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VK 61

NMaroreHes KaHLEpPOreHHOro AEUCTBUSA BUPYCa
dnwrenH-bapp n Bupyca nanunnomsl Yenoseka

KomapuoBa dneoHopa BagumoBHa

cTyAeHT benropogckoro rocyaapcTBeHHOro HaUMOHANBLHOMO
MCCNefoBATENLCKOrO YHUBEPCUTETA

3aBoputHas Onbra BceBonoposHa

CTYAEeHT Eenropo,qCKoro rocyAdpCcTBeHHOro HaLMOHAIbHOIro
mnccnenoBaTesIbCKOro yHMBepCHUTeTd

MarosaH dnbBupa MxurapoBHa

cTyAeHT benropogckoro rocyaapcTBeHHOro HaUMOHAIBHOO
MCCNEefoOBATENLCKOrO YHUBEPCUTETA

Masnenko ExarepuHa BanepbesHa

CTYAEeHT EeHI'OPO,ElCKOFO rocyadpCcTBeHHOro HaALUMOHA/IbHOIro
mnccnenoBaTesIbCKOro yHMBepCUTeTd

BouapoBa Kcenns AnekcaHppoBHa

KQHIMAAT MEBMUMHCKMX HOYK, JOLUEHT, 3aBegyrowas kapeaposi Mukpobuonorum
M BHPYCONOMMM C KYPCOM KITMHUYECKOM MmmyHosnornm benropoackoro rocypapcraeHHoro
HALMOHAIbHOIO MCCIEOBATENBECKOrO YHUMBEPCHUTETA

Aunomauus: B cmamve paccmampugeaemcs namozene3 KaHyepoeHHO20 Oelicmeus supyca
Dnwmeiin-bapp u eupyca nanustomot yesoseka. Pakmopom pucka 6 pazeumuy paKa A6s-
emcst UHGUUUposarue supycamu, 00AA0AIOUWUMY PA3AUMHBIMU 2EHEMUMECKUMU CIPYKMY-
pamu. Knunuveckuii ucxod unuuupoeanus onpedeisemcs pe3yivmamom 83aumooeticmeus
Mencoy aupycom u Kaemxamu xozsuna. Kooupyemoie eupycamu 6eaxu ueparom 6aicryro pois
6 npoyeccax UMMOPManu3ayuy u mparcghopmayuu smux kiemok. Takoce 6 npoyecce Kam-
yepozeHesa uepaem ponb XpOHUHECKoe 80CHANeHUe.
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Abstract: The article discusses the pathogenesis of carcinogenic action of Epstein-Barr virus
and human papillomavirus. A risk factor in cancer development is infection with viruses pos-
sessing different genetic structures. The clinical outcome of infection is determined by the result
of the interaction between the virus and host cells. Virus-encoded proteins play an important
role in the immortalization and transformation processes of these cells. Chronic inflammation
also plays a role in the process of carcinogenesis.

Karoueesnie caosa: kanyepoecenes, BOb, BIIY, mukpoPHK, akmuensie ghopmu kucaopooa,
eocnanenue.

Keywords: carcinogenesis, EBV, HPV, microRNA, reactive oxygen species, inflammation.

BeepeHue

TpaHcMUCCUBHBIE OMOJIOTMYECKIE aTeHTHI, B IIEPBYIO OUYepeb OHKOBUPYCHI,
CIOCOOHBI BCTpauBaTh CBOM reHeTudyeckuit Mmarepuan B JIHK kneTkun-xo3suHa,
YTO MPUBOIUT K HAPYIICHUSIM HOPMAJIBHBIX KJIETOUHBIX IIPOIIECCOB, OECKOH-
TPOJILHOMY [IeJICHUIO KJIETOK W 00pa3oBaHUIO OMyXxojiei. bputo momcuuraHo,
yro 0KoJi0 20% BCcex ciaydaeB paka BO BCEM MMPE BbI3BaHBI MEPCUCTEHILIMEH
BUpYCHOM nHbexum [1].

B Hacrosi1ee BpeMst udBecTHO, uTo BODB B rimo6anbHOM MaciiTabe BhI3bIBAET
He MeHee 1% HOBOOOpa30BaHMUIA, M3 HUX B pe3yJibTaTe 3KcIpeccur reHoB BOb
(EBNA-1, EBER) B 100% ciyyaeB o6pa3syercs sHaeMudeckas popma JIumdo-
Mol bepkurtra, B 30% ciydaeB — ee criopagudeckas popma [2].

Bupychl, cBsI3aHHBIE CO 3JIOKAYECTBEHHBIMH OITyXOJISIMU, TTepEXBAThIBAIOT
BHYTPHUKJIETOUHYIO M BHEKJIETOUHYIO CUTHAIM3ALMIO, UHAYIIMPYIOT TEHOMHYIO
HECTaOWIBLHOCTD, YBEJIIMUYMBAIOT IIPOMODKUTEIHBHOCTD XM3HN MHOUIIMPOBAH-
HOM KJIETKY ITyTeM MHTMOMPOBAaHMS allonTo3a. Bee 3To MpUBOAUT K HEOTpaHU-
YeHHOI nposrdepaliu KIeTok.

OHKOBHMPYCHI CITOCOOCTBYIOT KaHIIEPOT€HE3Y Yepe3 aKTUBAIINIO KJIETOTHBIX
MPOILIECCOB, TAKUX KaK MUTpAIsI, MHBA3Usl, YCTOMIMBOCTD K aIlOITO3Y U CY-
npeccopaM pocta. KaHleporHes, CBSI3aHHBINM ¢ BUPYCHON MHGbeKUUeH, SIBIIs-
eTCsl IIMTENbHBIM TIpolieccoM [3]. B HeM urpaiot poib KJIETOUYHbIE MyTalluu,
BO3EICTBHE APYTHX PAKOBBIX ar€HTOB, XPOHUUYECKOEe BocIajieHne. OHKOTeH-
HBbIE BUPYCHI IIPEICTaBICHBI BO BCEX IPYIIIaX BUPYCOB, B JaHHOI CTaThe pac-
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cmotpeHsl JIHK-Bupycel, a nmeHHo Bupyc OmmreitHa-bapp (BOB) u Bupyc
nanuiomsl yenoBeka (BITY).

Bupyc dnwrenHa-bapp

Bupyc Bnmreiina-bapp (BOb, BI'U-4) — JHK-Bupyc u3s cemeiicrba Her-
pesviridae. ITepBuunHasg nHpekunss BOb yaine Bcero BcTpedaeTcss B JETCKOM
Bo3pacTe, a 3ateM BODb coxpaHseTcs B 1aTeHTHO# (hopMe B OCHOBHOM B B-kitet-
Kax IaMmsITh Mokos u pexe B T-kimerkax, NK-kjneTkax win 3MUTeIdaTIbHBIX
kietkax. BOB accomumpoBan ¢ B-xieTounbiMu muMbonponndepaTiBHEIMU
3a0oseBaHUSIMU (TuMdoma bepkuTra, MOCTTpaHCIIaHTAlIMOHHOE TUMbOTpPOo-
JMdepaTUBHOE PacCcTpoOicTBO), ¢ T-KiIeTOUHBIMU AUMPOIpoaudepaTuBHbIMU
3a00JIeBaHUSIMA 1 3JI0KAYeCTBEHHBIMM HOBOOOPA30BaHUSIMM SITUTENNS (Kap-
IIMHOMaA XXeJTyaKa, KapIIMHOMa HOCOTJIOTKM).

WunyuupoBaHHeie BObB 3710KauyecTBeHHbIE HOBOOOPAa30BaHUS CBSI3aHbI
C DKCIIPECCHEH JIATEHTHBIX TeHOB. Y OOJIBIIMHCTBA UMMYHOKOMIIETCHTHBIX
Hocuteneidr BOB Bupyc He mHayLupyeT omyxoseBblii mpouecc [1]. Hoso-
00pa30oBaHUs pa3BUBAIOTCS TIpU KOMIUIEKCHOM B3aumojaeiictBuu BOB,
MNMMYHOTCHETUUECKIX (haKTOpoB, (aKTOpOB BHEIIHEH cpembl. MHOUIMpO-
BaHHBIe BOB omyxolieBBle KIETKM WHAYLVPYIOT BBEIPAXEHHBIM MMMYHHBII
OTBET M YaCTO MacKUPYIOTCsI (POHOBBIM JOOPOKAYE€CTBEHHBIM JTUMMQPOUIHBIM
KOMITOHEHTOM.

K nmoxaszartenbcTBaM mHAyKIMu BOB HeormacTudeckoro rmpoiiecca OTHO-
csatcst: MoHokJIoHanbHOCTh JIHK BOB B onyxosieBhIX KileTKaX, BHICOKUIA ypoO-
BeHb BupycHoit JIHK B mazMe KpoBu 00JILHOIO, HAAUUKME KOPPEISILIUN MEXKIY
TUTPOM aHTUBHUPYCHBIX aHTUTE], YPOBHEM cBoOoaHOM BupycHol JIHK B 117123~
M€ TallMeHTa U TSDKECThIO 00JIE3HM, MOBBILIEHHBINA TUTP aHTU BOb anTuren,
MIPEIIIECTBYIOIINIA TTOSIBICHUIO HOBOOOPAa30BaHUS M OCTAIOIIMIACS BRBICOKMM Ha
MOMEHT MOCTaHOBKM IMarHosa [1].

CornacHo 0a3e maHHbix miRBase, BOb xomupyer 25 mpe-mukpoPHK,
npoayumnpyionmx He MeHee 44 3peasix MukpoPHK. IIpenmymiecTBo BupycHO-
konupyembix MukKpoPHK He Tonbko a1 BOb, HO 1 11st Bcex BUPYCOB, KOAM-
pyomx cBou cooctBeHHble MUKPOPHK, 3akitouaeTcss B criocoOHOCTU pery-
JINPOBATh KCIIPECCHUIO BUPYCHBIX TEHOB, a TAKXKE 3KCIIPECCUIO TEHOB XO3sTMHA

2. Camapa 3305
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0e3 TIPOM3BOACTBA BUPYCHBIX OCJIKOB, YTO 00ECIIeUNBAaeT MMMYHHYIO HEBUIM -
MOCTbh UH(PULIMPOBAHHBIX KJIETOK [4].

Mexanusm BOb-omocpenoBaHHOro KaHIIeporeHe3a 3aKjIro4aeTcs B KOIUpo-
BaHWUM BUPYCHBIX OHKOOETKOB. OCHOBHBIM OHKOIIPOTEMHOM SIBJISICTCS JIATCHT-
HBI MEMOpaHHBIN 0e10K 1, KOTOPBIN MpeacTaBisieT coboi TpaHCMeMOpaHHBIN
0enoK, pyHKIMOHaNbHO uMuTUpytomnit CD40, BXoasiuii B cynepceMeiicTBO
perenTopoB hakTopa HeKpo3sa omyxoiau (TNFR). AktuBarmus 3Toro perenropa
MPUBOINAT K WHUIIMAPOBAHUIO PA3IMYHBIX CUTHAJIBHBIX ITYTEil, UTO TIPUBOIUT
K nuddepeHpoBkKe B-kieTok B ctopoHy B-K1eTok maMsITH, 9KCIpecCuy aHTHU -
aTTONTOTUICCKUX OCIKOB, M YCWJICHUIO KJIETOYHOM mpoudeparnn. OHKOIIPO-
TernH LMP2 cTpyKTypHO U (DYHKIIMOHAJIBHO CXOAEH C B-KJIeTOYHBIMU pelern-
topamu (BCR), koTopsie nocie ¢pochopuaupoBaHus aKTUBUPYIOT CUTHAJIbHBIE
IyTH HEPELEIITOPHON TUPO3MHKUHA3E U THPO3MHKWHA3BI CEJIC36HKU U, TAKNM
00pa3oM, YBEJIMUMBAIOT BBKMBAEMOCTD JIATEHTHO MH(MUIIMPOBAHHBIX B-KjieTok
3a CYeT MPOAYKIMM IUTOKMHOB (nHTepiaeiikun 10 (MJI-10), u skcripeccuu aH-
THAMONTOTHYeCKUX (hakTopoB [5]. Amepusrit antured BOb 1 (EBNAI) siBisteTcst
MHOTO(YHKIIMOHATBHBIM O€JIKOM, KOTOPBIA BIMSET Ha PEeIUIMKAILUIO, TPaH-
CKPUIIIMIO U JJATEHTHOCTb BUpyca. SABJssCh eAMHCTBEHHBIM U3 SAEPHBIX Oell-
KOB, OH 3KCITPECCUPYETCS KaK B INTHUECKOM, TaK M B JJaTCHTHOM (ha3ax KN3HEH-
Horo nukia Bupyca. EBNAI nogasaseT GyHKIMIO OeiKa MTPOMUETOLUTAPHOTO
JIefiKo3a, KOTOPBII SIBIsIETCS OEJIKOM-CYIIPECCOPOM OMYXOJIei, peryJIupyolnum
aktuBanuio pS53. Takum odpazom, EBNA1 mHruOupyeT aKTUBAIIIO U TIEpeaavy
CHTHAJIOB p21, 4TO MPUBOIUT K WMHTHOMPOBAHUIO allONTO3a W BBLKUBACMOCTH
knetok. EBNA-LP ¢pynkunonupyet Bo B3aumoneiictsuu ¢ EBNA?2, 1 o6a 6e1ka
YYacTBYIOT B MHUIIMMPOBAHUHY TPAHCKPHUITIINY BUPYCHBIX U KJIETOYHBIX OCJIKOB,
OTBETCTBEHHBIX 32 UMMOPTAIM3ALNIO U TpaHchopMaLuio B-kieTox [6].

MukpoPHK B3b perynupyot Tpancasaiuo MPHK xo3suHa u, Takum 06-
pa3oM, MOTYT BIUSITh Ha pa3BuTue paka. MukpoPHK BART, cioco6¢cTByto1e
TpaHcopMaliK KJIETOK, OTPULIATEIbHO PETYIUPYIOT TPAHCISAIIUIO OelKa arno-
nTo3a (PUMA) — ¢akropa, NOJOXUTEIbHO BIUSIONIET0 Ha KJIETOYHBIN aro-
NTO3 ¥ OOHAPYKEHHOTO B 3HAYUTEJIBbHO 00Jice HU3KUX KOHIIeHTpausx NPC-
KJIeTOoK, MHuUUpoBaHHbIX BODb, 1Mo cpaBHEHUI0 ¢ HEMHGUIIMPOBAHHBIMU.
B nepenoBbix pa3paboTKax CyIIECTBYET OIIBIT, B KOTOPOM ObLIY ITPOaHaIN31UPO-
BaHBI KJIETKM KapLUMHOMBI U BbIsIBIeHO, yTo MukpoPHK BART crioco6cTByet
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SIUTEINATBHO-ME3¢HXMMAaJBHOMY TIePEeX0ay M MeTacTa3MpOBaHUIO 3a CUET I10-
JlaBJIeHUsI OCHOBHOT'O OIYXOJIEBBIX CYIIpeccOpoB uejioBeka [7]. Takum obpazom,
MH(ULIMPOBAHHBIE KJIETKU BLDKMBAIOT, M BUPYC MOXKET pa3MHOXaThcsi. BOb
TaKXXe MCITOIb3yeT CBOM cobcTtBeHHBIe MUKPOPHK mist crpaTernm ykimoHeHUs
oT uMMyHHoro otBeta. MiR-BHRF1-3 nanenen na MPHK wuHtepdepoH-
uHayuupyemoro uutokuHa CXCL11. LleneHanpaBiaeHHOE TTOAABIEHUE 3TOTO
IIUTOKMHA MOXET CIYXXUTh UMMYHOMOIYJIUPYIOIIUM MeXaHu3MoM Tipu BOb-
aCCOIMUPOBAHHBIX OTTYXOJISIX.

Heperynsuust KietouHoit akcrnpeccun MukpoPHK saBiserca ocobeHHO-
CTBhIO0, OOHAPYXMBaeMOil BO MHOTHX OITYXOJISIX YeIoBeKa, BKitouass BOb-acco-
LIMApOBaHHbIe onmyxonu. MHduumpoBaHnue nepBuyHbx B-kietok BOb mpu-
BOJUT K IMOJABJAECHUIO 3KCIpeccuu KietouyHoii MUKkpoPHK [8].

Taxxe B mopaxkeHHBIX BOB kneTkax Mmoxet nmpucyrcrsoBath JJHK manHoro
Bupyca. [Ipn OTCYyTCTBUU KaKOTro-JIM0O0 SIBHOTO 3a00JIeBaHMS 3TO MOXET Mpe-
CTaBJISITh CO00I CKPBITYIO BUPYCHYIO MH(EKIINIO, BOBMOXHO, U3-3a 3(hpeKTUB-
HOTO MMMYHHOTO KOHTPOJISI HAa TIOBEPXHOCTH CIU3UCTON 00O0TOUKH.

IMockonbky wuHTerpanus JHK BITY obOHapyxuBaercss B OOJIBIIMHCTBE
WHBa3UBHBIX BUIOB paka, OHa pacCMaTpUBAETCs KakK 3Tall, ClIOCOOCTBYIOLIUIA
BUPYCHOMY KaHIIeporeHe3y. OmHaKO SKCIepUMEHTAIbHBIE JaHHBIC TTPOTUBO-
pPEYMBBI, U 3Ta TEMa 0 CUX TTOP SIBJIIETCS AMCKYCCUOHHOM.

Bupyc nanunnombl yenoseka

Bupychl nanuniaomsl dyenoBeka (BITY), nByxuenoueunsie JIHK-omyxode-
Bble BUPYCHI, OTHOCATCS K ceMeiicTBy Papillomaviridae. BITY uHdumumpyoor
SMUTEINATBHBIC KIIETKA KOXU WIN CIU3UCTOM 000JOYKHA M MOTYT BBI3BIBATH
JI0OpoKaYeCcTBEHHbIE TTpoudepaliu, Takrue Kak Manu/UIOMbl WM O0PONaBKU.
BITY sBrsitorcss HambOoJiee 9aCTBIMU BUPYCHBIMU areHTaMM, YIaCTBYIOIIUMU
B OHKOT€HE3€e, CBSI3aHHOM ¢ MH(EKIIMOHHBIMU areHTaMH1, 1 BHI3BEIBAIOT ITOUYTH
100% cnydaeB paka IIEHKU MaTKH, Y4aCTBYIOT B OHKOTEHE3¢€ B IPYTMX aHOTCHU -
TaJIbHBIX 00JIACTSIX, TAKMX KaK BY/IbBa, ITOJOBOM YJIcH MJIM aHaJIbHAasl 00J1acTh,
a TaKKe B pa3BUTUM paka TOJIOBBI 1 1ieu [9].

Kanneporene3 BITY cBs3aH ¢ BocrajieHUeM, KOTOPOE SIBJISIETCS OCHOBHBIM
KOo(pakKTOpOM B MHHUILIMAIIMKM 3JI0OKAYeCTBEHHOI TpaHchopManuu. LIMTOKMHEI
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¥ DaKTOpHI POCTa, BEICBOOOXKIaeMbIe IIPU BOCTIAJICHUH, MOTYT OBITh BOBJICYCHEI
B F€HETUYECKHE M3MEHEHMSI. XPOHUYECKOE BOCHAJIEHUE HapylllaeT TOMEeOocTas3
KJIETOK, Bo3aeicTByd Ha KietouHyto [JHK u, cienoBaTeabHO, Ha HOpMaIbHbII
POCT KJIETOK.

[ucronaTonornyecknii aHaau3 TSKEIbIX MOPaXKE€HUM, WHIYLUUPOBAHHBIX
BITY, nokasan yBeauuyeHue BocIaauTeabHOro uHguasrpara [9]. Ilepcuctu-
pytoiast ”H(PEKIINS CIOCOOCTBYEeT XpOHNIECKOMY BOCITAICHUIO, KOTOPOE TaK-
JK€ MOXET BbI3BaTh AMCOalaHC MEXIY MPOOKCUIAHTAMU U aHTUOKCUIAHTAMMU.
BocnanuTenbHbIl MpoliecC MPUBOIUT K BBICBOOOXKIEHUIO MTPOBOCIIAIUTEb-
HBIX IMTOKMHOB, TakuX Kak nHTepaekun UJI-1, NJI-6, dpakrop Hekpo3a omy-
X0JIM anb(da U uHTeppepoH raMma, KOTOpble aKTUBUPYIOT CUTHAJIbHbBIE MTYTH,
OIToCpeOBaHHbIEe MPOTEMHKMHA30M, YTO MPUBOAUT K oOpaszoBaHmio ADK.

Bupycusie onkorensl E5, E6 u E7 y4acTByIOoT B pasBUTHN XPOHUYECKOTO
BOCIIQJIEHUSI, CBSI3aHHOIO C PakKOM IIEeMKW MaTKU. DTU OHKOTE€HBbI MPUBOIST
K YBEJIMYEHMIO SKCIpeccuun nukinookcureHassl LIOI'-2 1, kak cinencTBue, K Bbl-
COKOMY KOJIMYIECTBY ITPOCTATrJIaHIMHOB C HEOJIarOIPHUSATHBIM BO3ICHCTBIEM Ha
TKaHU ek mMatku [10]. BeicBoOOXnaeMble TTpocTarJaHAWHbBI MOTYT OBITh
BOBJICYUEHBI B CTUMYJISILIMIO KJIETOYHOM Ipoiudepauu, aHrmoreHe3a M UHIU-
OMpPOBaHMSA aroITO3a, KOTOPBIE SIBJISTIOTCSI BAXKHEUIMMMU MeXaHM3MaMK KaH-
neporeHesa. [IpuTIHYTBIE BOCIAIMTENIBHEIC KIICTKH BEICBOOOXIaoT ADK, uro
npuBoauT K noBpexneHuo JJHK, koTopoe 1eXXUT B OCHOBE 3710KaueCTBEHHOI
TpaHchopMalnu.

ITenom BITY coctout u3 reHoB E1—E7, nByx kancuaHbix 6eakoB L1 u L2.
Bupychsbie 6enku E6 n E7 gBistioTcss oOCHOBHBIMU OHKOOeKamu B BITY, u nx
TUIepaKcIipeccust cnoco0cTByeT pa3BuTuio omyxoiau. [1pu BITY nanuumne ES5
B TEHOME BUpYCa KOPPEIUPYET C PUCKOM Pa3BUTUS paKka U B3aMMOMAEUCTBYET
C OCHOBHBIMU BUpPYCHBIMM OHKoOOenkamu E6 u E7. Benok E6 mHakTMBUpYeT
(YHKILIMIO OMyX0JIeBOTO cymnpeccopa p53, B To BpeMs Kak 6enok E7 cBs3biBa-
€TCsl C OEJIKOM PEeTUHOOJIACTOMBI U, TAKUM 00pa3oM, aKTUBUPYET MPOTPECCUI0
KJIETOYHOTO 1IMKJIa. Bupyc MoxeT BCTpauBaThCsl B TECHOM XO3MHA U YCUJIUBATh
3710Ka4ecTBeHHOE TIporpeccuponanue [10].

B npouecce nsydyenus BiussHus oHkobenkoB BITY Ha akcnipeccuio KieToy-
HbIX MUKpoPHK 0Ob1710 00HApyXeHO, YTO MOAYJISLMS KIECTOYHOM 3KCIIPECCUU
MmukpoPHK siBiasieTcsi oCHOBHOII OHKOT€HHOIM aKTHMBHOCTBIO 3TUX OEJIKOB,
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U yctaHoBjieHO HeckoJibKo rmap MPHK—mukpoPHK B KauecTBe nmoTeHLMAb-
HBIX ApaliBepoB KaHieporeHe3a BITY. Dkcnpeccust o4HOro U3 KJacTepoB, pery-
JINPYEMBIX TPAaHCKPUITLMOHHBIMU (pakTopaMu cemeiicTBa E2F (TpaHckpurim-
OHHBIE (DAaKTOPHI BBICIITNX 3YKApUOT) U, cliegoBarenbHo, BITY E7, ynipaBnsercs
oHkob6enkamu BITY, 4To nmpuBOAUT K MPOrpecCUPOBAHUIO KJIETOYHOTO LIMKJIA
M CIIOCOOCTBYET Pa3BUTUIO OITYXOJIH.

IIpunsTo cuuratsh, yTo BITY He KoaupyoT cooctBeHHble MUKPOPHK; ox-
HaKo, B X0 3KCIIepMMEHTAa OB YCIIeIIHO BhISIBJIEHBI YeThipe MUKpOoPHK
W BBIIBUHYTHI MPEIMNOJOXEHUSI 00 UX POJU B PErysiiuv KJIETOYHOIO IIH-
KJ1a, UMMYHHBIX (QYHKIIMSIX, KJICTOYHOM aare3Md WM MHTPAIlAM, Pa3BUTUH
u pake [11].

3akniovyenme

KaHiieporeHHbie MHGEKIUM SBISIOTCS TPUYMHON 15% oryxosieii Bo BceM
mupe. Omyxoiy, CBA3aHHBIC ¢ OHKOBHPYCAMU, IITMPOKO M3YYAIOTCSA C IENIBIO
BBISIBJICHUSI HOBBIX JUATHOCTUYCCKUX W ITIPOTHOCTUYECKUX MapKepOB U MUIIIE-
Helt 1u1s jJedyeHus. Posib BUPpYCHBIX ar€éHTOB B KaHIIEpOTreHe3e U3yuyeHa He JI0
KOHIIA. A TaKXXe OCTAIOTCS OTKPHITBIMU BOIIPOCHI, KacaroIuecs mpoduaiakTi-
KM U JIeueHus1 onyxojieil. B kaHueporeHese urpaet pojib MukpoPHK Bupycos.
OpHako peryasiuuss MUKpoPHK sBisieTcst B3aMHOI, ¥ Ha XXM3HEHHBIN LMK
BHpYca TaKxXe MOTYT BIMSTh KieTounble MUKpoPHK. Takke B KaHIeporeHese
MPUHUMAET yJacTHe BocajJeHue, IpuBoasdiinee K oopaszosanuio ADK. B stom
0030pe MBI (poKycupyemMcsl Ha OHKOreHese, ornocpenoBaHHomM BOb u BITY.
MukpoPHK Moryt ctaTb MHCTPYMEHTOM [JIsI paHHEW AMarHOCTUKU BUpPYC-
aCCOLMMPOBAHHBIX OMyXOJiell M MX HeMHBa3WBHOTO JieueHUs. HeoOxommmbl
JOTIOTHUTEIbHBIE UCCAeAOBaHMS UIs1 O0jiee TOUHOTO MOHUMAHUS IIyTe MU-
kpoPHK 1 A®K B ToM 4nciie Tex, KOTOpbIe CBSI3aHbI C BUPYCOM.

Cnucok nutepartypbl
1. Iecrakosa WM. B., FOmyk H. /1. // Ponb Bupyca DmmreitHa bapp B oHKOre-

Hese // Poccuiickuii MearMKo-0MoJOrMYecKuii BECTHUK UMEHU aKaJaeMuKa
. I1. ITaBnoBa, Ne 3, 2014.

2. Camapa 3309



HAYYHBIN ACHEKT Ne12 2023 TOM 27

2. Tonuaposa E. B., Centora H. b., Cmupnosa K. B., Illep6ak JI. H., Iypue-
Bu4 B. B. // Bupyc Dmreiina- bapp (BOB) B Poccuu: naduiimpoBaHHOCTh
HaceJleHUsI M aHaiu3 BapuaHToB reHa LMP1 y 6onbHbIx BObB-accouuupo-
BaHHBIMHU IATOJOTUSIMU U 340POBLIX jull. / Borpockl Bupyconoruu 60(2):
11-17, 2015.

3. AmueBa E. U., AntoHoBa A. O., M. JI. BepxoBckasi // BupycHblii KaH-
neporeHne3. O030p JauTepaTyphl 10 TpodieMe / BectHuk YemssOmHCKOTO
rocyaapcTBeHHOTo yHUBepcuTera. OOpa3oBaHue U 3apaBooxpaHeHue. Ne 4
(16), 2021.

4. Tlomkosa M. U., Yrkuu O. B. // [ereTndeckoe pa3zHooOpa3ue Bupyca OII-
mreitHa- bapp: coBpeMeHHEBIN B3I Ha mpobiemy // ZKypHall MAKpoOro-
JIOTUH, SIUACMUOJIOTUU U MMYHOOMOoI0rMH, 99(1), 2022.

5. Cepreesa H.C., Mapmyruna H.B., Conoxuna M.I1., AnentoB U.U., [Tong-
koB A.Il., TeBopkoB A.P., ITuporos C.C., Xomsakos B.M., Kampuu A.Jl. //
AccollMMpoBaHHbIE C BHUpPYCOM JmiTeiiHa — bapp coiumgHble 3710Kaye-
CTBeHHBIC HOBOOOpa3oBaHus./ Onkonorus. KypHan nm. I1. A. IepueHa;
7(5):80—89, 2018.

6. Illecrakosa W. B., IOmyk H. [1. // Dmreitna—bapp-BupycHast nHbeKIMs
Y B3pOCJBIX: BOIIPOCH! ITAaTOTeHe3a, KIMHUKA M JUATHOCTUKY // MeauiimH-
CKUil HayYHO-TIpakTUUecKuii mopramx — ISSN 2687—1181.

7. Ilyoun B.I1., Iensirun F0.A., CymkoB O. W., Ilykanosa A. C. // Ponb
SIUTEINATBHO-ME3¢HXMMAaJIBHOTO TIepeXxoia B pa3BUTHU KOJOPEKTAIbHOTO
paka / 2Kypnan Kosnonpoxronorust Ne 2 (64), 2018.

8. ManamenkoBa M. K., dunkosckuit H. A., Capcanusa XK. I11., 2Kaposa M.
A., IutBunenko E. H., lllenetkosa U. H., Yucrona JI. U., IMTuuyxkuna O.
B., Ijcesa T. C., Ilapmmua O. B. // Kitmandeckue GpopMbl XpOHUUYECKOM
OniureliH-bapp-BUpycHO MHGEKIMU: BOIPOCHl AWAarHOCTUKM M Jieue-
HUs1 // MeIULIMHCKUI HayYHO-TpaKTu4ecKuii mopraa — ISSN 2687—1181.

9. Bonrapesa IM. // IlanmmimoMoBUpYCHEI KaHIleporeHe3. OCHOBHBIE TOCTH -
KEeHUST U HeKOoTophie mpobsieMbl. YacTh 1. OO1IMe peAcTaBAeHUs O Tamui-
JoMaBupycax. @opMbI paka, aCCOIMUPOBAHHEIE C BUPYCAMM MAITVIIJIOMBI Ye-
noBeka / Poccmitckuii 6moTeparneBTHIeCKyi XXypHai, T. 19.— Ne 1.— 2020.

10. Caakan K. C., JaBbeimoB A. WM. // KnuHuyeckas olieHKa pe3yJbTaTOB UM-
MYHOTHUCTOXMMHUYECKOTO MCCICIOBAHMUS OITyXOJiel SSMIHUKOB TSI IIPOTHO-

3310 na-journal.ru



MEIMLIMHA U 3IPABOOXPAHEHUE

3MPOBAaHUS MCXOIOB XMPYPTUISCKOTO BMEIIAaTeIbcTBa / Bompock rmHeKo-
JIOTUM, aKyIllepcTBa U iepuHaroyioruu, — T. 14 No 4—2015.

11. C. B. Usipenxanosa // McciaenoBaHue 3KCIIPECCUOHHOTO MPOhUIsi MUKPO-
PHK npu MeraHoMe W MeaHOIUTAPHBIX HOBOOOPA30BAaHMSIX KOXU //
1.5.22. — KnerouyHas 6uosorust (MeaguliMHCcKue Hayku), 2021.

YK 61

Bupyc ClMMAa: pacnpocTpaHEeHHOCTb, OCHOBHbIE
MEeXaHU3MbI U crnocobbl nepepayum, sabonesaemocTb
Ha TeppuTopum benropogckon obnactu u pucku
pasBuTusA 3nuaeMun B o6o3pumom byayiiem

Xumenko Huxkura Bnagumuposny

cryaeHT benropoackoro rocyaapctseHHOro HauMoHanbHOro
MCCNefoBATENbCKOrO YHUBEPCUTETA.

AmutpueB Mapk HukonaeBuy

CTYAeHT Benropo,qCKoro rocynapcTBeHHoro HaUyMoHaIbHoOro
mnccnenoBAaTesIbCKOro yHMBepcuteTa

BouapoBa Kcenns AnekcaHppoBHa

KQHIMAAT MEBMUMHCKMX HOYK, JOLEHT, 3aBegyrowas kapeaposi Mukpobuonorum
M BUPYCONOrMM C KYPCOM KITMHMYECKo#H nmmyHonormu benropogckoro rocyaapcraeqHoro
HALMOHANLHOIO MCCNEA0BATENBCKOrO yHUBEPCHTETA

Annomauus: B cmamove noOpoOHO U310MCeHbL U pa300paHbL pe3yabmamol MHO20AemHe20 AHA-
auza eupyca CITH/la na meppumopuu Poccuiickoit @edepayuu u beazopodckoit o6racmu.
IIpoananuzuposana pacnpocmpanénnocms eupyca CITH/]a u ocnosHbie mexanuzmol. Ha oc-
HOBe 00ue20cy0apcmeenHoll U 00A1acmHOl CMAMUCMUKY 8bl0UHYNbL BPOCHO3bL 0 PA36UMUL
anudemuu 6 0603pumom Oyoyuem.

Abstract: The article details and reviews the results of a long-term analysis of the AIDS virus
in the Russian Federation and the Belgorod region. The prevalence of the AIDS virus and the
main mechanisms are analyzed. On the basis of national and regional statistics, forecasts about
the development of the epidemic in the foreseeable future are put forward.
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BBepgeHue

CIINU/JI (cuHapoM NpruoOpeTEHHOTO UMMYHOAE(MPULIMTA) — 3TO OJAHO U3 CaMbIX
CEPBE3HBIX 3a00JIEBaHMIA HAIIETO BPEeMEHH, BBI3BAHHOE BIPYCOM MMMYyHOmedu-
uTa yenoeka (BMY). BriepBoie 3a6oseBanue ObLI0 onvcaHo B Havaie 1980-x
TOJIOB U C TeX MOP CTaJI0 MPUYMHON CMEPTU MUWIJIMOHOB JIOJEH 10 BCEMY MUDY.

CuHIpOM IPUOOPETEHHOTO MMMYHOIS(MHUIINTA HAIIPSIMYIO aTaKyeT MMMYH-
HYI0 CUCTEMY OpraHu3Mma, paspymas JUMQOIUTH — KJIETKH, OTBEYalolre 3a
3aIIUTy OpraHu3Ma oT MHMeKImuit U 6oyie3Helt. B pe3ysisraTe 3T0ro opraHbl M CU-
CTeMBbI OpraHM3Ma YSI3BUMBI IJISI pa3INIHBIX BUPYCOB, OAKTEpPHil U TPUOKOBBIX
vH@ekuuit. Jist 00abIIMHCTBA oei 3a00/1eBaHe MPOTEKAeT XPOHUUECKU U 6e3
CHMITOMOB B HaYaJIbHBIX CTaIUsIX, HO IO Mepe pa3BUTHUs 00JIe3HN BO3HUKAIOT
XapaKTepHbIE CUMITTOMEI, TAKKE KaK YCTAJIOCTh, ITOTEePsI Beca, IIOCTOSTHHBIE TIPO-
CTyIHBIE 3a00JIeBaHMSI, TOBBIIIEHHAST YTOMJIIEMOCTD U OCJIabJieHNe UMMYHUTETA.

CITIN/ mmeeT orpoMHBIE COLIMAIbHBIC, SKOHOMUYECKNE U MEAULIMHCKHE
nocieacTBusi. OH mopaxaeT He TOJIBKO OTACIBHBIX JIIONCH 1 X CEMbH, HO U 11e-
Jble o61IectBa. bosetor ioay B pabodeM BO3pacTe, YTO MPUBOIUT K COKpaIlle-
HUIO TPYIOCIIOCOOHOIO HACEACHMS M SKOHOMUYECKUM MOTePsIM. BoIbIIMHCTBO
moneii, crpagaromux ot CITWda, HaxomsITCsI B pa3BUBAIOIINXCS CTpaHaX, IIIe
JIOCTYTI K JIEUEHUIO U MPODWIAKTUKE OTPaHUUYEH.

MupoBoe coo01ecTBO MpU3HaeT BaxkHOCTh 00pb0bl ¢ CITM oM 1 ipuHsiiIo
psin BaxkHBIX Mep. OmHOI M3 KIIFOYeBbIX MHUILIMATUB SIBJIICTCS MeXIyHapom-
HbIii geHb 60pb0bI co CITH IoM, KoTophlii TpoBoauTcs 1 nekadps Kaxaoro roga
IJIS TIPYBJICYEHUS] BHUMAHUS K IIpO0OJieMe U IOBBILIEHUs] OCBEIOMIEHHOCTH
0 IPeayIpPeXICHNH, JICUCHUN U TTOAIepKKe TeX, KTo XuBET ¢ BUY/CITHU doM.

Kpowme Toro, MupoBoe cooOIIIeCTBO pabOTaeT Hajl pa3BUTHEM M PACTIPOCTpPa-
HeHMeM 3¢hdEeKTUBHBIX MeTonoB mpodwiakTuku 1 jJedeHus BY/CIINU/a,
B TOM 4YHCJie pa3pabOTKOi BaKUMH. Takske IPOBOMSTCS IIpOrpaMMbl MHMOP-
MMPOBaHMSI U 00pa30BaHUS JUISI TIPEAOTBPAIeHUs pacIipocTpaHeHUsT MH(EK-
LIMM U CHIDKEHUS CTUTMBI M TUCKPUMUHALIMU B OTHOILIEHUH JIIOJEM, XXUBYIITUX
¢ BUY/CITU oM.

B uenom, npobnema CIIN/Ja nmeeT orpoMHOe 3HayeHUE IJISI MUPOBOTO
coo011iecTBa U TpeOyeT OObeAUMHEHUST YCUJIUM BCeX CTpaH M MHCTUTYTOB IS
YCIIELIHOM OOPBHOBI C 3TOM AMUIEMUEH.
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PacnpoctpanénHoctb Bupyca ClMda

PacnpoctpanenHocts Bupyca CITHM/Ia (cunapoma nmpuoopeTéHHOro UMMY-
HomeduUImMTa) SIBISIETCS CephE3HOM ITPOOJIEMOM I OOIIEeCTBEHHOTO 3IpaBoO-
oxpaHeHus no BceMy Mmupy. Bupyc CITM/la BbI3bIBaeT pa3pyliieHue UMMYyHHOM
CHUCTEMBI U JieJaeT OPraHU3M YSI3BUMBIM Iepel MHOEKIUIMUA U pa3IuIHbIMU
3a00J1eBaHUSIMU.

CormacHo manHbiM FOHUIA (IIporpamma OOH mo BUY/CITWy),
K KoH1y 2020 roga B Mupe MPOXUBAIO 0KOJIO 38 MULIMOHOB Joaeit ¢ BUY-
nHdeKImei (B 9MCiI0 KOTOPHIX BXOAAT Kak tonau, crpamatontre CITWU oM, Tak
u moau, xusyime ¢ BUY-undekuueit 6e3 npuszHakoB CIIMa). OxHako,
JIaHHbIe 0 pacrpocTpaHeHHocTH BUpyca CITMIa MoryT ObITh HEOJHBIMU, TaK
KaK MHOTH¢ MHOULMPOBAaHHBIC JIFOAN HE 3HAIOT O CBOEM CTaTyce, M B HEKOTO-
PBIX PETHOHAX TOCTYI K TECTUPOBAHUIO 1 JICUSHUIO BCE €11Ie OTPaHWIEH.

ITo rogam quHamuka pacnpoctpaHeHus Bupyca CITM/a 6b11a cienyioleit:

B Havane stmmmemuu B 1980-x romax Bupyc CITM]Ia OB OTHOCUTEIBHO He-
3aMEUYeHHBIM, HO B 1981 romy 3aperucTpupoBaHO HECKOJIBKO CIy4aeB HEOObIU-
HBIX ITHEBMOHUI Y ToOMOCeKcyalnbHbIX MyxKUuMH B CIIIA, 4To cTano nepBbIMU
npusHakamu CITWda.

B 1980-x romax pacrnpoctpaHeHue Bupyca CIIMJla Hauyamo ycKOpsIThCS,
0COOEHHO CpeIu TOMOCEKCYaTbHBIX MYy>KUYMH M HAPKO3aBUCHMBIX.

B 1990-¢ romer smmmemus CIIM]la pacmpocTpaHmiIach IO BCeMy MUDY,
3aTparvBasi pa3Hble TPYIITBI HACEJIEHMS: TOMOCEKCYaAIbHBIX MYXXYWH, HapKO-
3aBUCUMBIX, MMPOCTUTYTOK, aKTUBHBIX IMOJOBBIX MapTHEPOB U BHYTPHUBEHHBIX
MOTpeduTeIeit HAPKOTUKOB.

B 2000-x ropax 6bL1 3achukcupoBaH Berieck Bupyca CITHU 1a B Agpuke, Ko-
TOPBIH MO-TIPpEXKHEMY OCTaeTCs OMHMM M3 HauboJsiee OCTPaaaBIIMX PETMOHOB.
OmHako, B 3TOT ITepHo Oj1arogapst IIMPOKOMY JOCTYIY K aHTUPETPOBUPYCHOM
tepanuu (APT) cmepTHOCTB B pe3yibsrate CITN/la Havana cHUXaTbCs.

C 2010 roma HaOrogaeTCs OISl TEHIEHIIMSI CHIDKeHUs yKcyia HoBbix BY -
nHpekmii. OqHAKO, HEKOTOPBIE PETUOHBI BCE €IIe OCTAIOTCS BBICOKOPHCKOBBI-
MM 30HamMu, TakuMu Kak FOxHas Adprka, Boctounas u FOro-BocTounas A3zus.

B uenom, pacnipoctpaneHHocTh Bupyca CIIM]la ocTtaeTcsa npobjiemoii BO
MHOTHX cTpaHax. [ToaTomy, IpegoTBpalieHe HOBBIX MHMEKIINIA, TOCTY K Te-
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CTUPOBAHUIO U JICUCHUNIO, a TAKXKE 60pb6a CO CTUTrMaTu3aluei UIpaloT BaXXKHYIO

posib B ynipaBieHuu anuaemuein CITU/a.

OcHOBHblE MEXAHU3MbI U cnocobbl nepepaum supyca CMUa

Bupyc ummyHonedunuta yenoeka (BUY), kotopsiit BeizsiBaeT CITU, ne-

penaéTcsI qyepe3 OHpeI[CI[éHHbIC MEXaHU3MBbI U CITOCOObl. BOT OCHOBHBIE 13 HUX:

L.

ITonoBoit myTh niepenaun: BUY nepegaércs npu moaoBoM KOHTaKTe, OCO-
OCHHO €CJIM IMPOMCXOAUT KOHTAKT C CEMEHHOM >KMIKOCTbhIO, BarMHaJlb-
HBIMHU BBIIEJICHUSIMHU WX KPOBBIO 3apak€HHOTO YeroBeKa. HempaBuiabHoe
WCTIOJIb30BaHME TIPe3epPBaTUBOB WM UX OTCYTCTBUE, a TAaKKe HapyllIeHUe
JIMYHOM TUTUEHBI U MCIIOJIb30BaHUE IMPEAMETOB, 3arPsSI3HEHHBIX KPOBLIO,
TaKMX KaK WIVIBI WKW IOIPUIBI, TaKKe MOTYT CIIOCOOCTBOBATH Iepema-
Yye BUpyca.

BuyTpuyTpoOHBIi NyTh nepenaun: Bupyc BUY moxer mepemaBaThcsl OT
WMHOUIIMPOBAHHON MaTepH K peOCHKY BO BpeMsl 0epeMEeHHOCTH, POIOB MU
TIpY TPYIHOM BCKapMIIMBAaHWU. DTOT MyTh Iepedadr MOXHO CYIIECTBEHHO
COKPaTUTh C TIOMOIIIbIO aHTUPETpOBUPYCcHOI Tepanuu (APT) y 6epeMeHHbIX
xeHmuH ¢ BUY.

Ilepenaua yepes nepeauBaHue KpoBU U KpoBesameHutenaeil: B BUY mox-
HO 3apa3uThes Yyepe3 IepevBaHue KPOBU WM KpOBe3aMEeHUTENei, He3a-
BUCHMO OT TOTO, OHM ITOJY9eHBI OT MH(MUIIMPOBAHHOTO JOHOpPA WJIN HET.
OpnHako, B OOJBITMHCTBE Pa3BUTHIX CTPaH CYIIECCTBYIOT CTPOTHE TTPOBEPKU
M MPOLIETYPHI, YTOOBI MPEIOTBPATUTh TaKyIO Mepeaady BUpyca.
MuvexkunoHHbi myTh nepenaun: Bupyc BUY moxker mepemaBaThbesl mpu
WICITOJTb30BaHUM 3arPSI3HEHHBIX WV W IITIPUIIEB IJIST BHYTPUBEHHOTO YITO-
TpeOJieHUsT HapKOTUKOB. COBMECTHOE HCIOJIb30BaHME MPUHAIIEKHOCTEN
IUISI BHYTPUBEHHOTO YITOTPEOJeHNS HAPKOTUKOB MOXET 3HAYNTEILHO YBe-
JIMYNUTH PUCK 3apaskeHUS.

Ilepenaua yepes octprie mpenmeTsl: Bupyc BUY MoxkeT ObITh IepenaH, eciu
3arpsI3HEHHBIM OCTPBIM IMIPeaIMeTOM (HarmpuMmep, 3yOHOM METKOM WIN OpUT-
BOI) TTOIIapanaTh KOXY WIHN CJIU3UCTYIO 000I0UKY.

MaTtepuanbHO-OBITOBOIM MyTh Tepeaaun: XoTs puck nepegaun BUY yepes
OBITOBBIC IIPEAMETHI (HaIpuMep, IOCyaa, MOJIOTEHIIA WIN TyaJIeTHbIC CHUIe-
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HbsI) KpaifHe HU3KU I, HEKOTOPbIEe UCCIeNOBAHUS BCE Xe YKa3bIBalOT Ha BO3-

MOXHOCTh TaKOU TIepeau, 0COOEHHO IMPU HAJTMIMU OCTPBIX paH Ha KOXeE.

BaxHo momHuuts, uto BUY He nepegaércs yepes exxeTHEBHBIM HEKOHTAKT-
HBI KOHTAKT, TAaKOM KakK TOLEIyH, OObATHS, MOXaThe PYKH, OOIIMe Tpe-
MeThI ObITa MJIM BO3MYITHO-KAIleJIbHBIN IyTh. VcIonb30BaHMe TTpe3epBaTUBOB
U JIpyrux NpodUIaKTUYECKUX MEp, TAKUX KaK MCIOJb30BaHUE CTEPUIbHBIX
WTJT P MHBEKIMSIX U JOCTYITHOCTh aHTUPETPOBUPYCHOM Teparvu, MOMOraeT
CHU3UTh PUCK Tepeaaun Bupyca. 3abojeBaeMoCcTh Ha Tepputopun benaropon-
CKOli o0JlacTu

Ta6nuua 1. Dnmuaemuonorndeckoe gocbe no BUY — undexuun Bearopoackoii 061acti
B pa3pe3e aIMUHUCTPATHBHBIX TeppuTopmii Ha 01 suBaps 2023 r
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Cpenu xxureieit 00J1acTH, Ha AUCIIAaHCEPHOM YUETe cocTouT — 2321 yeoBex.
Pomuiocs — 602 pe6érka ot BUY-nHGUIIMpOBaHHBIX MaTepeii.

VYmepno — 1021 yenoBeK 3a BeCh EPUO peTUCTpaLMu, B T.U. 2 peOEHKA C
IlepuHaTtanbHbIM KOHTaKTOM o BUY.

IMoxkazarens 3a6omeBacmocTi — 14,3 Ha 100 TBIC. HaceleHNS;

ITokazarenb nmopaxeHHoctu — 161,0 Ha 100 Tbic. HaceaeHUS.

IMokazarens cmeptHocTw 3a 2022r.— 10,8 Ha 100 TBHIC. HacemeHUS

(2021 £-6,7)

VYBenuueHue 3aboneBaemoct BUY/CITN oM MoXeT OBITh CBSI3aHO C pas-

JIMYHBIMU (PaKTOpaMM, BKITIOUAS:

1.

Hexenmanue vwim HegocTaToK MH(pOPMAIIMU O TPUMEHEHNH TTPE3ePBaTUBOB:
HecootserctBue 3HaHuii o 3amurte or BUY/CITW/la u ucnonb3oBaHue
Mpe3epBaTUBOB MOXET OKAa3aThCs OMHUM U3 (DAKTOPOB, KOTOPhIE CIIOCO0-
CTBYIOT pacIpoCTpaHEeHUIO MHQMEKITNHU.

CekcyanbHOe TIOBEICHUE U MapTHEPHI ¢ BEICOKMM puckoM: HecBobomHoe
1 OECCUCTEMHOE CEKCYaJIbHOE TOBEACHNE, a TAKXKe U3MEHUYMBOCTh CEKCY-
aJBHBIX TITAPTHEPOB, OCOOEHHO CpeAy TPYIIT C BBICOKMM PUCKOM (HaIpu-
Mep, MPOCTUTYTKU WJIU JIFOAM, YIIOTPEOJISIOIIMe HApKOTUKI) CITOCOOCTBYIOT
pacmpocTpaHeHUI0 NH(MEKIINH.

BuyrpuBeHHoe ynorpebiaeHue HapkotukoB: BUY/CITW]/L nerdye pacmpo-
CTpaHsIeTCsI CpeA HAPKOMAaHOB, KOTOPbIE OOIIAI0TCsl Yepe3 oOlIMe MITpH-
1Bl ¥ UTJTBL.

BeprukanbHast TpaHCMucCcUs: 3a0oieBaHUE MOXET MepeaaBaThcsl OT 0OJb-
HOI MaTepu peObeHKY BO BpeMsi 06 pEMEHHOCTH, POJIOB WJIU KOPMJIEHMUSI TPYy-
nbto. OTCYTCTBUE NOCTYyMA K aHTUBUPYCHOU TEPANTUU U OTCYTCTBHE CPENICTB
MpOoWIAKTUKYU TIepelayl OT MaTepu K peOEHKY MOXKET CIT0COOCTBOBATh
YBEJIMYEHUIO TAKOU TPAHCMUCCUU.

CortmanbpHbie 1 9KOHOMUYEckre hakTopbl: HekoTopbie colnmanbHO-9KOHO-
MuYeckre akTopbl, TaKMe Kak HU3KUIT YPOBeHb 0Opa3oBaHMsI, HEpaBeH-
CTBO, OEIHOCTb U COLIMAJIbHAST U30JISILIUSI, MOTYT YBEJTMUUTh PUCK 3a00seBa-
auss BUY/CITWdom.

Crpax mepen TecTupoBaHreM: HekoTopsle rony n30eraloT TeCTUPOBAHUS
Ha BUY/CIIM/ u3-3a cTpaxa U CTUIMaTU3allMM, YTO MOXKET INPUBECTHU
K HETIPOJOJIKUTETbHOMY PACTIPOCTPaHEHWIO MH(DEKIINH.
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Tabnuua 2. Konnyectso aereii, ponusmuxcs o BUY-unpunmposaHHbix MaTepeii
U yMepmmx BY -unguiupoBaHHbIX NANKEHTOB, CYUTAEM BCeX (B T.4. HE COCTOSBIIMX HA
JIMCTIAHCEPHOM Y4yeTe, HHOCTPAHIIEB M T.J1.)

Beere
. prer vl B S P _
N: | Hammenoeamme BHY- 33 mepHOI a2 01012023 Vuepao JatoaeeaemMocTe
wlrme | e | e
0LOL.2023rr)

2022 | 2021 | 2022 012 2022 | 2021 | Z022 201
1 Anencespot 95 117.6 H 102 84
1 | Benropomcedt 2 2 12 116,1 8 ] 9.5 34
3 Bopacosersat 78 196.4 1 3 4.1 203
4 | Bamyfest 1 1 165 175,2 9 ] 10.8 138
s Beitaenezceani 35 1125 2 56 55
L] Boneroropcssit 1 92 218 H 4 76 308
7 | Tpefieopomossnt | 1 1 52 118.2 2 9.5 10,1
8 | I'vOzsmesmot 2 4 41 116,8 17 ] 174 13,8
§ | HMezencioo 40 130 1 15 0
0 | Kopeuaseszo: 1 2 81 176.7 1 14,1 32
11 | Ep. Apysceao 12 11=.% 3 1] 0
12 | Kpacmoreapa 1 1 69 134 4 § 223 16,5
13 | Epacrencsm: 1 9 24,1 9 17,8
14 | Hepoocsomeeszm | 2 2 78 148 2 3 75 10
15 | Tpowoposcsm 2 4 128 1818 7 3 18.5 14,7
16 | Pamsrramcssar 48 103 194 35
17 | Poeessscrodr 1 1 14 474 43 43
18 | HUspmemcrrdt 1 1 4 1153 3 6,6 %8
19 | IMTefes: 4 1 133 196,7 0 b 164 16,3
20 | Arceneecim: 1 145 196,7 ] 4 14 16,1
21 | r. Bearopox 11 11 698 134 3z 22 1,7 8.5
12 | . Co Qcron 1 13 757 206,7 3 25 16,7 154
Beero: 42 45 3439 161 165 | 103 | 143 113

2. Camapa

3317



HAYYHBIN ACHEKT Ne12 2023 TOM 27

OTcyTcTBME NIOCTyna K JIEYEHUIO W TIpeayrnpexnaeHuro: HemocraTouHble
YCIIYTU JieYeHUsI, Teparu 1 MPOMWIAKTUKN MOTYT TPUBECTU K yBeIWde-
HUIO0 3a00j1eBaeMocTu U cMepTHOocTH oT BUY/CITNU da.

OpmHako BaXXHO OTMETHUTh, YTO (DAKTOPHI, BIUSIONINE HA yBeIMUEHNE 3a00-

neBaeMoctu BUY/CITN oM, MOTYT pa3imnyaThCsl B pa3HBIX PETUOHAX W TPYII-

I1axX HaCCJICHUA

Pucku passutus snmgemum B 0603pumom 6yayiem

Pazsutne smumemnum CITMJla MoOXeT COIPOBOXIATHCS PSAOOM PUCKOB

B 0003pMMOM OyayLIEM:

1.

MaccoBoe pacnpoctpaHeHue uHgekuu: CITU sgBnsercs MHGEKIIUOH-
HBIM 3200JIeBaHMEM, KOTOPOE TIepenaéTcs yepe3 KOHTaKT ¢ MH(UIIUPOBaH-
HOI1 KpOBEIO, CIIEPMOil MJTK BarMHAJIBHON XXUIKOCTRIO. Eciii He OymyT mpe-
MPUHSTH JOCTaTOYHbIE MEPhI MO MPOMUIAKTUKE U JICYEHUIO, BO3MOXKHO
MAacCOBO€ pacIpoCcTpaHeHNe OOJIE3HH Cpeay HaceIeHMSI.

YcToianBOCTE BHpYca K JieKapcTBaM: Bupyc mMeeT crrocoOHOCTh MEHSIThCS
M aJaliTUPOBAThCS K HOBBIM YCJIOBUSIM. BO3MOXKHO IOSIBJIEHUE YCTONYUBBIX
IITAMMOB BUpPYca, KOTOPEIE He OYIYT MOIIAaBaThCS CYIIECTBYIOIINM JIeKap-
CTBEHHBIM TIpenaparaM, 4YTO 3aTPyOHUT JieueHWe WHQEKUWUA U TTOBBICUT
PHUCK 3apaKeHUs.

CoumanbHble U 9KOHOMUYecKue nocieactsus: Pacnpoctpanenue CITW/la
MOXET TPUBECTU K CEPhE3HBIM COLMAIBHBEIM M SKOHOMUYECKUM ITIpo0JIe-
MaM. 3a0oJieBIIMe JIIOOAU MOTYT CTOJKHYTbCS ¢ TUCKPUMUHALIMEN U OTTOP-
JKEHUEM CO CTOPOHBI OOIIECTBA, a TAKXKe ITOTEPSITh BO3MOXKXHOCTh paboTaTh
¥ obecrneynuTh ce0s1 1 CBOUX OJIM3KUX.

VBenumueHue unciaa HoBbIX cinyvaeB: CITU L MoxeT pa3BUBaThCS B SNUIEMU-
YeCKYI0 CUTYalllIo, €CI He OyIyT MpearpuHATH 3G (MEKTUBHBIC MEPHI 10
MPEIOTBPAIICHHIO 3apakeHUsI. DTO MOXET IIPUBECTU K YBEIMUCHUIO YK CITa
HOBBIX CJIydyaeB 3a00JIeBaHUSI, UTO CO3MACT MOIOJHMTENbHYIO Harpy3Ky Ha
CHCTEMBI 3IPaBOOXPAHCHUS.

Henmocrarok moctyna K JiedeHUIO U TTpodIaKThKe: B cTpaHax ¢ orpaHu-
YEeHHBIMU pecypcaMM U HemocTaToyHoit nHgpopmauueit o CITWUde moxeT
OBITh CIIOKHO TIPEIOCTABUTh JTOCTATOYHOE KOJIMYESCTBO JICKAPCTB U IIpe-
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napaToB, a TaKXKe OpraHn30BaTh 3(D(EKTUBHBIC MPOTPaMMBbI MPOpIIaK-

THKHU. DTO MOXKET IIPUBECTU K YBEIMUCHUIO PUCKA 3apaxkKeHUS M TSKECTH

3a00JIeBaHUS.

B uenom, passutne snumemuu CITMda B 0603puMoM OyayIieM MOXKET
MPUBECTU K CEPbE3HBIM TTOCIEACTBUSIM JIJISI 310POBbsl HACEJAEHUS, COLIUATb-
HoOM cdepnl 1 3KoHoMUKU. [IpemoTBpallieHre pacnpocTpaHeHUsT MHPEKIINUN,
obecrieyeHne MOCTyIa K JICICHWIO U MHOOPMUPOBAaHNE HACEICHUS O PHC-
Kax M MeTomax MpoUIaKTUKH SIBISIOTCS KITIOYEBBIMUA MEpaMM TSI CHIKE-
HUS PUCKOB.

3axkniovyeHue

Takum o6pazom, CITHM]I ocTraeTcst OmHOIM M3 CaMBIX CEPbE3HBIX ITPOOIEM
B MHUp€ B HacTosllee BpeMsl. DTa BUpYCHasl UHGEKIMS He TOAbKO MMEET pa3-
pylmuTeNnbHbIN 3¢ ¢GeKT Ha OpraHu3M 4ejJoBeKa, HO U Ha OOIIECTBO B LICJOM.
O06:1amast BBICOKOM CTEIIEHBIO TIepeaadyr U OTCYTCTBUEM MCIIEISIONIETO JIeKap-
ctBa, CITW]I npoaoyikaeT YHECTU MUJUTMOHBI XKM3HEH M MPUBOAUTH K Macco-
BOMY pacrpoCTpaHEHMIO BUpYca.

OpnHako, Omaromaps IPOABIDKEHUIO CPEACTB MPOMUIAKTUKHA, TaKUX KakK
HCIIOJIb30BaHUe Tpe3epBaTuBOB 1 BUY-TecTupoBaHue, a Takke JOCTYITY K aH-
TUPETPOBUpPYCHOI Tepanuu, cMepTHOcTh oT CIIW]a ymenbinaetcs. HoBblie
MeToIbI JJeueHus, Takue Kak [1PX, a Takke ncciieqoBaHus 110 pa3paboTKe BaK-
LIMHBI, MO3BOJISIIOT HAESAThCS Ha OYAYILIYIO SMUIEMUOJOTMYECKYIO CUTYaILNIO
M KOHTPOJIb Hall pacCIIpOCTpaHEHUEM BUpYCa.

Opnnako, 6opsba co CITMdoM mpomoirkaeTcs OBITH CIOXHON U TpeOyer
YCUJIUI CO CTOPOHBI TOCYIapCTBEHHBIX OPraHOB, OpraHU3alyii rpask IaHCKOTO
o01IecTBa ¥ MEIMLIMHCKOTo coolluecTBa. PacmpocTtpaHeHue MHGOpMaLWu,
00pa3oBaHME W MPEIOCTaBICHNE HOCTYIMHBIX M 3((MEKTUBHBIX MEIUIIMHCKIX
YCIIYT SIBJSIIOTCSI HEOTheMJIEMBIMU KOMIOHeHTaMu B 60proe co CITU/Iom.

Kaxnplili 4yeoBeK TakxKe MOXKET BHECTHM CBOIl BKJIa[ B MPEOOOJICHUE TOM
SMUIEMHUH, OCO3HaBas CBOIO OTBETCTBEHHOCTh M BHHMATEIBHO OTHOCSCH
K CBOEMY CEKCYaJIbHOMY 3[I0POBbIO U 3I0POBBIO MapTHEPOB. TOJIBKO BMECTE MBI
cMOXeM ocTaHoBUTH pacnpoctpaHeHue CIIMa u caenath Mup 6e30racHbIM
IUTST BCEX.
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VIK 616.153.922:575

MNaroreHeTnyeckne ocobeHHOCTH
CEMENHOM runepxonecTepuHeMmn:
rnaBHble METOoAbl AUArHOCTUKM

Kannaesa Kapuna Kyp6an MaromegosHa

cTyneHT BopoHexckoro rocyfapcTBEHHOroO MEAMLMHCKOTO YHUBEPCUTETA
wmenn H. H. bypperko

KotoBa IOnus AnexcangpoBHa

AOKTOP MEAMUMHCKMX HAyK, ROLEHT, 3aBegytoas kaeapos Knurudeckos
nabopatopHosi anarHocTHkm, sasegytowas Jlaboparopueii nocTreHomHbIX
uccnepoBanmil BopoHexckoro rocyqapcTBEHHOrO MEAUUMHCKOrO yHUBEPCHTETA
wmenm H. H. bypnerko

Nywmx MapuHa BanepbeBHa

KQHAMAAT bronorudeckux Hayk, goueHT kadeapsi [Matonorudeckosi pusmonorm
BopoHexckoro rocypapctaeHHoro meamupHckoro yHmsepeutera umenm H. H. bypperko

Ayrywesa Banepusa AnekcangpoBHa

accucteHT kapeapsl KnnHuueckoii nabopatopHost guarHocTuky
BopoHesxckoro rocyaapctseHHoro meguumHckoro ynusepeuteta umenn H. H. Bypapetko

Annomauus: Cemeiinas eunepxonecmepuremus (CIXC) — nacaedcmeennoe 3abonesanue,
Xapakmepusyruuecs: NOBblUEHHbIM YPOGHEM X0NeCMepPUHAa U Y8eAudeHHOMY PUCKY pa3-
eumus cepoeyrHo-cocyoucmoix 3aboaeéanuil (CC3). Odnako duaeHocmuka u aeveHue 601b-
HbIX ¢ MaKum 0uaeHo30m modxcem 0bims ca0xcHol. OceedomaeHHoCmb 00 dghekmusrHocmu
U 3HAYUMOCMU CKPUHUHROBbIX NPOSPAMM, HANPAGACHHbIX HA UOCHMUDUKAUUID UHOCKCHbIX
nayueHmos u ux poOCMeEeHHUK08 ¢ CeMeliHOl eunepxonecmepunemuell, Mojxcem npueecmu
K CYUW,eCIMBEHHOMY CHUMCEHUI) DUCKY DA36UMUS NAMOAO2UL CO CMOPOHbL cepOeyHO-cocyOu-
cmoli cucmemsl. B dannom 0630pe npusedenst dannvie o pachpocmpanennocmu CIXC, pac-
CMOMPEHbL 0COOEHHOCMU 8blsiBAEHUS GOABHBIX ¢ NOOOOGHBIM OUACHO30M, ONUCAHbL NAMO2eHe-
muyecKue MexaHu3mbl U Memoobl OUACHOCIMUKU.

Abstract: Familial hypercholesterolemia (FHC) is a hereditary disease characterized by el-
evated cholesterol levels and an increased risk of cardiovascular disease (CVD). However,
diagnosis and treatment of patients with this diagnosis can be challenging. Awareness of the
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effectiveness and value of screening programs aimed at identifying index patients and their
relatives with familial hypercholesterolemia may lead to a significant reduction in the risk of
cardiovascular abnormalities. This review summarizes the data on the prevalence of FHC,
considers the peculiarities of identification of patients with such a diagnosis, describes patho-
genetic mechanisms and diagnostic methods.

Karouesvie caosa: een LDLR, cemeiinas eunepxosecmepunemus, APOB, mymayus eena,
20M03U20muas gopma.

Keywords: LDLR gene, familial hypercholesterolemia, APOB, gene mutation, homozygous
Jform.

BBepeHme

CeMeifHasi TUTIEPXOJIECTEPUHEMHSI — 3TO ayTOCOMHO-TOMUHAHTHOE TeHEe-
TUYECKOe 3a00JIeBaHNE, XapaKTepU3YIOIecs] BBICOKUM YPOBHEM XOJIeCTeprUHA
JIMIIONPOTeHOB HU3KoM moTHoctu (JIHIT). DTa matonorus oObIYHO BhI3BaHA
HaCJIeNICTBEHHBIMM MYTallMSIMU B TeHax arojunporernHa B (APOB), pemern-
TOPOB JIMIIOMPOTEMHOB HU3KOU TwioTHOCTU (LDLR) u mpompoTeuH — KOH-
BepTasy cyoTunusuH/KekcuH 9-ro tuma (PCSK9). ITanveHTs MOIYyT MMETh
TOMO3WTOTHBINM MJIM TE€TePO3UTOTHBIN TEHOTUII, KOTOPBIA OIpenessaeT TSKECThb
3a00J1eBaHMSI M BO3pacT Haualla CepAedyHO-COCyaucThiX 3adoneBaHuil (CC3)
[1]. PacnpocTpaHneHHOCTh rerepo3urotHoil CI'XC B momyasuuu, Kak cuuTa-
JIoch paHee, coctapisia 1 Ha 500 yenoBek [2]. JlaHHBIE, MOJydeHHBIE B ITOCHEN-
HUe, YKa3bIBaloT 0 6osbioi pacnpoctpaHeHHOCTH CI'XC: yacrota BcTpevae-
MOCTH T€TepPO3UTOTHBIX hopM Bapbupytorcs oT 1:200 1o 1:500, a roMO3UTOTHBIX
dopm — ot 1:160 000 mo 1:1 000 000 [1].

PacnipoctpaneHHocTh CI'XC yBeInuuBaeTcs ¢ JOMOJTHUTEbHBIM IUarHO30M
uiemMuyeckoit 6onesHu cepaua (MbC) wim npexneBpeMeHHOM MIlleMUYecKoi
Oone3nu cepaua. s cpaBuenus, 3,57% ¢ UBC nportus 5,43% c npexneBpe-
menHoit UBC B Asun, 2,26% npotus 8,04% B EBpone u 4,38% nportus 2,83%
B CeBepHoli AMepuKe, cooTBeTcTBeHHO [3]. Kpome Toro, ncciegoBaHue TsKea0i
runepxojectepuHemun (I'X) mokasaio, 4To OHa SIBJISIETCS He3aBUCUMBIM (haKTO-
POM pUCKa UIIEeMUUYECKO 00JIe3HM cep/lia U LiepeOpoBacKysspHOi 601e3Hu [4].

Ha ocnoBanuu pesynsratoB ucciaenoBanus DCCE-P® (Bnumemuonorus
Cepneuno- Cocymucthix 3aboseBaHuii B permoHax Poccuiickoit Meneparin)
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cpenu xuteneit TiomeHckoit 1 KemepoBckoil o6acTeil pacnpocTpaHEeHHOCTh
onpeneneHHoi CI'XC cocraBuna 1:407 yenoBek, a BepositHoit CIXC — 1:148 [5].

dTuonorus u naroreres CrXc

B 3aBuCcUMMOCTM OT MyTU HACJeAOBAHMSI BhIAESIOT reTepo3urotHyio CI'XC,
TP KOTOPOi1 AeEKTHBIN TeH MepeaaeTcs OT OAHOIO U3 POAUTENICH, 1 TOMO3M-
rotHyto CI'’XC, nmpu koTopoli ieeKTHBIN reH HacIeayeTCsI OT 000OMX POAUTENEH.
Ilo Tuny HacaenoBaHMS pa3iMyaloT ayTOCOMHO-IOMUHAHTHYIO U ayTOCOMHO-
pereccuBHyl0o CI'’XC, KoTopast BcTpedaeTcsl KpaiiHe peako. AyTOCOMHO-IO-
muHaHTHag CI'XC o0yciioBieHa ¢ mosiBaeHreM Myrtauuii B reHax LDLR [6],
APOB [7] u PCSK9 [8]. 13 atoro ciemyeT, UTO B CEMbSIX, Ille OMUH U3 POIU-
TeJel UMeeT JOMUHAHTHBIN MYTAaHTHBIN aJljieIb, BEPOSITHOCTh HACICIOBaHUS
MaToJIoruyeckoro ajiens cocrapuser 50%. Myratuu rena LDLRAP1 — Gen-
Ka-ajganTepa peLenTopoB JUMONPOTeMHOB HU3KoM mnotHoctu (JIHIT), Hacne-
IyeMBbIe OT 000UX POIUTENICH, IPUBOASAT K Pa3BUTHIO ayTOCOMHO-PEIIECCUBHOM
CI'XC [9]. V 6onbHBIX ¢ ToMo3uroTHoi dopmoit CI'XC, cBa3aHHOl ¢ MyTa-
uusmu reHa LDLRAP1, Hab10aa10TCS B KPOBU OYEHb BBICOKHUI YPOBEHb XOJIe-
crepuna JIHIT (XC JIHIT) u maccuBHBIE KcaHTOMBI. HO, B oT/IuMe OT TOMO-
3urotHoit ¢popmbl CI'’XC ¢ ayTOCOMHO-IOMWHAHTHBIM ITyTeM HacJed0BaHUsI,
y poauteneit runepxoiecrepuHemust (I'’XC) orcyrctByet [10]. Haunbonee pac-
MPOCTpaHEHHOE TeHETUIEeCKOEe HapyIIeHNE IIPY CEMEITHOM THITepX0JIeCTeprHe-
MUM CBSI3aHO ¢ myTanueit reHa LDLR, n1okann3oBaHHOrO B KOPOTKOM Iljieye
19 xpomocomsl [11]. HykneotuaHas uens reHa JIHII-penentopa coctout u3
>45 teic. HyKIeoTnaoB. Hanbonee yacrasg nmpuumHa CI'’XC — 310 MyTanmm no-
tepu ¢pyHKINN (loss-of-function) B rene LDLR, nmeromume KoOQOMUHAHTHBII
ayTOCOMHBII TUIT HacheaoBaHus [12].

Armobennok B (amoB) melictByer momo6HO nuraHme mis pemenTtopa JIHIT.
ArnoB cyniectByeT B Buze nByx u3o-dopM: anoB48 n anoB100 u koHTposmpy-
ercst reHoM APOB. IeH, konupytomuii anoB100, tokanusyeTcst BO BTOpOIi Xpo-
mocome. Myraumu reHa APOB (“cemelinbrit nedexr armoB”) mpuBoasar K Ha-
pyureHuto cBsa3piBanus yactuil JIHIT ¢ peuenropom JIHII, yto criocoOGCcTBYeT
noBbilieHnI0 KoHHeHTpauun XC JIHIT B kpoBu [7]. DTOT TMIT MyTalluK 4allie
BCTpevaeTcs B cTpaHax 3anamnHoit EBpoIbL.
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Oxkono 1-2% cnyuaeB CI'XC cBs3zaHo ¢ myrauusmu reHa PCSK9, konu-
PYIOIIETO CUHTE3 MPOMPOTEeUH KOHBEPTa3bl CYOTWJIM3WH-KEKCUHOBOTO THUIIA
9 (PCSKD9), yuactBylolieil B aerpagaiuu perentopo K JIHIT u, Tem cambim,
peryaupymooIieit ux KommdecTtBo [2, 8]. Mytauum ycwieHus GyHKUNHU (gain-
of-function) rena PCSK9 npuBozasT k ymeHnbieHuto perentopon JIHII. ¥V na-
LIMEHTOB, UMEIOIINX JaHHYIO MYyTallulo, HAOMI0gaeTCsl BRICOKUI ypoBeHb XC
JIHIT; puck Bo3HukHoBeHUss MBC y Taknx IMallMeHTOB BhIIIIE, YeM Y OOJBHBIX
¢ mytauueit reHa LDLR [13]. I1pu HacienoBaHUM ABYX MYTaHTHBIX aJlieneit
BO3HMKAEeT KOMIIAyHIHAas T'€TepO3UToTa, KIMHMYECKU TPYIHO OTIMYMMAs OT
romo3uroTHoi ¢opmbl CI'XC, HO galre nMeroIas ooixee HU3KUM ypoBeHb XC
JIHIT [14].

JIunonpoTenHOBbBIE PeLIeNTOPHI YYaCTBYIOT B META00IM3ME JIUTIONIPOTEUHOB
¥ PETYIISIIINUI YPOBHSI JIMITUIOB 1 X0OJIECTepHHA B IIa3Me KPOBU ITyTEM PELIeTITOP-
HOTO OIMOCPENOBAaHUS MOMJIOIIEHUS JTUTIONPOTEUHOB. YK€ YCTaHOBJIEHA CUJIb-
Hasl cBsI3b Mexay myTanusimu reHa peuenropa JITTHIT (LDLR) u ayrocomHo-
momuHaHTHBEIM CI'XC. KpoMme Toro, myrannu B rene LDLRAP1, xonupyrorue
nepexoaHblii 6eok peuenropa JITTHIT, cocTaBisiioT ayTOCOMHO-PELIECCUBHYIO
CeMEHYIO TUIEePXO0JIeCTEPMHEMUIO. bblI0 MoKa3aHO, YTO HECKOJbKO APYTUX
OCJIKOB PEIEIITOPOB JUIIOIIPOTEMHOB CO CTPYKTYPHBIM CXOICTBOM C PEIIEIITO-
pom JITTHIT cBsi3aHbl ¢ TUMMMIHBIMA YepTaMU CHIBOPOTKM B MCCJIEIOBAHMSIX
GWAS u reHoB-KaHauaaTos [15].

Penkass ayrocomHo-penieccuBHass ¢opma CI'XC BeIpabaThIBacTCSI TOMO-
3UTOTHBIMU U CJIOXHBIMU TeTepOo3UroTHbIMU MyTauusimu reHa LDLRAP1 B no-
kyce 1p36.11. Ilepexonuniii 6enok peuentopa LDL (LDLRAP) B3aumoneii-
cTByeT ¢ perenropoM LDL Bo BpeMsI mpoliecca MHTepHAIU3AINN KOMILIEKCa
LDL: LDL-peuentopoB nmyTteM 3HAo1UTO3a. JJedeKTHBIN Mpoliecc MHTepHa-
JI3alMY TIPUBOIUT K JeeKTHOMY KaTtaboausmy LDL 1 moBbilieHUIO ypOBHEH
LDL—C B 1mmia3Me, 4TO NMPUBOINUT K (DEHOTUITY rumnepxojecrepuHemun [27].
Henasuue kpynHoMaciitabueie GWAS 1 MeTa-aHaau3bl BBISIBUWIN MTOJTMMOP-
¢usm rena aLDLRAPI (rs12027135), cBsizanHbiit ¢ ypoBHsaMu TC u LDL—-C
B asme [28]. Kpymuomacmrabubeiii GWAS, KoTopslii BKItodan 16 eBporneii-
CKMX TTOMYJISIIMOHHBIX KOTOPT, MOKa3ajl 3HAYUTEIbHYIO CBSI3b MEXAY YPOBHEM
TC u BapuanTom (rs10903129) rena TMEMS57, KoTOphIii HAXOOUTCSI B TOM Ke
nokyce (1p36.11) [29].
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Ien LRP1 B mokyce 12q13.3 xomupyeT cBsizaHHBIN ¢ perenTopoM JITTHIT
o6enok 1 (LRP1), xoTophlil yuacTByeT B MeTabOJIM3Me JTUITUIAOB ITyTeM CBSI3bI-
BaHMs ¢ apoE u pelienTopHBIM 3HAOIIMTO30M apoE, comepkalero 4yacTUIIbI
JqmoripoTenHOB [30]. BaxkHOCTh IIMPKYJISPYIOIIETOCS PacTBOPUMOTO Oejika
LRPI1 (sLRP1) B kauecTBe NOTEHLIMATLHOTO OMOMapKepa TUIepXoyecTepruHe-
MUM OblIa oTMedeHa 0oJjiee BBICOKMM ypoBHeM sLRP1 y mauueHTOB ¢ TsKenoi
TUTIEPXOJICCTEPUHEMUEH 110 CPaBHEHMIO C TEMH, Y KOTO YMEPEHHOE ITOBHIIIE-
HUE WM HOPMaJIbHBII ypoBeHb XosiecTepuHa B chiBopoTke [31]. ITokaszaHo,
yto BapuaHThl reHa LRP1 gBisgiorcs mpeaukropaMu pucka cepIeuyHO-COCy-
IUCTHIX 3aboneBanuii y nmauueHToB ¢ FH [32]. CBa3bp monumopdusma reHa
LRP1 (rs11613352) ¢ ypoeHeM HDL—C 6bli1a BIsIBIEHa C TIOMOIIIbIO HETaBHUX
GWAS u meta-aHanu3a [28].

Benok 2, cBsazannsiii ¢ penentopamu JITTHIT (LRP2), Takke M3BeCTHBII
KaK MeTaJlvH, SBJISIETCS WICHOM CeMeNCTBa OEJIKOB, CBSI3aHHBIX C pELIeNTOpaMU
JITTHII. BTot 6enok koaupyetrcs reHom LRP2 B nokyce 2q31,1. OH yyacTByeT
B aKTHBAIIUM PELIETITOPOB 3HIOIMTO3a IIIMPOKOTO CIIEKTPa JINTAHIOB, BKITIOUAst
JnonpoTeuasl. Ero posiaps B MeTabonIM3Me IUMONPOTENHOB OblIa TOTMOJTHUTEIb-
HO moauepkHyTa HabmogaeHueM o ToM, uto LRP2 cBsassiBaeT LPL [33]. Teno-
TANMPOBaHUE JTOKycoB-KaHmnnatoB Ha HDL—C B koropte cirygaeB-KOHTPOJIb
JIMLL ¢ 3KcTpeMaibHbIMU YpoBHIMUM HDL—C u MeTa-aHanu3 ¢ TpeMsi KOrop-
TaMM PEIUIMKAIIMY BBISIBUIIA BapuaHT MucceHc-MyTanuu; G669D (rs34291900)
B reHe LRP2, koTopsiit 3HaunTenbHO cBsizad ¢ ypoBHeM HDL—C [34].

LRP4 gaBnsieTcs ellle OQHUM YJIEHOM CeMelCcTBa OEIKOB, CBSI3aHHBIX C pe-
uenropamu LDL. Ten LRP4, kogupyroomumii 3ToT 6e10K, Ha 11pl1,2 nokyc.
XOTS poJIb 3TOTO OejIKa B METa0OIM3ME JIMITUIOB WX JTUTIOTIPOTEHHOB eIIle He
onpezeieHa, COOOIIaI0Ch, YTO BapHaHT 3Toro reHa (rs3136441) cBsizaH ¢ ypoB-
HeM HDL—C B mna3me kpoBu B GWAS u meta-aHanuse [28].

Ien LRPAP1 (;tokyc 4p16.3) KogupyeT cBsi3aHHbI ¢ peuentopom LDL Ge-
JIOK 1, cBSI3aHHBIN ¢ O6eKOM |, KOTOPBIH, Kak ObLJI0 HAOJI0AAI0Ch, OKa3bIBaeT
MHIUOUpylolliee AeiicTBUe Ha cBsi3biBaHUE JuraHaa ¢ 6eakamu LPR1 u LPR2
[35]. MccaemoBaHne TeHOB-KAHIMIATOB COOOIIMIIO, YTO BapraHTHI reHa LR-
PAP1 cBsg3anbl ¢ paHHUM WHGMAPKTOM MHOKapJa, HO HE C YPOBHEM JIUITUIOB
B mia3me [36]. HemaBunit GWAS mo JunuaHbIM TIpU3HAKaM U MeTa-aHaau3
noka3zaj cBs3b BapuaHta LRPAP1 (rs6831256) ¢ ypoBusimu TC u LDL—C [28].
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ITen LCAT komumpyeT JeUMTHH: (DepMEHT XOJIeCTepHHALMUITpaHCdepasbl
(LCAT). [eiicTBue 3TOT0 BHEKJETOYHOro (pepMeHTa 3aKjIioyaeTcsl B 3TepU-
(ukaimy xojgecrepruHa. DTepUDULIMPOBAHHBIE MOJIEKYJIBI XOJeCTEpHUHA 3aTeM
BKJIoyarTcss B yactulibl HDL anst TpaHcropTupoBKU B medeHb. Mytauu
B reHe LCAT MoryT BbI3BaTh (PEHOTUI TUIIEPXOJIECTEPUHEMUH U3-3a HapyIlle-
HUST oOpaTHOro TpaHcropTa xoyecteprHa [37]. HecKoabKo MOMmynasiiuOHHBIX
HCCIIeIOBaHUIA TTOKA3aJIH, YTO JIIOIY C OoNpeaeaecHHBIMU MyTattusiMu TeHa LCAT
WM HECMHOHMMHBIMU BapHaHTaMW HMEIOT 3HAYWTEIbHO HU3KUI YpOBEHBb
HDL—C no cpaBHeHMIO ¢ TeMH, Y KOTO HET MyTauuu uiu BapuaHTa [38]. Kpo-
Me TOTO, COOOIIANI0Ch, yTo ob1me BapraHThl reHa LCAT (Hampumep, 15255052,
1s16942887) cBsizanbl ¢ ypoBHeM HDL—C Bo MHOTUX moOmyasuusx [28].

AmarHoctuka CIXC u TMNbI CKpUHMHIa
HA runepxonecTepuHeMm1Io

st MMaTHOCTUKA CeMEHOI TUIIepX0JIeCTePUHEMHIH OOBIYHO MCITOIb3YIOTCS
KpuTepuu Takue, kak rojutanackue (Dutch Lipid Clinic Network), 6putaHckue
(Simon-Broome Registry) nnu aMmepukaHckue (mporpaMmma IMarHOCTUKU U TIPO-
(unakTuku panneit cmeptn — MedPed-US Make Early Diagnosis Prevent Early
Death)[16]. B 3aBucuMocT# OT ojydeHHOM cyMMbI 6ayioB o DLCN, yuuThiBa-
ronue panHee pazputue MBC nunu 3HauMMoe aTepocKIepoTUIECKOoe MopakeHue
nepudepUIecKUX apTepuii, HATMYNE JIUTIONITHONW YT POTOBMIIBI Y JINI] MOJIOXKE
45 neT, CyXOXWIbHBIX KCaHTOM, BbicoKoro ypoBHs XC JIHII, panHee pa3Butue
CC3 u I'XC y 61u3kux poACTBEHHUKOB. B 3aBUCHMMOCTH OT CyMMBbI Oa/lJIOB Aua-
THO3 CEMEHHON TMIEPXOJCCTEPUHEMUN PAHXUPYETCS KaK <«OIPEIeIICHHBIM,
«BEPOSITHBIM» WJTM «BO3MOXKHBIM». JIJIsT TTONTBEPXKASHUS TMArHO3a TeTepO3UTOT-
Hoit CI'’XC BBINONTHSIETCSI MOJIEKYJIIPHO-TEHETUUECKOEe UCCeIoBaHNUe, HallpaB-
JIeHHOe Ha OOHapyXeHWe MaTOTeHHBIX WJIM BEPOSITHO ITATOT¢HHBIX BapMAHTOB
HYKJIEOTUIHO nocienoBatenbHocTH B reHax LDLR, APOB, PCSK9 [17].

7151 BBISIBIEHUMSI TUTIEPXOJIECTEPMHEMUHY B HACTOSIIEe BPEMSI UCIIOIb3YIOTCS
pasIMYHbIe BUOBI CKPMHWHTA: KACKAIHBIN, CEJICKTUBHBIN MU LIeJICBOM 1 YHU -
BepcayibHbIN [18, 19].

KackanHbplii CKpMHUHT B HacToslee BpeMs IPUMEHSIeTCsSl B OOJIbIIMHCTBE
cTtpaH Mupa. Ilpn KackagHOM CKpUMHUHTE TIPOBOIST ITOCIEIOBATeIbHOE 3Me-

3326 na-journal.ru



MEIMLIMHA U 3IPABOOXPAHEHUE

peHMe ToKa3aTesieii TUIMMIHOTO COCTaBa KPOBU Y OIMKANIINX POICTBEHHUKOB
JIMIIA C IMaTHOCTUPOBAHHOW CeMEHON TeTepO3UTOTHON TUIIePXOJIeCTEPUHE-
MUeil (MHASKCHBINA MallMeHT). DTOT BUI CKpUHMHIa HaubOoisee 3(p@peKTuBeH
¥ Hanubosee a3KoHOMIYeH [18, 19]. YyBCTBUTEIBHOCTD 1 CIIEIM(UIHOCTh Ka-
CKaJHOTO CKPUHWHTA IS TMAaTHOCTUKU TeTepO3UTOTHOMN TUIIEPXOJIECTepUHE-
muu B Poccuiickoii monynsiuuu coctasisieT 93 u 82% coorBeTcTBeHHO [18].

TapreTHbIi (MM 1Ie7IeBOM ) CKpUHIHT BKJTIOUAET 00C/IeI0BaHIE IETEH C OTsI-
TOIIIEHHO 10 PAHHUM CEPIeYHO-COCYANCTHIM 3a00JIEBAaHUSIM aTEPOCKIEPOTH -
YEeCKOT0 reHe3a HacJIeACTBEHHOCThIO (Y poauTeliei 1/ uiu poaCTBEHHUKOB BTO-
poii crenieHu poactna)[19, 20, 21].

YHUBEpCATbHBIIT CKPUHUHT — OOCJIeIOBaHUE BCEX NETEil B IOIYJISIIUU.
B eBpomeiickux cTpaHax oH IpoBoauTcsl B CJIOBEHUM Y HOBOPOXICHHBIX
u nereit B Bo3pacte 5 et [22]. B CIIIA yHuBepcallbHBIM CKPUHUHT JETEH Tpo-
BOAMTCS B Bo3pacTe 9—11 JIleT 0T9acTh ITOTOMY, UTO CEJIEKTUBHBIM CKPUHWHT,
OCHOBaHHBII Ha JAaHHBIX 00 OTSATOIIEHHON 110 paHHUM CEePIAEYHO-COCYIUCTHIM
3a00JIeBaHUSIM HACJICACTBEHHOCTH, OKa3aJICs HEIOCTAaTOYHO 3(P(PEeKTUBHBIM
IUIST BBISIBJICHWSI JETeil C BHICOKMM YPOBHEM XOJIECTEpHWHA JIMITONPOTCHOB
HU3Ko# mioTtHocTH [23, 24]. Bospact 9—11 jeT cuuraercs ONTUMATIbHBIM,
MMOCKOJIbKY TOPMOHAJIBbHBIE CABUTH ITyOepTATHOIO MEepHoaa y AeTeil, HaumHast
¢ 12-neTHero Bo3pacta, MOTYT CHUXXKATh YPOBEHb XOJIECTEPUHA JIUTIOTIPOTEHOB
HU3KO IIJIOTHOCTHU, TEM CaMbIM IPUBOJIS K JIOKHO OTpUIIATEIbHBIM pe3yjibTa-
TaM. YHUBEpPCAJIBHBI CKPUHUHT TaKXK€ MOXHO OCYIIECTBIISTH Y TTOIPOCTKOB
B Bo3pacte 17—21 roma [25, 26]. B HacTosiiiee Bpemsi 00CykmaeTcsl BBEACHHUE
YHUBEpCaIbHOTO cKpuHUHTa B Poccun [18].

3axkniovyeHue

Ha manHBIIT MOMEHT O4eHb BaXXKHO cBoeBpeMeHHOe BhistBiieHne CI'XC, tak
Kak o BCeMy MUPY HabII0JaeTCsl BBICOKAst CMEPTHOCTh OT 3TOTO 3a00JIeBaHUsI.
IToaTomy mpobieMa HECBOEBPEMEHHOM IUArHOCTUMKU CEMEMHOM rumepxoJe-
CTEpMHEMHUM 10 CUX MOP aKTyajibHAa BO BceM mupe. [J1aBHOW 3amauyeil mis e€
pEIIEHNN SIBJISIETCS YIy4YllIEeHWE paHHEH TUAarHOCTMKKU CEMEWHOW TMIEepXoJie-
CTEpUHEMUM, IyTeM HCIOJIb30BaHUS DPa3IWYHBIX BUIOB CKpHMHUHTIa. Kpome
TOr0, peKOMEHIYETCS paclIMPEeHE TeHETUUECKOTO TECTUPOBAHMS 111 Bepudu-
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Kalliy JuarHo3a ceMeWHo# rurepxonectepuHeMun. CiaemnoBaTesIbHO, PaHHSIS
IUaTHOCTHKA JAHHOTO 3a00JIEBaHMSI MOXKET CO3IaTh MPEAITOCEUTKY IS TIPEI-
YIOPEXIEHUS pa3BUTHE MH(bapKTa MUOKapaa U YBEJIUYSHMS MPOAOJIKUTEIbHO-
CTHU XXU3HU.
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YpaneHue ruraHTCKoM KUCTbl SMYHUKA
NIAanapocKOnUMYeckKum AOCTYTNOM.
KnuHnyeckun cnyyan

Manactun NMetp Muxanosuny

KOHAMBAT MEAULMHCKMX HAYK, 3aBegytolumi otgeneqmnem [uHexonorm Ne 1
loponckosi Mapumckosi bonbHuupi 8 CarkT-letepbypre; accucteHT kadeapsi
AkywepcTsa, ruHekonorum u Heonatonormm [Nepsoro Cankt-[letepbyprckoro

rocyAapCTBEHHOrO MEAMULIMHCKOrO YHMBEpCUTETA mmetm akagemuka M. 1. lNasnosa

XaBanckuit AHToH OpbeBuy

3aBegyrowmii otgenermem lunekonormm Ne 2 [opopckosi Mapumckosi bonbHuup

UBaHoB Oner AnekcaHgpoBuy

Bpay akyLwep-ruHexonor fopoackosi Mapmurckosi 6onbrmuel 8 Cankt-lNetepbypre;
acMpaHT Kagenpsl AKyLLIEPCTEA, TMHEKONOM M M PENPORYKTONOMMM
Mepeoro CarkT-MeTepbyprckoro rocyAApCTEEHHOro MEAULMHCKOrO YHUBEPCUTETA
umermn akagemmnka M. 1. MNasnosa

lFacanosa Hypnana lawraesHa

ctyaenTka lMepsoro CankT-ITeTepbyprckoro rocyRapCTBEHHOrO MERNLMHCKOrO
yHuBepcuTeTa umeHn akagemmka M. [1. MNasnosa

Annomauus: B cmamoe onucvieaemesi KAUHUMECKUL cAy4all YOaieHUs 2UeAHMCKOU KUCMbl
AuyHuKa. B omeuecmeennoil u 3apybexcroii aumepamype He 0bi10 HallOeHO chocoba Mano-
UHBA3UBHO20 YOANeHUs 0aHHOU namoao2uu ranapockonuveckum docmynom. Hamu npeono-
JCeHa YHUKANbHASL MEeMOoOUKa, Komopas no3604siem co8epulams maxKoeo poda onepamugHoe
JedeHue 6e3 UCNOoNb308aHUS CNeLUANU3UPOBAHHO20 AANAPOCKONUYecko2o obopydogarus. Kak
pesyasmam, 6bl10 00CMUSHYMO NPeyU3UOHHOe YoaieHue Kancyavl KUCmol AUMHUKA ¢ MAKCU-
MANbHO BO3MOICHBIM COXPAHEHUEeM MKaHell 0PeaHa.

Abstract: The article describes a clinical case of giant ovarian cyst removal. No method of
minimally invasive removal of this pathology by laparoscopic access was found in the domestic
and foreign literature. The authors have proposed a unique technique that allows performing
this kind of surgical treatment without using specialized laparoscopic equipment. As a result,
precision removal of the ovarian cyst capsule was achieved with maximum possible preserva-
tion of the organ tissues.
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Karoueevie caosa: kucma AUYHUKA, 00seMHOe 06pa3aeaﬂue, AanapocKonus.

Keywords: ovarian cyst, volumetric formation, laparoscopy.

BeepeHue

B Hacrosimiee BpeMsl CyIIIECTBYeT CTaOMIBHO BBICOKAsI YaCTOTa BO3HUKHO-
BEHUS KUCT SMYHUKOB M TCHACHIIMS K €€ BO3PAaCTaHUIO B ITOCIICAHEES TEeCITH-
JIeTHe MOIHUMAET BOIIPOC 00 aKTyaJbHOCTH COBEPIICHCTBOBAHUS TUATHOCTUKU
¥ JICUCHUS.

DTUONOTUS OMyXOoJIeil SIMIHWKOB IO HACTOSIIIETO BPEMEHHM HEHM3BECTHA.
CylIecTBYIOT TaHHbIE O T€HETUYECKON IPeapacioNoXeHHOCTU U 00 O0COOEH-
HOCTSIX COOTHOIIICHMSI TOHAJIOTPOITMHOB U1 TIOJIOBBIX CTEPOUIOB B CTOPOHY YBe-
JmaeHus nepBhiX.| 1] YacToTa BCTpeuaeMOCTH OIyXOoJIe SMIHUKOB COCTABIISICT
13,3% npuyem 60J1bllIas YaCTh, BBISIBICHHONM MAaTOJIOTMU, IIPUXOAMTCS Ha OIy-
xojeBuaHbie npouecchl (OITS) — 58,8%, Ha uctunHbie omyxonu — 39,1%. [2]
ITaToreHe3 mOOpPOKAYECTBEHHEIX SITUTEIUATBEHBIX HOBOOOPA30BAaHUI COCTOUT
B pa3pacTaHUU SMUTEINS 0e3 pa3pylleHus 0a3albHON MeMOpaHbl ¢ (hOPMUPO-
BaHMEM KHMCTO3HBIX ITOJIOCTE, 3aIIOTHEHHBIX CEKPeTOM. [3]

B Hacrosme qH1, BOIPOC CBOEBPEMEHHBIX 1 3(P(DEKTUBHBIX METONOB A1a-
THOCTUKM, PAIlMOHAJIbHBIX U MAJIOWHBA3UBHBIX MOAXOJIO0B JIEYEHUST KUCT SIUY-
HUKOB IO-IIPEKHEMY OCTaeTCSI OTKPHITHIM. [4] ViIBTpa3ByKOBOE MCCIIEIOBAHIE
(Y3M) u marnutHo-pe3oHaHcHas ToMorpadust (MPT) — Hanbonee nndopma-
TUBHBIE METOMIbl BU3YaJbHOM IMarHOCTUKM. PasMephl KUCT MOTYT BapbUpOBaTh
OT HEOOJIBIIINX IO TUTAHTCKUX, 3aHUMAIOIINX BCIO OPIOITHYIO MOJIOCTh. KrcTh
pasmepoM Gojiee 7 ¢M TOmIeXaT JOTMOJTHUTEILHOMY MCCIETOBAaHUIO C TTOMO-
mbio MPT He3aBHCHMMO OT Bo3pacTa MallMeHTKU COTIacHO KOHCEeHCycy Society
of Radiologists in Ultrasound. [5] B 2016 1. KopeiicKuMn y4eHBIMU OBIJT OITMCAaH
ciyvail mapaTyb6apHoOi ormyxoiu 60JabInX pa3MepoB (19 cMm) y 17-n1eTHel namu-
€HTKM, OTIePaTUBHOE JIeUeHME KOTOPOI ObLIO MPOBEAEHO JIaIapOCKOIMUIECKIM
croco6oM. [6] B runexkonornueckom otaeneHnu oonbHubl sz Knraii-
CKOTO MEAUILIMHCKOTO YHUBEPCUTETA M [ICHTPE TPETUIHOMN OMOII B Dp-Pus-
ne, CaynoBckasa ApaBust (King Fahad Medical City) Obu1M onMcaHbl cepuu U3
MSTA TAIUEHTOB C TMTAHTCKUMM KHCTaMM SIMIHUKOB, KOTOPBIC OBLIIM TaKKe
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pooriepupoBaHkbl lanapockonuuecku. [7][8] B 2022 rony B oTaeneHUM TMHEKO-
JIoT4YecKoit oHkojiornu, OHKosornveckoro meHTpa Ockapa Jlamope Bo PpaH-
LY, TIPEIUIOKUIN 5-CTYIIEHYAaTyIO aJlbTepHATUBY Janaporomuu. Lleab B ToM,
YTO JaHHAs XUPYypruyeckasi TeXHMKa I[O3BOJISIET OE30MMacCHO acIUpUpOBATh
CONEPKUMOE KPYITHBIX KUCT SUIHUKOB Yepe3 OMHOIOPTOBBIN JIAlTapOCKOTIe-
ckuii pa3pes. [9] B coBpeMeHHOIi TuTepaType NpeACcTaBIeHO BCErO HECKOJIbKO
CJTyyaeB TMTAHTCKUX KUCT pa3MepoM OT 17 mo 25 cM, B KOTOPBIX BBITIOJIHEHA
JlaTtapocKOITMyecKast orepaliysl, OCTaJbHbIe yIAISUIUCh B XO/IE JTallapOTOMUU.

Ho B Hacrosiiiee BpeMsi, 000py1oBaHUE ONIEPALIMOHHBIX, HABBIKW XUPYPToB
¥ HAKOIUICHHbIN OIBIT IO3BOJISIIOT BBHIIOJHATh YIajleHWe ITMTAaHTCKUX OIyXO-
JIei JTAITapOCKOIMMYECKUM TIOCTYTIOM, YTO COKpalllaeT TpPaBMaTUYHOCTh U BPeMsI
peabwiutanuy. CouyeTaHWe OPraHOCOXPAHSIONIMX OIlepaluii Ha SMYHUKAX
¥ JaJIbHEUIIIETO MOCIICONepAlIMOHHOTO METMKAMEHTO3HOTO JICUSHUST CHIUKACT
PUCK OCJIOKHEHWI, CBSI3aHHBIX C OTIEPAaTUBHBIM BMEIIATEILCTBOM M CIIOCO0-
CTBYET COXpaHEHUIO U TMOBBIIEHUIO hepTrnbHOCTH. [10] TToMuMo BhIIEOTH-
CaHHBIX IIPEUMYIIECTB CYIMIECTBEHHYIO POJIb MTPAIOT MIeaJbHbIe KOCMETHYE-
CKUe pe3yJIbTaThl, YTO HEMAJIOBAXKHO JIJIST TTAalIMeHTOB.

Onucanue cnyyas

IManuentka IT.A.A. 35 1et poct 166 cm Bec 98 (oxxupeHue 2 cteneHu). Me-
Hapxe B 13 jeT. MeHcTpyauu 1mo 5 gHeit, depe3 28 mHei, perysapHBIe, yMe-
peHHbIe, Oe300e3HeHHbIe. bepeMeHHocTell He Obu10. Onepanuii B aHaMHe3e
He ObLIO.

[1pu moaroToBke K 6epeMEHHOCTH, HA OCMOTpPE Y TMHEKOJI0ra Oblia OGHApy-
JKeHa KucTa suuHuka 30 cM B iuaMeTpe.

TocnuranusuposaHa B [nHekonornueckoe otaeneHue Ne 1 CI16 I'bBY3 «Jo-
poackass MapuuHckast 60JbHMLA» 110 HAMPABICHUIO U3 XXEHCKOM KOHCYJIbTa-
1Y C 1IeJIbI0 TUTAHOBOTO OTIEPATUBHOTO JIEYSHUS 10 TIOBOAY KUCTHI SIMYHUKA.
IIpu ocmotpe Ha Kpecie: HapyxkHble ToJI0BbIe OpraHbl M 00JIACTh aHyca: 0e3
MaToJIOrMYecKux siBjaeHuii. CIu3ucTast IIeiKyu MaTK1 ¥ Bjarajauiia He U3MeHe-
Ha. Beigenenus cetible. [lleitka MaTKn KOHUYECKOM (DOPMEBI, HAPYKHBIN 3¢B
3aKphIT. Tes1o MaTKu HOpMaIbHBIX pa3MepoB, IJIOTHOe, 0e3001e3HeHHoe. [Tpu-
IATKU CJIeBa He MAJIbIMPYIOTCS, 00IacTh Ux 0e300se3HeHHa. CripaBa MaIbIii-
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pyeTcsl TYro3JIacCTUIHOEe 00pa3oBaHue auaMeTpoM 30 cM, 9yBCTBUTEIILHOE TP
Bo3aeiictBuu. CBofbl I1yookue, cBodboaHsble. [1o nanusivM Y3 u MPT opraHos
MaJIOTro Ta3a 1 OPIOIIHOM MOJOCTU BBISIBJIEHO OKPYIJIOE KUCTO3HOE 00pa3oBa-
Hue pasmepoM 300x250x300 MM, 3aHMMAIOIIEe MaJIBIil Ta3 U HIDKHUE OTIEIbI
OpIOIITHOM TIOJIOCTH, C POBHBIMU KOHTYpPaMM, OTHOPOTHBIM COIEPXKUMBIM,
MMeIollIee aHAXOTEHHYIO CTPYKTYPY (PUCYHOK 1).

YcraHoBneH — amarHo3: — IWraHTCKass  KHWCTa  TIPaBOro  SIMIHUKA.
PesynbraThl KIMHUKO-Ta00PaTOPHBIX UCCIIEAOBAHWI, B TOM YHMCJIe OHKOMap-
Kephl B Ipeaesiax HopMaTuBHbIX 3HaYeHuit (CA-125 35 Ex/mi, anbda-dero-
nporeuH 4,8 Me/mi).

Pucynok 1. MPT cHumMOK: 00beMHOe 00pa3oBanie, 3aHMMaloliee OPIOLIHYIO N0JI0CTh
U MaJIbIii Ta3
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MNpoTokon onepauyum

ITocne cooTBeTCTBYIONIEH 0OPAaOOTKM OTEPALIMOHHOIO IMOJIsI, B OKOJIOITY-
MOYHOI objlacTi ycTtaHoBieH 10MM onTuueckuii Tpoakap mo XacceHy. I[1pmu
OCMOTpPE BU3YAJIM3MPYETCsl HAIPSDKEHHOE KUCTO3HOE 00pa3oBaHWE TUTAHT-
CKMX pa3MepoB HUCXOJsllee M3 Majoro tasa. JlocTymHbIE OCMOTDPY OpPTraHbI
OpIOLIHOM MOJIOCTU — O3 MaTOJIOrUU. YCTAHOBUTH SMM TpoaKaphl B IMOI3-
BIIOIITHEIX OOJIACTSX M HAJ JIOHOM 0e3 pHUCcKa TPaBMBI SMYHUKA HEBO3MOXKHO.
B cBs3u ¢ 3TUM B JIeBOIl MOIB3IOIIHON 00JIaCTH, I1OJ KOHTPOJIEM 3peHUs,
ObUTa TIpoM3BeAcHA TepKyTaHHAasl MYyHKIINS KUCTBI SIMIHMKA UIoi Beperra
(pucyHok 2, 3). [Ipu acniupanuu moiayyeHa cepo3Hasi XXKUAKOCTb. MHTpaore-
PallMOHHO OBbLIO BBIMTOJHEHO LIUTOJOTUYECKOE HCccaeaoBaHue cito! B uuro-
JIOTUYECKUX Ma3Kax IepUTOHEATbHON XMIKOCTU aTUMMYECKNEe KIIETKH He
oOHapyxeHbl. [To Mepe HeKOMIIpecCUM U YMEHbIIeHUsI o0beMa obpa3oBa-
HUS, C 1LIeJIbIo MPOMUIAKTUKY CHaAeHUs] KpaeB KUCTHI SIMUHUKA C UTJIbI, ObLIT
YCTaHOBJICH TpoakKap SMM B IIPaBOM ITOAB3IOIIHON 00JacTH, BBEACH OMITO-
JISPHBI TAITapOCKOTTMIECKIHA 3aKnM. ACTTUpAIINsI IIPOJODKeHA, Kpal KMCTHI
ObL1 (pukcupoBaH Ha urie Bepema mpu nmomomm 3axuma. ITonydeno 1.8
JINTpa Cepo3HO KUIKoCcTH. Cpaxy e MOoCie U3BJICUCHNS Ul U3 TTOJIOCTH
KWCTHI SUYHWKA, YICPKUBACMBIM OUITOJISIPHBEIM 3aKMMOM, ObIJIa BEITIOJTHEHA
KOaryJsiiusi OTBEPCTUS, YTO MPEIOTBPATUT MOMNagaHue XXUIKOCTU B OprollI-
HYI0 ToyIocTh. CIeayIONIM 3TaIllOM YCTAHOBJICH 5 MM TpoaKaphl Hal JJOHOM
¥ B JIEBOU TIONB3IOIIHON 00JIACTH, KaIlcyJsla KUCTHI OblJla BBUTYIIIEHA B Tpe-
JleJlaX 310pOBOI TKaHU U yaajieHa u3 opromiHoii moixoctu B EndoBag. SInunuk
OBbUT YIIUT TTOJU(MUIAMEHTHON paccachiBaloleiicss HUTb0. KoHTpoab TemMo-
craza. [IpousBeneHa peBU3Ms OPraHOB MaJOro Ta3a U OPIOUIHON MOJIOCTU —
0e3 narosjorun. CaHanusi OploirHoM 1mojoctd. Ha KoxXy HaloXeHbl KocMe-
THYecKre mBH (pUCYHOK 4). [IpemapaThl oTIpaBIeHBl Ha TMCTOJIOTHIECKOE
HCCIeJOBaHUE.

Kposonorepst 40 mi. Bpemst onepaium coctaBuio 2 yaca (10:30—12:30).

[TaTomOrOrNcTONIOrNYecKoe 3aKIF0UYeHNE: CepO3HasT KMCTA SIMIHUKA.

ITocneonepauroHHBIN epuod MpoTeKas 6e3 ociaoxHeHui. [1IBbI CHATH Ha
7-€ CyTKM, 3aXKUBJIEHUE paHbl IEPBUYHBIM HaTSKEHUEM, TTallMeHTKa BhIITMCaHa
W3 OTIEJICHUS B YIOBJIETBOPUTEILHOM COCTOSTHUM.
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Pucynox 2. Brenmmnii Buz naiueHTKA BO BpeMs ONEPATHBHOTO BMEINATEIbCTBA.
B seBoii monB3a01IHO# 001aCTH yeTaHOBJIEHA MIIa Bepema

PucyHok 3. Jlanapockonuyeckuii B 00beMHOr0 00Pa30BaHus, IBAKYAlHs COAEPKUMOTO
NP TOMOIIM MYHKIMOHHOM MBI
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PI/ICYHOK 4. Koarynuposaﬂﬂoe OTBEPCTHE HA MOBEPXHOCTHU ANYHUKA

3axkniovyeHue

B omurcanHOM HaMM KIMHUYECKOM ClTydae M3JI0KeHa JOCTYITHAs METOINKA,
6aarogapsi KOTOPOl MOXHO YAaJISITh KUCThI SMUHUKOB TMTAHTCKUX Pa3MEpOB,
3aHUMAIOIINE BCIO MOJIOCTh MAJIOTO Ta3a W OOJIBIIYIO YaCTh OPIOIITHON TTOJIOCTH
JIaITapOCKOITMYECKUM JOCTYIIOM. YUMTBHIBAsi PAcTYIIyIO paclpOCTPaHEHHOCTh
JAHHOM TIaTOJIOTUU CPEIU XEHIIWH PEeNnpoayKTHBHOIO BO3pacTa, CTAHOBUTCS
Bce Ooyiee HEOOXOAMMBIM COBEPIIIEHCTBOBAHNE METOJOB W TOAXOMOB paHHEN
Haubonee >(pdekTuBHON AOuarHocTUKM 3abosneBaHus. I[IpemonepaimoHHOE
oOHapy:KeHHe 3THUX 00pa30oBaHMII UYpe3BBIUAHO 3aTpyJHEHO, HECMOTpsS Ha
WCTIONIb30BaHNE COBPEMEHHBIX BU3YAIbHBIX CIIOCOOOB AMATHOCTUKU. MBI cum-
TaeM, 4TO TIpY yOAJIeHUN TUTAHTCKUX KUCT, CIeAYeT CTPEMUTHCS K MaJIOWHBA-
3UBHOI TEXHUKE OTIepaTMBHOTO BMEIIATEIbCTRA.

JlaHHBII MeTO[, SIBSIETCS HAanboJiee OPTaHOCOXPAHSIIONINM, CHUXKAET PUCK
OCJIOKHEHMH, CBSI3aHHBIX C OIEPaTUBHBIM BMENIATETLCTBOM, CIIOCOOCTBYET
COXpaHEHMIO OBAPUATBHOTO pe3epBa U obecrneyrBaeT ObICTpOe Mocaeornepalm-
OHHOE BOCCTaHOBJICHUE.
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VIOK 616—071.3:(378:61)

CpaBHMUTENbHbIA AHANIN3 AHTPONOMETPHUUYECKHUX
nokasarenen CTyfeHTOB MEAULIMHCKOro
yHuBepcuteta (2010 u 2020 yuebHom ropy)

KopotkoBa CeBetnana bopucosHa

[OKTOP MEIMUMHCKMX HOYyK, 3aBenyioLumii kadenpoi Dusnueckoi KynbTypb
M MEAMUMHCKON peabunmutaumm BopoHexckoro rocyaapcTBeHHOro MeaMUMHCKOro
yHusepcuteta umenmn H. H. Bypgaerko

3enennna MapuHa TuxoHoBHa

AoueHT kadenpbl Du3nYeckos KynbTypbl M MEAULMHCKOH PeabunmTaLmm
BopoHresxckoro rocyaapctseHHoro megmumrHckoro yhusepcuteta umenn H. H. bypperko

KenbuHa Hatanbs BayecnasHa

accncteHt kapeapsl Pranueckosi KynbTypbl M MEBHLMHCKON peabunmTaLmm
Boponexckoro rocyaapcreerHoro meguupmHckoro yHmeepeuteta umenm H. H. Bypaerko

KopoTkoB Angpen bopucoBuy

accuctenT kagenpsi MNpodunaktiku BopoHeXckoro rocyaapcTBeHHOro MeaMUMHCKOro
yHusepentera umenm H. H. Bypperko

Annomauus: B cmamove npedcmaegnen anaau3z aHmponomempuueckKux nokasameneii cmyoen-
moe 2010 u 2020 20006 obyuenus. Bviseuiu odbwenpunamyr meHOeHUUr pocmogoil akce-
Aepayuu, a UMeHHO YCKOpeHUe MeMnoe Qu3uuecko20 U noa08oe0 paseumus no CPAGHEHUH)
¢ npedvidyuumu nokonerusmu. OOHapycuru usmeHeHue Yugp maccol meaa 8 CMopoHy
YV6eauueHus KaK pe3ynsmam CHUdCeHUs 08ueamenvHol akmusHocmu. AHanus nokasameneil
KUucmeegoi OUHAMOMemMPUY YKA3aA HA 3HAYUMENbHOE CHUMICEHUe SMUX noKasameneil 8 cpag-
Henuu co cmydenmamu 2010 eooa obyuenus, a 3mo 3Hauum, 4mo cnOCOOHOCMb NPOMUBO-
CMOosIMb Pa3guUaroweMycs ymomaeHur u obuwas gusuveckas pabomocnocooHOCms modice
UMEm OMPUYAmMensHy OUHAMUKY.

Abstract. The article presents the analysis of anthropometric indices of students of 2010 and
2020years of study. The authors have revealed a common trend of growth acceleration, namely
acceleration of physical and sexual development compared to previous generations. A change
in body mass figures towards increase as a result of decreased motor activity was found. The
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analysis of carpal dynamometry indexes indicated a significant decrease of these indexes in
comparison with the students of the 2010 year of study, which means that the ability to resist the
developing fatigue and general physical efficiency also have negative dynamics.

Karouegvie caosa: anmponomempu4ecKue nokasameau, pocmoeas akceanepauus, yeeaiu4enue
maccoel meaa, Kucmeeas 0uHaM0/wempuﬂ, YMeHblleHue deuzamenvHoll AKMUBHOCTNIL.

Keywords: anthropometric indicators, growth acceleration, increase in body weight, decrease
in physical activity, decrease in physical activity.

dusnyeckoe pa3BUTHE OpraHM3Ma IMOTUYMHSIETCS OMOJOTMYECKUMM 3aKOHAM
M OTpaXaeT OOIMe 3aKOHOMEPHOCTH POCTa W Pa3BUTHS, ITOSTOMY 3aBUCHUT OT
OOJIBILIOrO KOJHUYecTBa (DaKTOPOB M OTOOpaXkaeT HE TOJbKO HACJEACTBEHHYIO
MPeapacoNoXeHHOCTb, HO U BJAUSIHME Ha OpPraHM3M BCEX CPEIOBBIX (DaKTOPOB.
du3nyeckoe pa3BUTHE OCTACTCS OTHUM M3 BaKHEUINMX ITOKa3aTeNIei 3M0pOBhs
M BO3PAaCTHBIX HOPM COBEPILIEHCTBOBAHUSI, TTIO3TOMY IIpaBUIbHAS OLleHKA aHTPO-
MOMETPUYECKUX IT0Ka3aTeneil OydeT CIocOOCTBOBATh BOCIIUTAHUIO 3I0POBOrO
ITOKOJICHUS.

Ienplo paGoThl SBISIETCS CPABHUTENIBHBIM aHAIM3 aHTPOIOMETPUYCCKUX
MoKasarejeil CTyIeHTOB OIHOI BO3PACTHOM IPYIIIbl OOCIEAYEMBIX C MHTEP-
BajioM B 10 JeT.

Bbur npoBeseH aHanu3 mokazareieil (pu3nueckoro pa3BuUTus 569 cTyaeH-
TOB IOHOIIIECKOTO TTeproaa oHTtoreHe3a (20—22 roma), n3 Hux 413 — meByIeK
u 156 — 1oHomei. KonmuectBo obenenoBanubix B 2010 roay cocraBmio 295
CTyIeHTOB: IoHowmu — 77, aeBymiku — 218. B 2020 rony oodciegoBaHo 274 cTy-
JeHTa: IoHoIK — 79, aeByiiku — 195. B MaTepuasbl JaHHOIO MCCJIEIOBAHUS
OBLTH BKITIOUCHBI apXMBHBIEC JaHHBIC Kadeapsl (PU3MICCKON KYIBTYPHI U MEIH -
HMHCcKOoM peadbunuTtaiyu 3a 2010—2011 yyeOHbIN roa U pe3yabTaThl U3MEPEHU
ctyaeHToB 2020—2022 roga ooy4eHus.

COop aHTPOITOMETPUUYECKNX MOKa3aTeseii IMPOBOAIN C IOMOIIBIO CTaH-
JApPTHBIX U3MEPUTEIIbHBIX IPUOOPOB (BECHI, POCTOMED, CAHTUMETPOBAsI JICHTA,
JUHAMOMETP U OMOMMIIEJAHCMETP) B COOTBETCTBMM C METOAMYECKUMU PEKO-
MeHgauusIMu. Bce m3MepeHusT MpOU3BOAMIIN B TIEPBOI TTOJIOBUHE THS, HATO-
1aK, o0cJieayeMble ObLIM OETHI B JIETKYI0 onexay [1, c. 13]. OLeHuBaIuch cie-
JyIolYe T0Ka3aTe/Iu:
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Ta6nuua 1. Iloka3ateau aunbl Tena ctyaenTos BY3a no pesyabsraram pasHsix Jer

Ton
o0ce0BaHUS FOnoum Aesymu

g < g 5 2 | 3
== ERS =S =E) 2 52
a a T 3 N a 0 o o g I
5 \° = | o ® 5w = | o =
gV Sq 54 XY S ga
= — 3 = — 3

2010 4(5,5%) 68(88%) 5(6,5%) | 40(18%) | 171(78%) | 7(4%)

2020 4(5%) 45(57%) 30(38%) | 23(12%) | 128(66%) | 44(22%)

B pesynbraTe npoBeAEHHOIO aHaM3a MoKa3aTesIel pocTa ObIJIO YyCTaHOBJIE-
HO, 4TO Yy CTyIeHTOB, o0y4asmmxcs B 2010 yaeoHoM rony 88% roHowreit n 78%
JIeBYIIIEK MMeIN cpenare 3HaueHus. B 2020 rooy cpemamii poct coctaBmit 57%
foHolel 1 66% neByiiek. I1py 3ToM IToOKa3aTe/lb POCTa CTOS BBIIIE CPEIHErO
y cryaenToB 2010 roga o6ydyeHus obu1 y 6,5% toHouieit u 4% neByiiek. Y cTy-
neHtoB 2020 roma oOyueHMsT TToKa3aTeIb pocTa BEIIIE CpeAHEro cocTaBui 38%
foHo1ek u 22% neByiiek. JJaHHbBIA aHaJIU3 MOKA3bIBaeT OOILECIIPUHSITYIO TEH-
IEHIIUIO POCTOBOM aKceJepalldy, 9TO 110 JaHHBIM YYEHBIX COITYTCTBYET YIyd-
1IeHUE YPOBHS (DM3NYECKOTO CO3PEBAHUS MOJOAEXKMU.

I aHanM3a mokasaTelieil MacChl Tejla YesJoBeKa BaxkKHasl poJib IpHUHAaILIe-
KXKWT olleHKe mHaeKca Macchl Tena (MMT), mpemmoxenaoro Ketre. [3, c. 18].

Tab6nuia 2. ITokazatesm Manekca Macchbl Tesa crynenToB BY3a no pe3yisraram pasHbIX JieT

Ton
00ce10BaHHS fOnoum Hlesymiu
= =
—_ < X —~ < =
T s s < ) S =
5% |25a|255| g% |28a|lz84a
N A =TS 2 B2 = N = =IS SR
o S o X 2 s X S S g X E oo X
S A 597 7 9N S A 597 5 9
T o e g¥|le gy T o e gY¥ |l e gy
= g = ’S" = = 5 = g =
T T
2010 61(74%) | 11(14%) | 5(12%) 189(87%) 10(4%) 19(9%)
2020 48(61%) 3(3%) 28(36%) | 135(69%) | 29(15%) | 31(16%)
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Pacnpenenenue obciieayeMbIX CTyIEHTOB IO ITOJIy4YEHHBIM pe3yjibraTaM ObLIO
MPOBEIEHO Ha OCHOBE MeXAyHapoaHoi knaccudbukanuu UMT [1, c. 21].

ITonyyeHHbIE TaHHBIEC TMOKa3aJIu, YTO Y CTyIEeHTOB, obOyuaBiuxcs B 2010
yueOHOM rony 74% woHoueit u 87% neBylieK UMeJIM HOPMaIbHYIO Maccy Tela,
a B 2020 roay oOyueHMs1 HOpMaJibHble 3HAUEHUST MACChI TeJla yKe ObUIU BbISIB-
JieHbl y 61% roHomieit u 69% neByiiek. COOTBETCTBEHHO OTKJIOHEHMUS T10 BECO-
pocToBOMY IoKa3zateio cTyaeHToB 2010 roga 00y4yeHuUsI BbISIBJIEHBI Y 26 % 10HO-
weit u 13% nesyiek, a B 2020 yueGHOM roay y 39% toHouueit u 31% neByliex.

IIpoBeneHHbIe MCCIeIOBaHUS IOKa3aJM, YTO Cpeau oOcIedOoBaHHBIX 295
ctyzeHtoB 2010 roma o6ydenus mno pesyasratram UMT 26% ronHomeit u 13%
JEBYIIIEK MMM OTKJIOHEHMS ToKa3ateieil Macchl Tena. M3 HMX TToKa3aTellb
HUMTKI18,5 kr/M2, xapakTepu3yOIIMNicsI KaKk XpOHUYECcKas 3HepreThdyeckas
HEJ0CTaTOUHOCTbh, ObUT BhIsABNIEH y 14% toHomeit u 9% nesyiiek. [TokazaTennb
NUMT= 24,9 xr/M, yKa3bIBaIOIINiT Ha TIOBBIIICHHYIO MacCy Tejia WU OKUpeHUE,
ObL1 BbIsIBIEH y 12% 1oHowel u 4% neByliek. HecMoTpst Ha To, YTO OTKJIOHE-
HUSI MAacChl TeJIa U B CTOPOHY Ae(UIUTA U B CTOPOHY IOBBIILIEHUS, OIIPEAeIsi-
JINCH IPAKTHYECKH B PAaBHBIX JHOJISIX CPpeA 00CIeTIOBaHHBIX, TeHACPHEIN COCTaB
IPYIIIBI CTYACHTOB ¢ Ae(UIIMTOM MAacChl TeJla 1 TPYIIION ITOBBIIICHHONW MacChl
nMeln ompeneneHHble pasznmuusd. Cpenn 30 cTymeHTOB ¢ IeDUIIMTOM MacChl
TeJa IeBYIIKK cocTaBuin 63% (19), toHonm — 37% (11). [1oBbiieHHas Macca
TeJla U OXXKUpeHKe B 67% ciiydasix onpeAesisuIiCh Y IeBYIIEK, CPeIU IOHOIIEH —
B 33%. Takum o0pa3om, 1 JedULUT MACChI TeJIa U MOBBIIIEHHAs: Macca U OXK-
peHUE BEISBIISIINCH TIPAKTUYECKHU B 2 pa3a Jalie Cpeau IeBYIIeK.

ITo pesynsraram UMT obcnenoBanHbix 274 cryneHToB 2020 roga o0yyeHust
39% 1oHolueit u 31% neByllieK MMeIX OTKJIOHEHHUs MOoKa3aresieil Macchl Teja.
W3 umx mokazatenb MMT< 18,5 Kr/M2, XapaKTepH3yIOIIUIACST KaK XpOHIIECKas
SHEepreTHYecKasi HeIOCTaTOYHOCTbh, ObLT BhISIBIICH y 3% loHoIIeH u 15% neBy-
mek. [Tokazarens UMT> 24,9 xr/M, yKa3bIBalOIIN Ha TTOBBIIICHHYIO Maccy
Teja WIK OXUpPeHue, OblI BuIABIEH Y 36% 1oHoue u 16% nesyuiek. I1oBbI-
IIeHHasl Macca TeJla U oXupeHue B 16% ciyyasx onpenensyiuch y AeBYIIEK,
cpenu oHouein — B 36%.

JaHHBI aHAJIM3 MOKa3bIBaeT TCHACHIIMIO M3MEHEHUS IIM(p MacChl Tera
B CTOPOHY YBEJIUUYEHUSI, TPUUEM Y I0OHOILIEH B 3 pa3a (1o cpaBHEHUIO ¢ Ludpa-
mu 2010 roma oOydeHust), y meByIieK — B 4 pasa.
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Tabnuua 3. Cpeanue 3HaueHus CuiioBoro nHaekca crynentos BY3a
10 Pe3yabTaTaM Pa3HbIX JieT 00c1eJ0BAHUS

Ton o6caenoBanus o ;zzz;::::z;x Hopma Bbime Hopmbl | Huzke HOpMBbI
KOnomm
2010 77 56(72%) 18(23%) 3(5%)
2020 79 29(36%) 4(5%) 46(66%)
TIEBYIITKYI
2010 218 147(67%) 52(24%) 19(9%)
2020 195 39(20%) 31(16%) 125(64%)

[Tokazaren KUCTEBOI AMHAMOMETPUM, KaK IT0Ka3aTeJlb UCIIOb3YEeMBbIi [JIst
OIIEHKW MBIIIEYHON CUJIBI, CUJIOBOU BBIHOCIMBOCTH, OBUTM IpOaHaIu3UpOoBa-
HBI U3 pacuéThl CUIOBOIO MHIeKca 1o ¢opmyne: CuiioBoit nHAEKC = MHEIley-
Has cuiia Benyteit kuctu (kr) / Bec tema (kr)[1, c. 14], [2, c. 31].

[TpoBeneHHbIE WCCIENOBaHUS TOKA3aJId, YTO Cpenud 00CiIemnoBaHHBIX 295
ctyneHToB 2010 roga ooyueHust 72% 1oHolueid u 67 % neBylieK MM HOpMallb-
HbII ITOKa3aTeslb CUJIOBOro MHaekca. IlokasaTenb Bbillie HOpMbI umenu 23%
oHo1uei u 24% nesyiuek. Ilokaszareib HIXXKe HOPMbI OTMedasics y 5% 1oHoLIeR
u 9% neByiiek. AHanu3 IU(GPOBBIX JaHHBIX ITO3BOJISIET B TOM YHUCJIE OLICHUTD
cTeneHb (U3NYECKOrO Pa3BUTHUSL.

VY o6cnenoBanHbix 274 ctynenToB 2020 roga o0y4eHUs MoKa3aTeslb HOpMa
BbIsABIICH y 36% tonomieit u 20% neByiiek. ITokazaTesb Bbillie HOPMBL Y 5%
1oHo1tei u 16% aesyiiex. [Tokazatenb HUXe HOpMbI OTMeuacs y 66% 1oHolei
" 64% neByiek. AHAIN3 MOJyYEHHbBIX JaHHBIX CBUIETEIBCTBYET O JOCTOBEPHO
3HAYMMOM YXYILICHUM ITOKa3aTesl.

AHAIM3UPYs MPOJAEIaHHYIO0 PabOTy, MOXHO CIeJIaTh CIEAYIOLIUE BbIBOIbL:

1. AHTpomOMEeTpUUYECKHE TIOKA3aTeI POCTa CTOSI OTPAXKAIOT OOIIETTPUHSTYIO
TEHACHLIMIO POCTOBOI aKceJiepallii, a MMEHHO YCKOPEHUE TEMITOB (hU3rde-
CKOTO U ITOJIOBOTO PA3BUTHS 11O CPABHEHHUIO C ITPEIbLIYLIMMU IOKOJIEHUSIMMU.

2. CHMUXeHMe NBUTATEJIbHOM aKTMBHOCTH, OCOOEHHO B TEepHO TaHIEeMUH,
MpPUBEJIO K POCTY YKCJIa MOJIOABIX JIIOAEH ¢ M30BITOYHOII MacCOl Tesa, 4YTo
MOATBEPKIAIOT Pe3yJIbTaThl aHAIM3a MHAEKCA MAaCcChl TeJIa.
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3. PesynpraThl KMCTEBOM TMHAMOMETPHUHU, UCIIOIB3yeMble HAMM IJISI OLIEHKU
MBIIIEYHOM CUJIBI ¥ CHJIOBOI BEIHOCTUBOCTH, YKA3bIBAIOT Ha 3HAUYNTEIIEHOE
CHIXEHME 3THUX ToKa3arelsieil B cpaBHeHUM co cTtyaeHTamu 2010 roga o6-
YYeHUs, a 3TO 3HAYUT, YTO CITIOCOOHOCTH IIPOTUBOCTOSATH Pa3BUBAIOIIIEMYCS
YTOMJIEHUIO 1 0011as1 ¢pusnyeckas paboTocnocOOHOCTh TOXE UMEIOT OTPU-
LHaTeJIbHYIO TMHAMUKY.

4. CpaBHUTEIBHBIM aHAIW3 aHTPOIOMETPUIECKUX JAHHBIX CTYICHTOB pa3-
HBIX TOJOB OOYYEHUS HE TOJBKO MOTUEPKHYJI TEHACHIIMIO K YXYAIICHUIO
(hu3rIecKoro pa3BUTUS U 3M0POBbSI MOJIOABIX JIFOAEH, HO U ITOKa3aJl He00-
XOIMMOCTh TEPECMOTPa METOANYECKUX IMOIXOI0B K IPOBEICHUIO ITpaK-
THYECKUX 3aHATUA 10 (PU3NIeCKOMY BOCIIMTAHUIO, BHEAPCHUE HOBBIX
03I0POBUTEIbHBIX TEXHOJIOTUI, a TaKKe 00JIbllie BHUMAHUS YAEISITh Opra-
HU3aIM aKTUBHOTO I0CyTa U (POPMHPOBAHUIO 3MIOPOBOIT 00pa30BaTEIb-
HOW cpenpbl.
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VIK 61

MennKo-cbnsuquKue OCHOBbI HArpy3o0K
ans CcTygeHToOB MeAUKOB U MEAULIMHCKUX pGGOTHMKOB

Mamepgosa dmma PawagarosHa

cTyneHT [ocy[apcTBEHHOro yHMBEPCUTETA NPOCBELLEHUS

CkapepHoBa AnexkcaHgpa BnagumuposHa

cTyneHT [ocyaapcTBeHHOro yHMBEpPCUTETA NPOCBELLEHUS

Annomauusi: Ouenv pedKko MONCHO HALIMU CIMAMbIO 0 MOM, NoYemy MeouKam Heobxo0umo
3a6omumobcsi 0 cebe. B ocnosnom eéce cmamou 0 mom, nouemy nayueHmam HeodXooum
cnopm u 680006ue 300posbiii 00pasz xcuznu. Kax evt cmoxceme nozabomumovcs 0 nayu-
enme, ecau 3abviaiime o cebe? Boepems obpamumcs K épauy, npasuabHO NUMAMbCA,
3AHUMAMbCSE CHOPMOM U YOeAsimb 8PeMsi camuMm cebe npasuavHo, pasmepeno. Iloaobu
OaudCHe20 c80e20 Kak camoezo cebs. Imo ne npocmo hpasa, a 00uull CMbLCA Haule2o cyuje-
cmeoganus. Ymobvr Obimv MeOUKoMm, HYIHCHO ObiMb 6 nepayio ouepeds gviHocausvim! U ne
8AJICHO NPOCMOIL AU 8bl DOKMOP Y3K020 NPOPUAs 8 NOAUKAUHUKE Ulu Medcecmpa, Xupype,
aHecme3uonoe u m. n.

Abstract: It is very rare to find an article about why medics need to take care of themselves.
Mostly all the articles are about why patients need sports and healthy lifestyles in general. How
can you take care of your patient if you forget to take care of yourself? Go to doctor on time,
eat right, exercise and take time for yourself in a proper, measured way. Love your neighbor as
yourself. This is not just a phrase, but the general meaning of our existence. To be a medical
professional, you must first of all be enduring! And it does not matter whether you are a simple
doctor of narrow profile in a polyclinic or a nurse, surgeon, anesthesiologist, etc.

Karoueevie croea: cmyoenm-medux, gusuueckas Kyavmypa, guzueckuii mpyo, gpusuueckoe
6ocnumanue, Quuueckas N0020moeKa, cnopm, 300pogve, NAyUeHm.

Keywords: medical student, physical  education, physical labor, physical education, physi-
cal training, sports, health, patient.

Llenb nccnegosanua

MenunHcKas AesITeIbHOCTb U3BECTHA CBOEH CIIOXKHOCTBIO, OTBETCTBEHHO-
CTBIO M TPYIOeMKOCTBIO. OHa TpeOyeT O0IBII0 YMCTBEHHOM HArpy3KH, BBICO-
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KOI1 pab0TOCIIOCOOHOCTH Y 3HAYUTENIbHBIX YCUIIUIA, TTIO3TOMY HEOOXOAMMO YII0-
MSTHYTb ¥ BBIHOCJTUBOCTb.

KauecTBo paboThl Bpauya HaMpsIMyI0 3aBUCUT OT €ro (pu3ndeckoil u pyHK-
LIMOHAJIBHOM MOArOTOBJIEHHOCTH, a 300POBbE UIPAET BaKHYIO posib. Bpau moi-
JK€H OBITh KaK (PM3MIECKH, TaK 1 MOPAJILHO CHJIBHBIM, YTOOBI aKTUBHO JIECTBO-
BaTh B YCIOBUSIX KatacTpod 1 Kpusuca. UMEHHO O3TOMY CTYI€HTOB-MEIUKOB
HEo0X0AUMO (DU3UYECKU MOATOTOBUTD, IPUHMMAsI BO BHUMaHKE 0COOEHHOCTH
nx Oymymieit mpodeccun. Pu3ndecKoe BOCITUTAHUE TODKHO OBITh HAICIEHO
Ha pa3BUTHUE HE TOJIBKO NMPO(ECCUOHATBHO BaXHBIX (DM3NYECKUX KA4eCTB, HO
¥ IyXOBHOE pa3BUTHE CTyAeHTOB. OHM IOJKHBI OBITh TOTOBHI B3ATh Ha ceOs
OTBETCTBEHHOCTH 3a CBOIO CYILOY M 3a XXKM3Hb MHOTHX JIFONICH.

[1aBHO# 3amaveid CIeLMAIMCTOB MO (hU3MYSCKOMY BOCIIMTAHUIO SIBJISICTCS
00yJeHe CTYIeHTOB-MEINKOB MCIIOJIb30BaTh (DM3NIECKYIO KYJIBTYPY U CIIOPT
B Pa3IMYHBIX CHUTYallUSX IS ITOBBIIICHUS pPabOTOCIIOCOOHOCTH W CHSITUS
HEPBHOI'0 HAIpsiKeHUs. DTO TpedyeT YBEpeHHOCTU B cebe, CaMOAUCIIUTIIAHBI
M CIOCOOHOCTM IMPUHUMATh ObICTpbie pelueHus. Dusznueckue yrpaxKHEeHHUs
¥ KapAMOHATPy3K1 TIOMOTAIOT IIPEOI0JIETh CTPaX U TPEBOTY, CITOCOOCTBYIOT pac-
CJ1abJICHUIO U YMUPOTBOPEHMUIO.

Ecnu y Bac mioxoe HacCTpOEHME MJIM MBIC/IM He JAIOT ITOKOS ITOCJIE TSKEI0TOo
ITHS, TIOCBSITUTE HEMHOTO BPEMEHU CITOPTY.

CnopTuBHAas Harpy3ka oMOXeT He TOJIbKO MoAAepKaTh (pUu3ndeckyio ¢pop-
My, HO U IOBJIMSATh Ha HACTpoeHMe U dHepruio. OHa CIOCOOCTBYET JIydlleMy
MOCTYIIJICHWIO KMCJIOPOAA B TKaHU, a 3HAYUT, YIIy4dlllaeT CaMOYYBCTBUE U TOOAB-
JISIeT CHUIL.

PerynspHble TPEeHUMPOBKM YJIY4YILalOT CAMOYYBCTBME M CTUMYJIMPYIOT Ha
JOCTIDKEHME HOBBIX pe3yJbTaToB. JItonu, 3aHMMaloecs CliopToM, 00J1a1aioT
JIYUIIIMM 300POBbEM, BBIHOCIMBOCTBIO U paboToCcriocoOHOCThIO. M Bce ot Ka-
YeCTBA OYE€Hb BaXKHBI JUIS Bpayeil, 0COOEHHO [JIsi XUPYPIrOB, KOTOPbIE POBOIST
IUTUTETbHEIC oTiepalny Ha Horax. du3myeckas MOATOTOBKA JTOJDKHA COOTBET-
CTBOBAaTh TPEOOBAHUSIM KOHKPETHOM PO ECCUU.

TepaneBTHUYeCKUE CIIELIMATBHOCTA OTHOCSITCS K YMCTBEHHOMY TpYAY, B TO
BpeMsI KaK XMPYPTUYeCKUEe CICIHATBHOCTU SBJISIOTCS CMeIIaHHON (opmoit
Tpyna. Bo BpeMst Ipoao/KUTeIbHBIX OIlepalivii COYeTal0TCs 3JIeMEHThI KakK (u-
3M4ECKOro, TaK U YMCTBEHHOTro Tpynaa. Pa3meieHue 3TUX CrieLMalbHOCTEN Ha
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OCHOBE MPEIIIOYTUTEILHOTO IIPOSBICHUS TPyIa 00JierdaeT N3y4eHne TMHAMM--
KH pabOTOCITOCOOHOCTH CHEIINAIMCTOB B TeUeHNE pabodero JHS U BBISIBJICHUE
MPUYUH TPOU3BOICTBEHHOIO YTOMJICHUS. DTO, B CBOIO OUYepe/lb, YYUTHIBACTCS
TIPY TOI00PE CPEACTB (PU3NUECKOI KYIBTYPHI M CIIOPTA.

YcnoBus Tpyna BKIIOYAIOT B ¢e0s IPOIOJLKUTEIBHOCTh pab0veTo BpeMEHM,
HAaIpSKEHHOCTh TpyHa, KOM(MOPTHOCTh ITPON3BOICTBEHHOM Cpelbl M HAIMIKe
npodecCUOHANIbHBIX BPEIHOCTEH. YaydllleHUWe YCJIOBUM Tpyda OCYIISCTBIISI-
€TCS 0 IBYM OCHOBHBIM HAIIpaBJICHMSIM: ITyTEM YCTpaHECHUs HEOIaroIpusIT-
HBIX BPeIHBIX (haKTOPOB BHEIITHE CPeIbl U ITyTeM ITPOBEACHUS MEPOITPUSITHIA,
KOTOpbIE TTO3BOJISIIOT 3alUTUTh PaOOTHMKA OT MX BJIMSIHUSI WIM YMEHBIIUTh
CTETICHb UX BO3ICCTBUA.

HeiicTBeHHBIC MEPBI ISl YIIYUIICHUST peXXruMa Tpyda M OTObIXa BKIIIOYAIOT
B ceOs: TTpaBWILHYIO OPTaHM3ALNI0 BHYTPUCMEHHOTO OTABIXa C MCITOJIH30Ba-
HUEM ITaCCUBHOI'O M aKTUBHOIO OTAbIXa, BKJIIOYAsl MPOU3BOACTBEHHYIO THM-
HACTUKY; pallOHAJIbHOE IIJIAaHMPOBaHWE pabouyeil CMEHBI, YACIsIs BpeMs He
TOJIBKO y4uebe, HO U cebe, TaKre KaK IPOTYJIKHU, TTOCEIIeHNEe My3eeB, BCTpe-
91 ¢ JIPY3bSIMU; W TIPUMEHEHNE CPEICTB (PU3MICCKOM KYJIBETYPHI B CBOOOI-
HOE BpeMmsl.

BoiBOp

JIro6as 13 pu3N4YecKnX MOAroTOBOK HEOOX0aMMa IJIS BceX Med pAOOTHUKOB.
CIriopT — 3T0 3I0pOBbE, CUJIa, SHEPTHUS, BBIHOCIMBOCTD, 3aKaJIEHHOCTD, CIEP-
SKAaHHOCTb B JIFOOBIX HEKOHTPOJIMPYEMBIX CUTYaIUsIX, TPE3BOCTh YMa 1 6OIPOCTh
tena. Kaxmomy Menuky HeoOXoaMMo npuydaThbes K 3abote o cede. YToObl oHU
MOTJIM TAKTUYHO, YBEPEHHO U ¢ IIOHNMAaeM K MAlMEHTY YTO-JIM00 peKOMEHIO-
BaTh. [ToTOMY UTO TeOpUs M MPAKTHKA 3TO IBE Pa3HEIC BEIIN.

MbI Kak CTyIeHTbI- MEIUKHM MpPU3bIBaeM Bac 3aHMMaTbcs criopTom! DTO
OITHA 13 OCHOBHBIX BEIIleil KOTOpHBIe HeoOXomuMbl Bpady. [Ipexe Bcero HyXXHO
He 3a0BIBaTh, YTO MBI JIFOIH, KOTOPBIE TOXE YCTAIOT, OOJICIOT, IEPEXUBAIOT, 1 IO
MUMO Mpodeccur UMEIOT CBOIO XK13Hb, B KOTOPOI He Majio cTpecca. Bam Oyner
JIETKO II0 XM3HM U B paboTe, IMOKa BBl 3aKaISIETECh U 3aHMMAETECh CIIOPTOM.
beperute ce0s, TI0OUTE U yBaXailTe CBOE BPEMSI.
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VK 61

BnusiHne nutanms Ha pusmnyeckyio
paboTocnocobHOCTb CTyAEHTOB

Typuubin Poman AnekcaHgpoBuy

cTynenT dakynerera MpuknagHow nHopmaTmkm
Ky6aHckoro rocyaapcraerHoro arpapHoro yHnsepcuteta mmenn M. T. Tpybunmna

®eporosa lanuHa BukropoBHa

cTyaeHT akynsteta [NpuknagHos MHpopmaTHkm
Ky6aHckoro rocyaapcraerHoro arpapHoro yHnsepcuteta mmenn M. T. Tpybunmna

Annomauus: B dannoii cmamoee paccmampusaemcs: 8AUSIHUE PA3MUYHBIX ACNEKMO8 nUma-
HUsl Ha Qu3u4eckyio pabomocnocobHocmb cmyo0eHmog. Amop aHaiu3upyem pesynomamaol
HeCKOAbKUX UCCAe008AHULL, NOCBAUCHHBIX IMOLL meMe, U NPUXooum K 6v1800y, 4mo cOaraH-
cuposannoe numanue, 60eamoe beakamu, yeaepooamu, BUMAMUHAMU U MUHEPALaMU, uepa-
em KAr4esyio potb 8 N000epHCanuu Qu3u1ecKkoi aKmueHOCMU U YAYHUeHUU CROPIMUBHBIX
pesyavmamos cnmydenmog. Ocoboe HuManue yoeasemes 8aiCHOCMU nompebaenuss docma-
MOUHO20 KOAUHeCmEa 600bl U KOHMPOIO 34 KAAOPUIHOCMbIO payuoHa. B cmamve makoce
00CYHCOAIOMCSL BO3MOJICHbIE HE2AMUBHbIE NOCACOCMEUs. HENPABUALHO20 NUMAHUSA 045 u3U-
ueckoll (hopmvl cmy0eHmo8 U npeoaazaomes peKomMeHOAyul no CoCMaeAeHU) ONMUMANb-
HO20 PAUUOHA 05 YAYHIEHUS UX DUUUECKOLl pabomOCnocoOHOCMU.

Abstract: This article examines the impact of various aspects of nutrition on the physical perfor-
mance of students. The author analyzes the results of several studies on this topic and concludes
that a balanced diet rich in proteins, carbohydrates, vitamins and minerals plays a key role in
maintaining physical activity and improving athletic performance of students. The importance
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of consuming adequate water and controlling the caloric content of the diet is emphasized.
The article also discusses the possible negative effects of poor nutrition on students’ physical
fitness and offers recommendations on how to design an optimal diet to improve their physical
performance.

Karouesvle caosa: usuyeckas pabomocnocodHocms, numauue, 00a, payuoH RUMAHUS,
cmyoeHmol.

Keywords: physical performance, nutrition, water, diet, students.

BBepeHme

B coBpeMeHHOM MUpe CTYIEHTHI CTAJIKMBAIOTCS ¢ MHOXECTBOM ITpOOJIEM,
CBSI3aHHBIX C Y4e00ii, TOCYroM U, KOHEYHO Xe, (PM3UYeCKOl aKTHMBHOCTbIO.
Bosnbliiasg 4acTh MX BpEeMEHM IIOCBsIIlleHA IMOJIYYEHUIO 3HAHUI U Pa3BUTUIO
npodeCCHOHATLHBIX HABBIKOB, YTO MOXKET HETaTUBHO CKa3aThcs Ha UX (PpU3M-
yeckoii ¢popMe u paborocrnocooHocTU. OgHAKO, MPaBUIbHOE MUTAHUE MOXET
CTaTh KJII0OYEBHIM (haKTOPOM B MOAAEPKAHUM U YIydlIeHUM (pu3rudecKkoit pabo-
TOCITOCOOHOCTH CTYIEHTOB.

B maHHOI1 cTaThe MBI PACCMOTPUM BJIMSIHUE Pa3IMYHbIX ACIIEKTOB IIUTAHUS,
TaKUX KaK MOTpedieHre OEIKOB, YIIeBOA0OB, BATAMWHOB, MUHEPAJIOB U BOJBI,
Ha (U3NYECKYI0 PabOTOCIIOCOOHOCTh CTYACHTOB, a TaKXe IMpOaHaIU3NpyeM
pe3yJIbTaThl UCCIEIOBAHUI Ha 3Ty TeMy. MBI TaKxKe 0OCYIMM BO3MOXHbIE HETa-
THUBHbBIE MOC/IEACTBUS HEMPABWIBHOIO MUTAHUS U MPEIIOXKUM PEKOMEHIALIMI
10 COCTABJIEHUIO ONITUMAJIBHOTO pallMOHa TSI CTYACHTOB C LIEJIbIO YITyUIIeHUS
nX pu3nuecKoit GopMbl U1 padOTOCIIOCOOHOCTH B LIEJIOM.

MeTOAbI M pe3ynbTaTtbl UccrieqoBaHus

Brin mpoBeneH onpoc yuanmxcs 3 kypea ¢akynsrera [Ipukinagnas Uuadop-
martuka. B onpoce yyacrBoBaiio 10 uenosek. I1o pesyiabraram orpoca, 60% yya-
IIUXCSl UCIBITBIBAIM MPOOJEMBI B paOOTOCIIOCOOHOCTU, Y OCTAlIbHBIX Kajlo0
HE BO3HMKAaJIO. BBISICHUIIOCH, 4TO 4 4eloBeKa, He MCIBITHIBAIOIMINX MIPOOIeM
¢ pabOTOCTIOCOOHOCTBIO €XEIHEBHO CIIEIST 32 CBOMM IMUTaHUEM, 2 UMEHHO 3a
KOJMYECTBOM ITOTpeOJeHUsT KaJopuid, a TakXke 3a KOJMYECTBOM MOTpeodisie-
MO BOJIBI.
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Onucanue s3xkcnepumeHTa

Cpenu OIpoOIIEeHHBIX TPOBeaeTCs IKCIepUMeHT. CTyIeHThl HAYHYT CJICINUTD
3a CBOMM ITUTaHUEM, KaXKIOMY OYIeT IIPEeIIoXKeHO OMMH 13 IIECTH BUIOB ITNATA-
HUsI, KOTOPOTO HYKHO TIPUACPKUBATHCS OTHY HEHCITIO.

Llenb sxcnepumenTta

V3HaTh, UBMEHUTCS JIM COCTOSIHME pabOTOCIIOCOOHOCTH Y CTYIEHTOB C XKalo-
0amu, a TaK:Ke YIY4IIUTCS JIM pabOTOCIIOCOOHOCTD Y JTItofei 0e3 JIMIITHUX XKaJ100.

BHAbI NMATAHNUA M UX NoJNb3a

CbaancupoBaHHOE TMTaHWE: STOT BUI MUTAHUS TIpEAIToiaraeT paBHOE
KOJIMYECTBO OEJIKOB, XMPOB U YIJIEBOAOB B palioHe. OHO IoMoraeT Mmojaep-
KMBaTh 300POBBIN BeC, yAyUIIaeT paboTy UMMYHHOM CUCTEMBI I CHIKAET PUCK
Pa3BUTHSI XPOHWYECKUX 3aboyieBaHmil. [Ipy cocTaBleHUM TMTaHUS HYXKHO
YUMTHIBATh (PU3UUECKME XapaKTePUCTUKU, Kak roBopul A..MenbHukos «ITpu
3TOM HEOOXOOVWMO YYUTHIBATh (PU3NUECKHE XapaKTePUCTUKH (TEIOCIOXECHUE,
pocT, Bec, CITOPTUBHYIO TTOATOTOBKY), BUJ CITOPTa (PallMOH TSIKEI0aTieTa Cy-
ILIECTBEHHO OTJIMYAeTCsl OT pallMOHa JIerKoaTieTa), YpoBeHb (hU3MUECKMX Ha-
Tpy30K (IIPOIOJKUTEIBHOCTD, YaCTOTa, MHTEHCUBHOCTD HAarpy3oK)» [1, c2].

BenkoBoe muTaHue: 610K UTPaeT BaXKHYIO POJIb B BOCCTAHOBJICHUM U POCTE
MBIIIILI, TO3TOMY €ro MoTpebJIeHnEe 0COOEHHO BaXKHO /IS CTYACHTOB, 3aHUMalO-
muXcs GU3NIECKUMH YIIpakHeHUSIMH. MIcToOUHMKaMM 6eJIKa MOTYT OBITh MSICO,
pbI0a, siila, MOJIOUYHBIE TPOAYKTHI U 600OBbIE.

VYrieBogHoe MUTaHKE: YIJeBOIbI 00E€CIIEUNBAIOT OPraHU3M dHeprueil, Heoo-
XOIUMOM Ij11 (M3NIEeCKOM aKTMBHOCTH. MIX MCTOYHUKAMHU MOTYT OBITH 36pHO-
BBI€ TIPOAYKTHI, OBOIIN, (PPYKTHI M MOJIOUHBIE IIPOAYKTHI.

BurtamMuHu3MpoBaHHOE MUTAaHKE: BUTAMUHBI UTPAIOT BaXKHYIO POJIb B OOMEHe
BEIIECTB U TTOIIEPKaHUN 3M0pOBbsl. OHM MOTYT MOCTYIATh B OPTaHU3M C TTHIICH
WJIA ¢ BATAMUHHBIMU J00aBKaMu. Kak roopui A..MeabHUKOB U JIp. «YnoTped-
JIEHVE TIOJIE3HBIX ITPOAYKTOB, COAepKAIIMX HEOOXOMMMbIE BATAMUHBI U MUHEPAJIbI,
MOXET YIIy4IIIATh KOHIICHTPALWIO, TTAMATh 1 KOHTHUTHUBHBIC (PYHKIMM» 2, c2].
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MuHepaabHOe TIMTaHWe: MUHEPaJIbl, TaKne KaK Kajabluii, ¢hocdop u mar-
HUIA, HCOOXOOUMBI IIJIST 3M0POBBSI KOCTEH, MBI M HEPBHOU cUcTeMbl. OHU
cofepKaTcs B MOJIOUHBIX MMPOAYKTaX, prlOe, Msice, OBOIIaxX U (hpyKTax.

BomHoe muTaHMe: Boma SIBISIETCS BaXKHBIM KOMIIOHEHTOM OpraHW3Ma M He-
obxomuMa IjisT moaAep:KaHus TuapaTanni. OHa ITOMOTaeT MepPeHOCUTh ITUTa-
TeJIbHbIE BEllIeCTBA K KJIeTKaM 1 BBIBOAUTH IIPOIYKTHI OOMEHA BEIIECTB.

Ob6c¢cy>xpeHne pe3ynbTaTtoB U BbIBOADI

B pesynbrate mpunsano 10 yenoBek. Beuto mpemioxkeHo BeIOpaTh OOMH U3
1IeCTH BUIOB NMUTaHUs. YeTbIpe YesloBeKa, He MCHBIThIBAIOIIMX XKajlo0 Ha pa-
00TOCIIOCOOHOCTD, BHIOpAIM cOalaHCUpPOBAaHHOE MUTaHUE. Pe3ynbTaThl 2KcIie-
pPUMEHTA TTOKA3bIBAIOT YIyJIIeHe HACTPOSHMSI, TTOBBIIICHUS YPOBHS SHEPTHUH,
a TaKXKe yJTyylieHre KayecTBa cHa. Kak mokasa sKcnepuMeHT, coaTaHCUPOBaH-
HOE IUTaHUe TTIOMOTaeT AaXke TeM, Y KOTro HeT IpobJieM ¢ paboTOCIIOCOOHOCTHIO.

Ocrasimmecs BeiOpanu benkoBoe muraHune. B xome aKcrepruMeHTa BBISICHH-
JIOCh, YTO CTYHAEHThI, aKTUBHO 3aHMMaAIOLLIUECs CIIOPTOM, HYXXAAIOTCSI B BOCCTa-
HOBJICHUU 1 POCTE MBI, JlaHHBII BUI MUTAHUS UAEATbHO IMOAXOAUT MO TaHHYIO
KaTeropuio Joneii. PaboTocrmocoOHOCTh YIyJIIMIach, SHEPTUU CTAIO OOJIBIIIE.
CTyneHTBhI, KOTOpble aKTHUBHO HE 3aHMMAlOTCSl CITIOPTOM, BbICKA3aJIMCh 00 YJIyu-
IIEHUM BEIHOCJIMBOCTH, CHYDKEHMS YYBCTBO T'0JIONA, a TAKXKE B YBEIMUEHUU CUITBI.

DKCNEepUMEHT U30aBUII OT XKayobd B pabOTOCIIOCOOHOCTH, a TaKXKe, B 3aBU-
CUMOCTHU OT BIOPAaHHOTO BUA MUTAHUSI, BBISIBUIOCH YBEJIMUEHUE YPOBHSI SHEP-
TUU, YIy4YllIeHUEe BBIHOCIUBOCTU U CUIBI.

HeraTuBHble nocnepncTeusa HeNpPAaBuUJIbHOro NUTAHuUA

HenpaBwibHoe NHUTaHME MOXKET IMPUBECTH K Pa3JIMYHBIM HEraTHBHBIM
TOCITEACTBUASIM IUTSI 3MOPOBBS, BKITIOUAsT YBEIMUCHNE PHCKA Pa3BUTHS XPOHU-
YeCKUX 3a00JIeBaHMI, TaKMX KaK CepAeYHO-COCYIUCThbIe 3a00IeBaHusI, AUadeT
u oxupenue. KpoMme Toro, HermpaBUIbHOE MUTAHME MOXKET MPUBECTH K CHM-
KEHUIO (PM3NIECKON aKTUBHOCTH, YCTAJIOCTH M CHIZKCHMIO YPOBHST SHEPIHU.
DTO MOXET TaKXKe HEraTUBHO CKa3aThCsl Ha IICUXUYECKOM 310POBbE, BhI3bIBAsI
IETIPEeCCUIO U TPEBOTY.
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[Mepeenanme sBIIETCS OMHOM M3 TJIABHBIX MPOOJIEM HEIIPABWIHLHOTO ITHTA-
Hug. Kak nucana E.b.OnbxoBckast «YenoBek crnmocodbeH MoHUMAaTh Bpel, IHIe-
BOI1 3aBUCUMOCTH, OJHAKO HE CIIOCOOEH CaMOCTOSITEIbHO IPEKPATUTh Iepeea-
HUe» |3, ¢1094]. I n3deraHus pooJieM ¢ TMTaHUSIM HeOOXOIMMO TTPaBIIILHO
COCTaBJISITh PallMOH, UHAWBUAYAJIBHO IJISI KaXIOTO YeJIoBeKa.

PexomeHAaLMM No cOCTABNIEHUIO PALMOHA

st cocTaBlieHMsI ONTUMAJIbHOTO pallMOHAa MUTAaHUS HEOOXOAMMO YYUThI-
BaTh MHAMBUAYaJbHbIE MOTPEOHOCTU KAXIOrO YeIOBEKa, BKJIIOYAs BO3PACT,
T10J1, ypOBEHb (DM3NIECKOM aKTUBHOCTH U COCTOSTHUE 3MI0POBbsi. OIMHAKO CyIIe-
CTBYIOT OOIIIME€ PEKOMEHIALIMU, KOTOPbIE MOTYT IIOMOYb COCTaBUTh COaIaHCHU-
POBaHHBII U MUTATEIbHBIA PALIMOH.

Bo-niepBbix, HeoOXoOMMO coOJIIOAATh OajaHC MeXAy OeaKaMu, XXUpamu,
YIJIEBOAAMU M IMMIIEBBIMU BOJOKHaMu. COaJlaHCUPOBAHHBIN PALIMOH JOJIKEH
BKJII0YATh OKOJIO 15—25% 6enkoB, 25—35% xupoB U 45—65% yrieBomoB OT
00111e1l KATOPUITHOCTH.

Bo-BTOpBIX, IUTAaHKUE JOJIKHO OBITH PA3HOOOPA3HBIM 1 BKJIIOYATh IIPOLYKThI
M3 pa3HbIX MUIIEBBIX IPYIIN, TAKUX KaK OBOILIU, (DPYKTbI, 3ePHOBbIE IIPOAYKTHI,
MOJIOYHEIE ITPOAYKTHI, MSICO, PEIOAa M OPEX.

B-TtpeTbux, HEOOXOOAMMO CJECAUTH 3a MOTPeOJICHUEM KaJopuili U KOH-
TPOJMPOBaTh CBO# Bec. Ecim BBl XOTHUTE MOXYAETh, TO HEOOXOAUMO CO30aTh
Ie(UIINT KaJOPUii, YMEHBIINB KOJIMIECTBO MOTPEOIICMBIX KAJIOPHUIA M YBe-
JUYUB (U3NYECKYI0 aKTUBHOCTb. EciM Xe BBl XOTHUTe HaOpaTh Maccy, TO
HEOOXOAMMO YBEIMYUTh KAJTOPMUHOCTb PAallMOHA M 3aHUMATHCS CHJIOBBIMU
TPEeHUPOBKAMMU.

Hakonel, HEOOXOAUMO CIEAUTh 3a KAUeCTBOM MOTPEOISIEMBIX MPOIYKTOB
U u3beraTh ynorpebiaeHus moiaypadbpukaros, dact-dyga U APyrux BpeaHbBIX
TIPOOYKTOB.
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Msyquue BNMNUAHUA O6pd3d JdKM3HM CTyAeHTOB
MmeagnLIMHCKOro BY3a Ha BO3HUMKHOBEHME aKHe
N AKHe ﬂOAO6HbIX nopa)Kel-mii KOXXM
Xanpynnun dmunb leHHapbeBuY

crygenT JleyebHoro akynsreta Mkesckoii rocyaapcTBeHHOMN MEAULMHCKON aKOReMMM

BbopmoTtoBa Hatanba AmutpueBHa
ctynenTka JleyebHoro pakynsteta
MxeBCKOM roCyAapCTBEHHON MEAMLMHCKON aKOReMUM
TonmauéB [leHnc AHaTONbEBUY
npogeccop kadenpr ObLYECTBEHHOrO 30POBbS M 3APABOOXPAHEHUS

M>xeBcKok rocyfapCTBEHHON MEAMUMHCKON OKOREMMM

Annomauus: B dannoii cmamoee oceeujaemcs meopemuteckue u npaKmu4eckKue acnexmol
6030eiicmeus 06pasza xucusHu cmyodenmos meduyunckoeo BY3a na eosnuxHosenue akhe
u aKkHe nodoGHbIX nopacenull koxcu. boia nposeden anaius gpaxmopos, cnocobcmsyrousux
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MEIMLIMHA U 3IPABOOXPAHEHUE

B03HUKHOBeHUI akHe. B pezysvmame Obin cdeaan 6b1600 ymo HepeuleHHOU npodaemoli cmy-
dernmog meduyunckux BY306 seisemcsa neymenue cnpagasmocs co cmpeccom U HecOarancu-
POBAHHbLI PAUUOHA NUMAHUSL.

Abstract: This article highlights theoretical and practical aspects of the impact of lifestyle of
medical university students on the occurrence of acne and acne-like skin lesions. The factors
contributing to the occurrence of acne were analyzed. As a result, it was concluded that the
unsolved problem of medical students is the inability to cope with stress and unbalanced diet.

Karoueevie caosa: cmy@eHmbt, AdKHe, nopasiCeHus Koscu, cmpecc, numaHue.

Keywords: students, acne, skin lesions, stress, nutrition.

AKHe — 3TO MYJbTU(AKTOpUATIbHBIN JepMaTo3, B MaTOreHe3¢ KOTOPOro 00Jib-
LIYIO POJIb UIPAIOT FEHETUUYECKU OOYCIOBIEHHAsI TUIIEPAHIPOreHUsI U TeHETH -
YeCKH ACTePMUHUPOBAHHBIN TUIT CEKPEIINN CAJTBEHBIX JKEIe3.

BoigensitoT yeTbipe OCHOBHBIX 3BeHa MaToreHe3a akHe: YBeJMYeHHUe Ipo-
OYKIIMY KOXHOTO cayia; M30BITOYHBIN (hOJUIMKYISIPHBINA THUIIepKepaTo3; Paz-
MHoxeHue Propionibacterium acnes (P. Acnes); Bocrianenue[1—3].

AkTyanbHocTb

B cBs13u ¢ TeM 4TO akHe SIBJISIeTCS MYJIbTU(hAKTOPUATbHBIM 3a007eBaHUEM,
TaK KaK 3aBUCHT OT (DAaKTOPOB BHEIITHEM CPElbl, PeXXMMa M XapaKTepa IMUTaHus,
a TaKKe pexkrMa CHa M O0JIPCTBOBAHMS, CTYACHTHI CTAHOBSITCS OMHOM U3 CAMBIX
YSI3BUMBIX TPYIIII JUIs1 JaHHOTO 3a00JeBaHuUs, B CBSI3U C TEM YTO B MX 0Opase
KM3HU UMEIOTCS HapyIIeHHWSI OMHOTO MM HECKOJIBKUX W3 BHIIEIICPEUNCICH-
HbIX (pakTOpOB.[4,5].

COOTBETCTBEHHO M3Yy4Ye€HHE Pa3BUTHUSI BO3HUKHOBEHUSI aKHE y CTYICHTOB
MenuimHCKIX BY30B akTyanbHO, TaK KaK B CTYICHYECKOM Cpele Jalle BCero
BCTpEYaeTCs:

1. PaccrpoiicTBa nuileBOro nmoBeAcHUs

2. Hapymenue pexnma cHa 1 601pCTBOBaHUS

3. XpOHWYECKUI ICUXO3MOIIMOHAIBHEIN CTPecC

4. VYnorpebjeHue B MUILY MIPOIYKTOB HU3KOrO KayecTBa

5. Hexsatka (puHaHCOB Ha MPUOOPETEHUE CPEACTB YX0Ja 3a KOXKeit
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LUenb

IIpoananu3upoBaTh BAUsIHUE 00pa3a XU3HU CTYIEHTOB MeauLUMHCKuX BY -
30B Ha BO3HMKHOBEHME aKHE 1 aKHE ITOJA00HbBIX IMTOPaXkKeHU I KOXU.

3apaumn

1. WsyyeHue auTepaTypHBIX ICTOUYHUKOB I10 TEME aKHE.

2. TlpoBeaeHue ompoca cpeny CTyIeHTOB MeauiimHcKoro BY3a BospacTHoi
rpymnmbl oT 17 1o 25 5eT ¢ Lenblo M3ydyeHUs B3aMMOCBSI3M o0pa3a XXU3HU
¥ BO3HUKHOBEHUS aKHE.

3. AHaiu3 JaHHBIX OMpoca.
®opmMupoBaHNe BEIBOIOB O B3aUMOCBS3M 00pa3a XXM3HU CTYICHTOB MEIH-
nuHcKoro BY3a v BOBHMKHOBEHUS aKHE.

MGTepMGﬂbI n metToabl

C 10 BBISIBICHUST B3aMMOCBSI3U MEXX1Y 00pa3oM KU3HU CTYIEHTOB U MO-
SIBJICHUEM aKHe ObUT MIPOBEACH OIPOC MO CTeIMaIbHO pa3paboTaHHON aHKeTe
cpemu 70 4ea0BeK, cpear KOTOPHIX OBLIN MPEACTABUTENIN KaK KEHCKOTO, TaK
M MYKCKOTO moJa, CTyaeHThI (17—25 ner).

Pe3yn bTATbI M1 BbiBOAbI

TenpepHsblii cocTaB ObLI IIpeacTaBieH 87,1% xeHuH 1 12,9% MyX4uH.

CornacHo omnpocy 78,59% cTyneHTOB OTMETWIM HaJlu4KMe akKHe Ha MX JIUIIE,
Ipydy WIKA CIMHE, MBI 3TO CBSI3bIBAEM C aKTyaJbHOCTbIO JAHHOM MPOOJIEMbI
Cpenu CTyIEHTOB.

Cpenu onpoieHHbIX 70,0% ObUIM B BO3pAaCTHOM AMara3oHe oT 22 10 25 JieT,
a 30,0% B mnanasone ot 17 o 21 roga, 4TO MCKJIIOYAET OCTATOYHBIE JEMCTBUS
nybepTaTHOIO mepuoaa.

M3 cTymeHTOB Y KOTOPBIX MMEETCS aKHe, Y 58,6% KOJIMYeCTBEHHO OTMEUaeT
ot 1 mo 5 akue, y 20,1% menee 10, a'y 20,0% Gosee 10. M3 yero ciemyeT BbIBOI,
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H{EHLHHB] My RUHHBI

Juarpamma 1. Ion

%78.59

Ja Het

Huarpamma 2. Ectb in Ha Bamem Jimie, rpyad Wik CIMHE aKHE
(BocnaJmTe IbHbIE MIOPAKEHUS KOXKH)?
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17-21 22-25

[Juarpamma 3. Bo3pact

1-5 Menee 10 bonee 10

,HnarpaMMa 4. KoauyecTBeHHAS OLIEHKA aKHE HA JIMne, rpyid 1 CmnuHe
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ot 3 go 4 vacos ot 5 po & vacos ot 7 no B uacos

Juarpamma 5. CpeaHeyacoBoii COH

YTO TeMa aKHe CPe CTYIEHTOB UMeeT BBICOKYIO 3HAYMMOCTh, TaK Kak y 40,1%
CTY/ICHTOB, UMEIOIIMX aKHe, UX 060J1ee IATH.

CpenHevyacoBolt coH y 64,2% cTyneHTOB cocTtaBiseT 5—6 4acoB, y 32,8%
7—8 vacoB, y 3,0% 3—4 Jaca. DTy mokKaszaTeau He UCKIIIOYAIOT CHIDKEHHUE Cpei-
HEYaCcoOBOTO CHA Yy CTYACHTOB U3 (haKTOPOB, CIIOCOOCTBYIOIIMI BO3HMKHOBE-
HUIO aKHe.

Y 51,4% cryneHTOB B cpeAHeM 3 mpuéMa MUILU B IeHb, ¥ 31,4% 2 npuema
MUILIY B IeHb, Y 14,3% 4—5 npuemos nunin, y 2,9% 1 npuem nuiy 3a ieHb. Konn-
YECTBO IIPUEMOB IHUIIIU SIBISIETCSI BaXHBIM (DAKTOPOM, TaK KaK OT 3TOI0 3aBUCUT
CHCTeMHBII KacKaJl TyMOPaJIbHBIX peaKIuii OpraHu3Ma, CBSI3aHHBIX C YCBOEHUEM
HYTPUEHTOB, IOJy4aeMbIX ¢ muiieil. [10CKOIbKY IOYTH IIOJIOBMHA CTYICHTOB
yrnoTtpe0JisieT ULy MeHee 3 pa3 B IeHb, 3TO Ae/1aeT UX YSI3BUMOM IPYIIIIO.

¥ 80,0% cTymeHTOB BpeMEHHOM MPOMEXKYTOK MEXIy MprueMaMu TUIIU CO-
craBysieT 6osee 3 yacoB, y 14,3% 3 vaca, y 5,7% meHee 3 yacoB. Mexy KOJIM-
YECTBOM IIPUEMOB MUIIM U BPEMEHHBIMU IIPOMEXYTKAMU MEXIYy HUMHU €CTh
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L4

1 2 3 4-5

Juarpamma 6. KoimyecTBo NprueMoB MHININ B CYTKH

Menee 3 dacon 3 waca Bonee 3 vacon

Huarpamma 7. BpemeHHO# POMEKYTOK MEKIY pHEeMAMH MHIIH

3362 na-journal.ru



MEIMLIMHA U 3IPABOOXPAHEHUE

| [}
fa

Huarpamma 8. CoalaHCHPOBAHHOCTD MUTAHUSA

npsiMasi B3aUMOCBSI3b, B CBSI3U C 3TUM BBIBOJbI U3 IPEIbIAYIIETO ITyHKTA MO~
TBEPXKIAIOT 3T PE3YJILTAThL.

IIpeoGnanaroiiee 00abIIMHCTBO, 70,0% CTyIEHTOB CYMTAIOT CBOE IMUTAHME
He cbanmancupoBaHHbIM, a 30,0% cOamaHcupoBaHHbIM. KadecTBO IUTaHMS
BJIMSIET Ha BO3HUKHOBEHUE aKHE, TaK KaK KOXa IOMUMO GapbepHO (YHKLIMI
BBITIONTHSIET (DYHKIIUIO BbimeneHusl. B cBs3u ¢ tem, uro 70,0% cTyneHTOB CUH-
TaeT CBOE MUTaHME He cOAIaHCUPOBAHHBIM, 3TO CKa3bIBA€TCSI HA YaCTOTY BO3-
HUKHOBEHMS Y HUX aKHE.

OKoJI0 MONOBUHBI, 44,5% CTYIEHTOB yNOTPeOsIOT “dacTdyn” 1 BBINCUKY
4—6 pa3 B Mecsil, 41,3 2—4 pasa B Henenmo, 7,1% ynoTpe0sioT KaxXIblid 1eHb
U CTOJIbKO Xe He YIoTpeOistioT. JlaHHbIe MoKa3aTe/ i yKa3blBaloT Ha HecOalaH-
CHPOBAaHHOCTb MUTAHUS Y CTYIEHTOB.

IIpeoGnanaroiiee GOMBIUIMHCTBO, 75,7% CTyIeHTOB pacroJjaralor (GuHaH-
caMM K MPUOOPETEHMIO CPEeICTB yxoda 3a Koxeid, 24,3% CTyaeHTOB He pac-
rmojaraloT uMu. JJaHHBII TToKa3aTesb TSDKEJIO0 OLEHUTh OTIEJIBHO OT KauyecTBa
MOKYITaeMBIX CPEACTB U MX ITOA00pa, COOTBETCTBEHHO MBI HE MOXKEM CIe/IaTh
JIOCTOBEPHBIX BbIBOZOB.
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Hampbin gess Or 2 po 4 pa3 B Hepge... Ot 4 go & pa3 B Hege... He ynoTpetnae

Juarpamma 9. Yacrora ynorpedsenus “dactdyna” u BoIIeYKn

&) |
fa

Het

Huarpamma 10. @unaHcoBasi 00ecneYeHHOCTh
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Pepxo C yMepeHHOR Nepiofy Yacro

JuarpamMma 11. YacToTa nCHX03MOLUMOHAJIBHOIO CTPEcca

Kaxmprit Bropoii 54,3% cTyoeHT UCITBITHIBAET ICMX0-3MOIIMOHATBHBIHA CTpecC
C YMepEeHHOM MepUOANIHOCTHIO, 37,1% cTyneHTOB yacTo, 8,6% CTYIeHTOB PENKO.

Hcxons w3 JaHHBIX TTOKa3aTeNlell IICUXO3MOLMOHAIBHBIN CTPECC UCIIBITHI-
BalOT C YMEPEHHOM MePUOIUYHOCTBIO U YaCTO OOJIbIIIast YaCTh CTYJAEHTOB, 3TO
JeJIaeT CTPECC OCHOBHBIM (PAKTOPOM B 00pa3se XU3HU CTYIEHTOB MEIUIIMHCKO-
ro BY3a, BeI3bIBaoleM akHe.

IIpoaHanM3upoBaB pe3yabTaThl OMPOCA MBI COEIATN BBIBOM, YTO M3 IIECTH
BBIOpPaHHBIX HAMHU (DaKTOPOB YYaCTBYIOIIMX B BO3HMKHOBEHHWM aKHE W aKHE
ITOTOGHBIX MOPAXEHUN KOXH, OOJIBINYI0 3HAYMMOCTD MUMEIOT IICUXO03MOIIMO-
HaJbHBIN cTpecc U cObalaHCUPOBaHHOCTh TuTaHus. K cpeqHe 3HaYMMBIM hak-
TOpaM OTHOCSITCSI CPEIHEYACOBOI COH, KOJMYECTBO MPUEMOB IMUIIKA 32 IeHb
1 BpEMEHHbIE TIPOMEXYTKU MeX Iy HUMU. K akTopaM TsKeIo MoaIaomMcst
OIICHKE MOXHO OTHECTH BO3pacT M pacrojioxeHrue GUMHaHCAaMU K TpruoGpeTe-
HMIO yXOza 3a Koxeii. JIlaHHBbIEe OIpoca IMOKa3aaM, YTO BCE €lle HepeIeHHOI
MIPOOGJIEMOI CTYIEHTOB METULIMHCKUX BY30B CTOMT HeyMeHME CIIPaBIIATLCS CO
CTPECCOM M HecOalaHCMPOBAHHBIN pallOHa ITUTAHWUS, Ha YTO B OYIyIIEM MOX-
HO 00paTUTh 60JIbIlIE BHUMAHMUS.
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Mpobnema ocreoxoHApoO3a cpeAmn CTyAEHTOB
4 Kypca MeguLIMHCKOro By3d

KomapoBa AnuHa HukonaeBHa

CTyReHT MXeBCKOH roCyRapCTBEHHON MEBMUMHCKONH aKOZEMMM

Tpedpunosa AnéHa AnekceeBHa

CTyReHT MKeBCKOH roCy[apCTBEHHON MEAUUMHCKON OKOREMMM

TonmaueB [leHnc AHaTonbeBUY
[IOKTOP MeAMUMHCKMX HAyK, npodeccop, AoLeHT kadeapsl ObLyecTeeHHOro 340poBbs

U 30PABOOXPAHEHUA Wxesckos I'OC}/AOPCTBGHHOI;; Me,qMLLMHCKOﬁ akagemmn

Almomamm: B cmamoe U3y4eHovl 60NpPOCHL, CEA3AHHbBlE C npoﬁﬂemoﬁ 603HUKHOBEHUS 0Cmeo-
XOH()pOBd cpeéu cmydeHmoe Hacenenus Poccuu, mak kak onu He mepArom ce0r0 aKkmydaib-
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MEIMLIMHA U 3IPABOOXPAHEHUE

Hocmb U3 20da 6 200. B céa3u c amum HeoOXo0uMo u3yHeHue cA0XUCUBUIETICS CUMYayuU no npo-
Oneme 603HUKHOBEHUSI OCMeOXOHApo3a 8 YOomypmckoil pecnybauke Ha npumepe CMyoeHmog
4 Kypca aeuebnoeo gaxysomema Hocesckoii locydapcmeennoii Meduyurnckoii Axademuu.
IIposeden anonummbiii onpoc no asmopckoii ankeme (Google @opmwi) cpedu cma deéadya-
mu 0syx cmyoenmos Huceeckoii lTocydapcmeennoii Meduyunckoii Akademuu, odbpabomka
U aHAAU3 NOAYHEHHbIX Pe3yAbmamos npoeedet ¢ ucnoav3osaruem npoepammot Microsoft Of-
fice Excel. Bozpacm pecnondenmoe cocmasua om 17 do 24 aem.

Abstract: The article studies the issues related to the problem of the occurrence of osteochon-
drosis among students of the Russian population, as they do not lose their relevance from year
to year. In this connection it is necessary to study the current situation on the problem of os-
teochondrosis occurrence in the Udmurt Republic on the example of 4th year students of the
medical faculty of the Izhevsk State Medical Academy. An anonymous survey on the author’s
questionnaire (Google Forms) among one hundred twenty-two students of the Izhevsk State
Medical Academy was conducted, processing and analysis of the results was carried out using
Microsoft Office Excel. The age of the respondents ranged from 17 to 24 years old.

Karoueevie caoea: naepyska, cmydenm, 0cmeoxoHopo3, 00pa3 jcusHu, 0601b.

Keywords: strain, student, osteochondrosis, lifestyle, pain.

AkTyanbHocTb

Bonpocsl, cBsi3aHHBIE ¢ MTPOoOJEeMOl BOBHUKHOBEHMSI OCTEOXOHIpPO3a Cpe-
U CTYICHTOB, HE TEPSIOT CBOIO aKTyaJIbHOCTh U3 rojma B roi. B Hale Bpems,
MAaJIOTIOABIKHBIN 00pa3 XXM3HU CTAHOBUTCS COBEPIICHHO OOBIYHBIM SIBIICHU-
€M MPAaKTUYECKU JTHIOOOr0 COBPEMEHHOIO YeJOBEKa. YXKe CO IIKOJbl Y MHOTHUX
MOJAPOCTKOB BBIBISIETCS HM3Kasl ABUraTejbHas aKTMBHOCTb, a B CTyIeHYe-
CKME TOIbl OYKBaJIBHO JTI00asT aKTUBHOCTD 3aMEHSCTCSI CUASTINM BBITIOJTHEHUEM
padoTbl. OnHAKO, MUMEHHO HEI0CTaTOK MUHUMAJIbHON HAarpy3kKyu Ha OpraHu3M
YyeJIoBeKa M OTCYTCTBUE (DU3MYECKUX YIPaXHEHUI MPUBOIAIT K XPOHUYECKOM
YCTaJIOCTH, MCTOIICHUIO OpTaHM3Ma, a TaKKe TOSIBIICHUIO YKe B CTYICHUYCCKIE
TOJIbI TAKOTO PaCTIPOCTPAHEHHOTO B HAIIIW AHU 3a00JIeBaHUSI KaK OCTEOXOHAPO3.

OcTeoxoHIpo3 — 3TOo 3a00jieBaHe, IIPU KOTOPOM ITPOUCXOAUT IMOpaxkKeHUe,
3aTBEpACBAaHME XPSIIEH MEXITO3BOHOUYHBIX OUCKOB, a IMO3Xe WM MHBIX OTICIOB
MO3BOHOYHMKA. UMEHHO 3aTBepAeBIINI AUCK MPUHOCUT AUCKOMMOPT u OoJe-
BbI€ OILIYILEHHUS, MOCKOJIbKY OKa3bIBaeT NaBJieHHWE Ha HEPBHBbIE OKOHYAHUSI.
MHorue coBpeMeHHbIE CTYAEHThI YK€ Ha TIEPBOM Kypce UMEIOT MepBbie MpU-
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3HAKM OCTEOXOHIPO3a, KOTOPhIe MOXKHO OBLIO ObI M30eKaTh O1arogapsi BHITTON-
HEHMWIO OMPeNeIEHHOTO KoMIUIeKca GU3NIECKUX YITPAKHEHUHA.

IMockonbKy cOBpeMEHHBIE CTYACHTBI MPUIEPXKUBAIOTCS MOAOOHOI0 Majo-
TIOABMXXHOTO 00pa3a XW3HU, TO, HAXOHSCh NaXe B OOBIYHOM, Ka3aJoCh OBI,
0e300MIHON cuIsueil mo3e, BCIO OCHOBHYIO Harpy3ky 6epyT Ha ce0sl MBILIIIIbI
1Ien U TyJoBuIla. B TakoM citydae, Bcsl Harpyska, KOTopasi MU3Ha4yajibHO OblLia
Ha MBIIIIAX IV W TYJIOBUINA, C OOJBIIEH TSKECTHIO TIEPEXOAUT HA HAIll To-
3BOHOYHUK. [TpoMCXOAUT NCTOHUYEHUE MEXITO3BOHOUYHBIX JUCKOB, YTO U MPU-
BOAUT K BOSHUKHOBEHUIO MIEPBBIX CUMIITOMOB OCTEOXOHIPO3a.

Uenb

AHam3 mpobeMbl BOSHUKHOBEHUSI OCTCOXOHAPO3a Cpear CTYICHTOB Jie-
yebHoro (akynsrera MxxeBckoii [ocynapcTBeHHONM MeaulIMHCKON AKaaeMuN.

MeTognl

ITpoBeneH aHOHUMHBIN OIpoc 1o aBTopcKkoi aHkeTe (Google ®opMbl) cpe-
I CTa ABAAIaTH ABYX CTyAeHTOB MxkeBcKoii [ocymapcTBeHHON MenTummmHCKO
AkagemMun, o0paboTKa M aHaJKU3 MOJYYEHHBIX pe3yJbTaTOB MPOBEAEH C UC-
noyb3oBaHueM rporpaMmbl Microsoft Office Excel, ¢popMynupoBaHue BbIBOIOB
¥ IIPAKTUIECKOTO 3HAUCHMS UCCIICTOBAHMSI.

PesynbTatbl

B aHkeTHpoBaHUM MPUHSUTK yyacTue 122 cTtyneHTa odyvaromuecs Ha 4 Kyp-
ce, u3 Kotopbix 70,5% nesyiiex u 29,5% mononsix moaeii Mxxesckoit Tocynap-
CTBEeHHOI MenuunHcKoi AkageMun, oT 17 1o 24 ner.

ITo aHKeTMPOBaHWIO, MBI BBISICHWIM, YTO OOJIBIIMHCTBO CTYIEHTOB ITPO-
BOJIUT CBOOOIHOE BpeMsI B CUASTUYEM MOJOXEHUU. (puc. 1).

ITpoBenst, COIMOIOTUYECKUI OTIPOC, MBI BRISICHIJIM, YTO OCHOBHOE KOJIMIE-
CTBO CTYI€HTOB 3aHMMalOTCsI ciopToM 1—3 pasa B Henesto (puc. 2).

PesynbraThl cpein OMpoIIeHHbBIX MOKA3bIBAIOT, YTO OOJBIIMHCTBO CTYIEH-
TOB (59,50%) He UMEIOT U3OLITOUHOTO Beca (puc. 3).
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M nocewato CNOPTUBHbIE CEeKLUMKM
5 CMOTPIO TeNeBu3op, paGOTa 3d KOMNbIOTEPOM, HTEHWE KHMT

B gauHsle paboTel, NPOryaKu

PucyHok 1. 3aHsATHE CTYIEHTOB B CBOOOHOE BpeMs

M EKegHeBHO M 1-3 pasa B Hegenw
W 1-5 paz B mecay, B He 3aHMmMaloCk CnopTom
7,38%

PucyHok 2. KoanyecTBo 3aHSATHIA CIOPTOM Y CTYIEHTOB
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Hla ®EHer ® BQTpYAHﬂIOCb OTBETUTL

Pucynoxk 3. KonnmdecTBo CTy1eHTOB HMEIOIME H30bITOUHBII BeC

Hla M®EHer W 33Tp\[,ﬂ,HHPOCb OTBETHUTL

3,28%

Pucynok 4. KonmnmdecTBo CTy1eHTOB HMEOIME OCTEOXOHIPO3
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ITo aHKeTMPOBAaHUIO, BBISICHUIOCH, YTO OOJIBIIMHCTBY CTYaeHTOB (75,41%)
He ObLI MOCTaBJIEH JUarHO03 OCTEOXOHAPO3 (puc. 4).

PesysbraThl cpeay aHKETUPYEMBIX TT0KA3bIBAIOT, YTO OOJIBIIMHCTBO CTYAEH-
TOB IOJIy4alOT PErYJISPHYI0 HArpy3Ky Ha IO3BOHOYHMK B OZHOM IIOJIOXEHUU
(37,70%) n BeayT ManonoaBIKHBINA 06pa3 xu3uu (27,05%) (puc. 5).

PesysbraThl cpeu OMpOIeHHBIX [TOKA3bIBAIOT, YTO Y OOJIBIIMHCTBA CTYAEH-
T0B (36,89%) 0CcTEOXOHAPO3 ObLT IMarHOCTUPOBaH MeHee 1 roga Hazan (puc. 6).

Ilo aHKeTUPOBAHMIO, BBISICHMIOCH, YTO 46,72% CTYIEHTOB PEAKO MYy4aloT
6omu, 36,07% He ucnbIThIBAIOT 00J€eil, 14,75% Mydaror yacTtele 6oau, 2,46%
TOCTOSTHHBIE (pHC. 7).

IIpoBenst, COLMOIOTMYECKUI OMPOC, BBISICHMIOCH, 4To 50,00% cTyneHTOB
He omyiaioT 606, 30,33% wmydator 00aM caaboil MHTEeHCUBHOCTH, 15,57%
cpenHeil UHTeHCUBHOCTU U 4,10% MydaloT 04eHb MHTEHCUBHBIE 6011 (puc. 8).

PesysbraThl Cpeau OMPOIIEHHBIX IIOKA3BIBAIOT, YTO Y 32,79% CTYIEHTOB HET
6oaeit, y 37,70% 6onb maurcsa 1—1,5 4., 19,67% 601b anurcsa 4 4. 1 O0JIbIIIe,
9,84% 2—4 4. (puc. 9).

B Tpaembl NO2BOHOUHKKA

B ManononBu#HbIA0BPa3 MHU3HU

B PerynapHan Harpysxa no3soHOUHUKA B OL4HOM NONOHEHUK
B OcreoxoHApo3y BAU3KUX POACTBEHHUKOB

W 3aTpYAHAIOCL OTBCTHTL

H Her

7,38% 10,66%
/,38%

9,84%
27,05%

37,70%

PucyHok 5. PacnpoctpaneHHOCTb aKTOPOB CpPe CTYAEHTOB CIOCOOCTBYIONINE
Pa3BHTHIO OCTEOXOHIPO3a
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B MeHbwe 1 roga WOt 1-5 net W OT5-10 ner

B OT10um bonewe M 3aTpy 4HAIOCE OTBETUTE

PucyHok 6. Kak 1aBHO cTyJAeHTaM ObLT NOCTABJIEH AMATHO3 — OCTEOXOHAPO3

W MNocroaHHo MHYacto MWPegko M He ucnbiTbiBalo

2,46%

Pucynox 7. YactoTa 0osieii B CliiHE y CTY/IEHTOB
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B OyeHb MHTeHCUBHbIE Bonu B boAKM cNaboid MHTEHCUBHOCTH

W bonu cpegHen nHTeHcueHocT M He owywaro bonen

4,10%

Pucynox 8. IHTeHCHBHOCTH 00JIeii B CIIMHE Y CTY/IEHTOB

H1l-1,54 E2-44 w44 ubonbwe MHerboneit

Pucynok 9. IIpomo/KuTeIbHOCTH 00JIeii B CIIHHE Y CTY/IEHTOB
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IpoBenst, COMONIOTUIECKUI ONPOC, BBIICHWIOCH, 4To Yy 45,08% cTyneH-
TOB 00JIM NOSBJISIIOTCS TOC/IE JUIMTEIBLHOM BRIHYKIEHHO 103b1, 18,85% mocite
MepeHoca v IMOAHATUS TskecTeid, 17,21% 1nocne niuTelibHoM Xoab0b! (puc. 10).

PesysbraThl cpeay aHKETUPYEMbIX MOKA3bIBAIOT, YTO AJIsI OOJIEer4eHust co-
crostHust 40,98% CTyIeHTOB nmeialoT TMMHACTUKY, 34,43% orpaHW4YuBaeTCs
CMeHOI1 TostoxkeHus Tena, 13,93% xonat Ha Maccax, 10,66% ucnob3yeT Meam-
KaMeHTO3HOe JieueHue (puc. 11).

IMo aHKeTMPOBaHWIO, MBI BBISICHWIM, YTO OOJIBINIMHCTBO CTYIEHTOB ITIPO-
BOAUT CBOOOMIHOE BPEMsI B CUASIYEM IIOJOXEHUU M 3aHUMAIOTCSI CllopToM 1—3
paza B Heaemo. boibimHCTBO cTyneHToB (59,50%) He MMEIT M30BLITOYHOTO
Beca U 'y OCHOBHOTO KonvuecTBa (75,41%) He ObLI ITOCTAaBJICH AMAarHO3 OCTEO-
XOHIpo3. Takke BBISICHWIOCH, YTO B OBITY OOJIBIIMHCTBO CTYACHTOB MOJYYaiOT
PeryJsipHyI0 Harpy3Ky Ha IO3BOHOYHUK B 0gHOM TosioxeHuu (37,70%) u Benyt
MaJIONOABIKHBIN 00pa3 xu3Hu (27,05%), a 0cTeOXOHAPO3 ObUT AMATHOCTUPO-
BaH y 36,89% MeHee 1 roga Ha3zan. biaromapst aHKeTMPOBAaHUIO, BBISICHUIIOCD,
4yT0 63,93% cryneHTOB My4aroT Gonu (46,72% cryneHToB penkue, 14,75% uva-
cThie 60711, 2,46% noctosiHHEIE), 36,07 % He UCIBITHIBAIOT OOJIEIA.

M [lepeHocu nogHATHE TAMKecTeld M [anTenbHanA BbIHYKASHHaA No3a
m AnnTtenvHan xoguba M Peskue NOBOPOTLI TYIOBMLE

B 3aTpyAHACE OTEETUTL

Pucynox 10. IIpoBonupyiomue hakTopsi 001€ii B ClIHE
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B [enato rMMHaCTURY M X0y Ha Macca

] Me,u,n KameHTo3HOoe nedeHue M CMmeHa NonoxeHHA Tena

Pucynox 11. MeTonpl 00pb0bI CTYIEHTOB C 00JSAMH B CIMHE

Bruto BeisicHeHO, uTo 30,33% MyualoT 6011 ¢1aboii MHTEeHCUBHOCTH, 15,57 %
cpenHeil nHTeHCUBHOCTU U 4,10% MyualoT o4eHb MHTEHCUBHbIE 60JIM, C IIPO-
JIOJKUTEJIbHOCTBIO y 00JbIIMHCTBA 1—1,54. BBISICHMIOCH, UTO Y OOJIBIIMHCTBA
CTYICHTOB 0OJIM MOSIBJISIIOTCS MOC/E IIMTEIbHOM BBIHYXXKICHHOM O3Bl M LIS
obserdyeHust coctossHust 40,98% cTyIeHTOB enaloT TMMHACTUKY, 34,43% orpa-
HUYUBAETCS CMEHOM TTos10KeHMs Tena, 13,93% xomuTh Ha Maccax, 10,66% uc-
MOJIb3YeT MEAUKAMEHTO3HOE JICUCHUE.

BoiBOp

TakuM 06Gpa3oM, OCHOBHBIMU IMPUYMHAMU OCTEOXOHIPO3a CTYAEHTOB SIB-
JISIIOTCS: OOJIbIIOK 00beM yueOHOI pabdOThl, MaJOIOABUXKHbBIN 00pa3 XXU3HU,
peaKoe 3aHsATHE CIIOPTOM, IIPOBEIeHME OOJIbIIOr0 BPEMEHU B CUISIYEM I10JIO-
KeHUM(COIMAaIbHbIe CEeTH, OHJIAH-UTPHEI). M3 TIpoBeeHHOTO MCCIemOBaHUS
MOXHO CHIeJIaTh BBIBOJA, YTO MHOTHE CTYICHTHI CTPAmaroT OCTCOXOHIPO30M.
Bosblias 4yacTh CTyIEHTOB HE YAEJSIOT JODKHOTO BHUMAHUSI CBOEMY 3I10PO-
BbIO M Y MHOTUX €CTh KJINHNYECKUE MPU3HAKUA OCTEOXOHAPO3a, HO 3TOT JUArHO3
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He TIOCTaBJIeH, TaK KaKk He ObLIO oOpalieHusi B 0oabHUILY. YacTo y CTYIEeHTOB
00JI1 TOSIBJISIIOTCS MOC/E JJIUTEIbHON BBIHYKIEHHOU O3Bl U T 00JIeTYeHUS
COCTOSIHUSI CTYACHTBI I€1al0T TMMHACTUKY, CMEHSIIOT TTOJIOXKEHUS Tea, XOAST

Ha Maccax, UCTIOJb3YIOT MEANKAMEHTO3HOE JIEUEHNE, UTO CBUIETEIHCTBYET 00

OCBEJOMJIEHHOCTU CTYACHTOB O MPOGWIAKTUYECKUX MEPOIPUSITUIX MPOTUB

OCTEOXOH/IP03a, HO OHU UCIOJIb3YIOTCS TOIBKO B KPUTUUECKUX CUTYALIUSIX.

[To pesynbratam nccnenoBaHUSI CYUTAEM aKTYyaTbHBIM MPEIJIOXKUTH CTIOCO-

OBl MPOMPUIAKTUKA OCTEOXOHAPO3a:

* He neperpyxarb MO3BOHOYHUK, HE CO3/1aBaTh YCIOBUIA, CIIOCOOCTBYIOIIMX
TTOBBILIIEHUIO JABJIEHUST B MEXITO3BOHKOBBIX IMCKAX:

* OrPaHWYUTH BEPTUKAJIbHbIC HATPY3KU;

* HeEJIeJaTh Pe3KUX IBUXKEHU I, 0COOEHHO TOBOPOTOB TYJIOBUIIIA TPY HAKJIOHE;

* un30erath MafgeHUN U MPBIKKOB C OOJBIION BBICOTHI, TPaBM U yIIUOOB MO-
3BOHOYHUKA;

* Yallle MEHSTh MOJIOXKEHUE TeNa;

* JepXartb CIIMHY POBHO;

* CTapaThCs COXPAHATh €CTECTBEHHBIE (DM3NOJOTMYEeCKUE U3TUOBI TTO3BOHOY-
HUKa: B TOJIOXEHUHU JIEXKa, HAarpy3Ka Ha MO3BOHOYHUK MUHUMATIbHA, HO
TTOCTEJh TOJKHA OBITh MOJTYXKECTKOM (3KeJIaTeIbHO CIaTh Ha CTUTOIITHOM Op-
TOIEANYECKOM MaTpace U OpTOIEeINYECKON MOAYIIKE); B TIOJOXEHUU CUAS
CTIIMHY NIepXKaTh POBHO 32 CUET MBIIIIL WX MPUKUMAs ee K CIIMHKE CTysa
WY Kpecha (CUIEHbE TOJKHO OBITh JOCTATOYHO XXECTKUM, & CTMHKA UMETh
W3rub B paiioHE MOSICHUILIBI), TOJOBY JEpXKaTh MPSIMO; B MOJOXEHUU CTOS
Yallle MEHSTh HOTY, Ha KOTOPYIO OMMpPAeTech; BCTaBaTh C MOCTENU WU CO
CTYyJIa, a TAKKE JIOKUTHCS U CAAUTHCSI, CIIEAYET MPU MTOMOIIIY PyK HE HaTpsi-
rast U He cruoasi CrivHy;

* Tmepeln (pu3nMUecKoll Harpy3Koil BBIMUTh BOIbI U TOMACCUPOBATh CIIUHY, 3TO
Pa3TOHUT KPOBb, YCKOPUT OOMEHHbBIE MIPOLIECCHI U TTO3BOJIUT MEXKITO3BOHKO-
BBIM JMCKaM BIIUTATh TOCTATOYHOE KOJIWYECTBO BJIary;

* He MOJHMMATh U HE NepXKaThb TSKEJbIe MPEIMEThl Ha BBITSIHYTBIX PYKax, IJIst
TIOHSTHS TIPEAMETA IPUCECTh HA KOPTOUYKM, a 3aTEM BCTaBAMTE BMECTE C HUM,
TPU 3TOM MPEAMETHI JOIKHBI HAXOAUTHCS KaK MOXKHO OJIVIKE K TYJIOBUILLY;

* TIpU MEePEeHOCKE TSIKECTE! cTapaThCsi pABHOMEPHO PACIIPEESsITh HArpy3KYy,
€CJIM MPUXONUTCS HECTU MPEeaMET Mepen co0O, epXKaTh ero KaK MOXHO
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Onumxe K Tenly, U, mepeaaBasl €ro, He BbITSTMBAWTE PyKW BIEPEN, a Takxke
WICITOJTB3YITE TSI TIEPEHOCKU TSIXKEeCTel TeJIeXXKU, CYMKU WA YEMOAaHbI Ha
KOJIECUKAaX, PIOK3aKU;

MpPU BHITTOJHEHUM TSXKEN0N paboThl, CBI3aHHON C MOIbEMOM, MEPEaABUKE-
HUEM 1 TIEPEHOCKOM TSKECTEel XeJlaTeJIbHO UCTOJb30BaTh IIIMPOKUI TTOSIC
WU CTIeUMaIbHBII KOPCET;

He clieayeT MoTHUMAaTh rpy3 6ojee 10 KT

MPU BBITTOJTHEHUH KaKOW-TM00 pabOThl HY>KHO CTapaThCs, KAK MOXHO MEHb-
11I€ HAKJIOHATbCS U HAaXOAUTHCSI B COTHYTOM COCTOSIHUM W MEPUOIUYECKU
pasrpyXaTh IT03BOHOYHMK (BHC Ha TIepeKIaanHe, ITOTATUBAHKE C TIOTBEMOM
DPYK, OTIBIX JIeXKa);

HOCUTD YAO0HYI0 00YBb, XKEHIIIMHAM CJIEeIyeT OTPAHUYUTh XOXIEHUE B 00Y-
BY Ha BBICOKOM KaOJykKe.
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VK 615.331

MepcneKTBbI UCMONBb3OBAHUS NPOAUIrMO3UHA
Serratia marcescens B kayecTse
dapmaueBTHyeckoro npenapara

Haymenko ExkarepuHa AHaTonbeBHa

BeAyLMH HAY HbIA COTPYAHMK MHCcTUTYTA cf)yH,qameHTaanoﬁ MeauLmHbl M buonormm
Kasatckoro (Mprsomxckoro) denepansHoro yHmusepcutera

lypbsHoB UsaH AmutpueBuy

CTAPLMI HOYYHBI COTPYAHMK MHCTUTYTO PyHRAMEHTANBHOMN MeaMUMHBI M bronorm
Kasarckoro (Mpusonxckoro) peaepansHoro yHusepcuteta

Annomauus: Ilpooueuo3un, KpacHwlii nuemeHnm, blpadamvléaemMblii HEKOMOPbIMU OaKme-
pusMU, makumu Kax Serratia marcescens, vbi3bleaem unmepec y ucciedogameneii 6 o6aacmu
dapmayesmuku u3-3a e2o MH02000eWarec0 NOMEHYUANA 8 PA3AUMHBIX MEePANesMU4ecKUX
npumeHenusx. B psoe uccredosanuii 6bi1 npodemoHcmpuposar nomeHyuas npooueUo3UHa
Kak aumumukpo6ro2o npenapama. C pocmom ycmouvueocmu Kk aHmMuOUOmMuKam npoou-
2UO3UH S18NEMCS MHOL000eWarowum peueruem 0 60pb0bl ¢ YCMOUMUBLIMU WIMAMMAMU
U nosvlieHUs sghghexmusnocmu cyuecmsyroujeii mepanuu anmubuomuxamu. Hccredosa-
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HUSL NOKA3aAU, YO IMOM NPUPOOHbLIL hueMeHm o6aadaem nPomuBoPaKo8siMuU CE0LCMEamu,
nodaeass pocm u npoaugepayuro pakoswvix kaemok. Ipooueuozun nposeasem ceoe npomu-
60pakoeoe delicmaue, UHOYUUPYS ANONMO3 8 PAKOBbIX KAEMKAX, He HAHOCS 3HAYUMENbHbIX
noepecoeHuil 300poevim Kaemxkam. B dannom ob63ope mbl paccmompum 803MOAICHOCMU NPO-
O0UCUO3UHA U e20 NepCneKmusbl KaK UeHH020 UHCIMPYMeHma é gapmayesmuuecKux uccaedo-
BAHUSAX U PA3PAOOMKAX.

Abstract: Prodigiosin, a red pigment produced by certain bacteria such as Serratia marcescens,
is of interest to pharmaceutical researchers because of its promising potential in various ther-
apeutic applications. Several studies have demonstrated the potential of prodigiosin as an an-
timicrobial agent. With the rise of antibiotic resistance, prodigiosin is a promising solution to
combat resistant strains and enhance the efficacy of existing antibiotic therapies. Studies have
shown that this natural pigment has anti-cancer properties by inhibiting the growth and pro-
liferation of cancer cells. Prodigiosin exhibits its anti-cancer effects by inducing apoptosis in
cancer cells without causing significant damage to healthy cells. In this review, the capabilities
of prodigiosin and its prospects as a valuable tool in pharmaceutical research and development
are discussed.

Karoueevie caosa: npooueuozur, aHmumMukpoOHAs AKMUBHOCMb, NPOMUBOPAKOB0e Oeli-
cmeue, AaHMUBUPYCHbLI aceHm, 00CMAasKa NeKapcme.

Keywords: prodigiosin, antimicrobial activity, anticancer effect, antiviral agent, drug delivery.

BeepeHue

BropuuHbie MeTab0IUTHI TPUOOB 1 OAKTEpUii JOCTATOYHO JABHO U3y4alOTCsI
B HaIlpaBJeHUM MOUCKa OE30IMaCHBIX U OMOCOBMECTUMBIX aJI-TEpHATUB XUMMU-
YeCKM CUHTE3UMpPOBaHHBIM IpernaparaMm. I[IurMeHTHl OGakTepuii, pazHooOpas-
HBIC U SIPKUE COCIMHEHMSI, BRIpabaThIBacMble MUKPOOPTaHU3MaMU, SIBIISIIOTCS
OJHUM M3 MHOTOOOEIIAIOIIUX KJIACCOB COeAMHEHUI C pa3IMYHBIMU (hapMaKo-
JIOTUYECKUMU cBoOMcTBaMU. JlaHHbBIE COENMHEHUS YK€ TAaBHO MPUBJIEKAIOT BHU -
MaHHe YIEHBIX C TOYKM 3PCHUS MX MOTCHIMAIBHOTO OMOMEIUIIMHCKOTO TIPH-
MEHEHMSI. DTU MUTMEHTHI, CUHTE3UpyeMble Pa3IMYHBIMU BUAAMU OaKTEepUIA,
00J1a7al0T YHUKAJIbHBIMU (DU3UOJIOTMYECKUMM CBOMCTBaAMU, KOTOPBIE ACIa0T
X MEPCIEeKTUBHBIMKA KaHIMIATAMU IS ITPOKOTO Kpyra obiacTeit mcciemo-
BaHUsI B OMOMeIULIMHE.

IIponuruosun (I1T) oTHOCAT K TpyrIe OMOAKTUBHBIX OKpaIlIEHHBIX MOJie-
Ky, 00pa3yrollIuxcs B pe3yabrate MUKpoOHoro metadbonusma. [T mpencrasisi-
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€T co00It KpaCHBII MUTMEHT, B OCHOBHOM MPOAYLIMPYEMbIi IITAMMaMH Serratia
marcescens 1 HEKOTOPbIMU NPYTUMU MUKPOOPTAaHU3MaMM, KOTOPBIA AEMOH-
CTPUPYET MHOTOOOCIIAIOIIYIO TTOTEHIIMAIbHYIO TepareBTUYECKYI0 aKTUBHOCTh
[11] xak TTPOTUBOMMKPOOHOE, MPOTUBOPAKOBOE, (PYHTUIIMAHOE, aHTUMAJIS-
PUIHOE CPENCTBO.

B nocienHue roabsl oTMeYaeTcsl pocT UCCAENOBaHUI B 00JaCTU IpaKTUYe-
ckoro npuMeHeHus 11, B OCHOBHOM ITOCBSIIIEHHBIX €TO TTOJYICHHIO, a TaKXKe
AHTUMUKPOOHOMY W MPOTMBOPAKOBOMY TMoOTeHIMany. HecMoTps Ha psa mpe-
umyiiects [II" B GumoMennuuHcKoi cdepe, Hanmpumep, BhISIBIEHHAsI CeJleK-
TUBHAsI aKTUBHOCTH IO OTHOIIEHHWIO K PaKOBBIM KJIETKaM, MacIITaOHOEe KOM-
MepUyecKoe MPOU3BOACTBO M BBIXOM Ha PHIHOK MOTEHIUATBHO 3(P(PEeKTUBHBIX
MpernapaToB 3aTPYJHEHbI B CBS3M C HEKOTOPBIMU MpUYMHAMU. B yacTHOCTH,
Haubosiee U3BeCTHBIN mTamMM-TiponylieHT [1T" Serratia marcescens, ipuHamIe-
Kamuii Kk cemeiicTBy Enterobacteriaceae, BbI3bIBaeT psiji ONACHBIX MATOJIOTUI
y MiekonuTtamomux [17]. B MeAuLIMHCKOI MpaKTUKe OUYeHb CIOXHOM MpoodJie-
MO SIBJISIETCSI TOCTIMTAJIbHAS MH(MEKIINS, BRI3BAHHAS 9TUM IIITAMMOM, KOTOpast
MPUBOAUT K CETICUCY, KEPATUTY, KOHBIOHKTUBUTY, 3aPaKEHUIO XUPYPTUUECKUX
paH, MHEBMOHUM U T.JO. [21] U sABAsIETCSI TIPUYMHON CEPbE3HBIX MATONOTUI
¥ THOEeIM B HEOHATAILHOM TIEPHOIE, OCOOCHHO IPH JINTETEHOM HaXOXICHUHN
B OOKcax MHTeHCUBHON Tepanuu [5]. IIpn 3TOM NprMeHeHUEe aHTUCENTUKOB,
TaKMX KaK XJIOPIeKCUIMH, MOXET IPUBOIUTh K YBEJIMYECHUIO BUPYJIEHTHOCTH
IaHHOTO MUKpoopraHm3ma [15] OmHako ciaemyeT OTMETUTh, 9YTO HanboJee Ja-
CTO MPUYMHOW BHYTPUOOJIBHWYHBIX MHMEKILMUI CTAHOBSTCS OECIUTMEHTHBIE
mramMmbl [4, c. 28]. Emé onHUM HeMaJaoBaXXHBIM aCEKTOM, KOTOPHIN TOPMO-
3UT IIPOMEBITIUIEHHOE ITpon3BoacTBO I1I, sIBiseTcst Mcnob30BaHME TOCTATOTHO
JOPOTrMX KOMIIOHEHTOB IMUTATEJbHBIX Cpel IS KyJIbTUBMPOBAHUS ILITaMMa-
NpoAylieHTa B JIabOpaTOPHBIX YCAOBUSAX. OTXOABI CEIbCKOXO3SMCTBEHHOTO
MIPOM3BOJCTBA, TaKME KaK CTEPKHU KYKYpPY3bl, COJIOMa, KOXYpa IJIONOB, ¥ 3KOM
CaxapHOTO TPOCTHHKA, OOraThie UEJUTIONIO30M, TEeMMIE/UTIONO30i W JIMTHU-
HOM, CUMTAIOTCS IEIIEBBIMUA U MHOTOOOCIIAIOIIUMUY CYOCTpaTaMu ISl IIPOU3-
BOJICTBA IICHHBIX IIPOAYKTOB. B HacTosIee BpeMsT BeIyTCs ITOMCKM IEIIEBBIX
1 3 beKTUBHBIX B oTHOIIeHUHU Bbixoaa [1I" cyOcTpaToB, yUUTHIBAIOIINX KPOME
BCET0 MPOYEro MPUHIUIILI YCTOMYMBOIO pa3BuTus B cepe skonoruu. M3yuyeHa
3 GEKTUBHOCTD TAKMX CYOCTPAaTOB, KaK pHCOBast cojioMa [23], KMBIX MaCJId-
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HBIX KyJI6TYp [2]. JpyruM HeMaJI0BaXKHBIM IIPEIISITCTBUEM K pacIIMPEHUIO IIPO-
n3BonctBa 1IN sBnsieTcs cama Tporienypa 9KCTpaKIIMA KPacuTeNsT U3 KIIETOK,
KOTOpBbIE TPEOYIOT MPUMEHEHHUS PAaCTBOPUTENIEH, a, YTO B CBOIO oUYepelb Mpel-
roJjlaraeT MCIIOJb30BaHNE TOPOTOCTOSIIETO M YCTOMIMBOTO K PaCTBOPUTEIISIM
000pyI0BaHUS.

Hakoneln, tepaneBruyeckoe npumeHeHue I1IT TpeOyeT cucteMaTmyecKmux
TOKJIMHUYECKNX M KIMHUYECKNX nccaenoBanuii. [1T° 6pu1, HarpuMep, BOBIIe-
YeH B KJIMHWYECKHUE UCITBITAHUS B KaueCTBE IperapaTa is JieYeHUsT KOKIT -
nroMuko3a [34], omHako nmoapoOHas MHGOpPMaLIMs [0 JTaHHOMY MCCIeIOBaHUIO
HenmocTymmHa. M3BeCTHO O psifie pOBEIeHHBIX KIIMHUYSCKNUX MCIIBITAHWN TIPO-
TUBOPAKOBOTO MpernapaTa 00aTOKJIAKC, KOTOPBIA SBAsIeTCS MPOu3BOIHBIM 1T,
Bb110 3aBepiIeHO HECKOIBKO KIIMHUYECKUX UCccaenoBaHuit ¢assl 11, B KoTopbix
HM3y4aJoch UCIIOIb30BaHNE 00aTOKIAKCa TIPU JICUCHUHN JICHKEeMUH, TUM(MOMBI,
muesopudposa U MactouuTosa [25 c. 24], omHaKO OH Tak U He ObLT 0100peH
IJIs1 TIPUMEHEHMSI B KaueCTBe JIeKapCTBEHHOTO MpenapaTa. B HacTosiee BpeMst
KIMHUYECKUE MCIIBITAHUSI HE TPOBOISTCS, OMHAKO HAOIIONAETCSI POCT MHTE-
peca ucciegoBarelieil K MU3ydeHMIO pa3IMuHbIX TepaneBTuYeckux cBoiicts I1I.

Llens naHHOTO 0630pa COCTOUT B CUCTEMATU3allMM OCHOBHBIX TPEHIOB B 00-
nmactu npuMeHeHns mrMenTa [N B KagecTBe OMObapMarieBTUYeCKOro Iperra-
pata 1J1s Tepanuu 3a00JieBaHUi U B KAUeCTBE areHTa 1J1sl 00paboTKY MOBEPXHO-
cTeil. MBI TakKe 3aTpOHEM BOIPOC pa3padOTKu HocuTesel st 3¢ heKTUBHOMI
nmoctaBku [T K 1eleBbIM TKaHSIM TSI TepaIllii OHKOJIOTMIECKIX 3200 IeBaHMIA.

AnTnb6a KTepuasibHasi AKTUBHOCTb NPpOAUrMo3nHa

BakrepuanbHbie TUTMEHTHI TTPOJIEMOHCTPUPOBAIM MOIIIHbIE aHTUMUKPOO-
HbIE CBOMCTBA 1 CITOCOOHOCTh 3(h(HEKTUBHO OOPOTHCS C OAKTEPUSIMU, YCTONYM -
BBIMU K JieKapcTBeHHO# Tepanuu. [1I" 1 MpoaMTrno3nHONOa0GHbIe TUTMEHThI
TIPOSIBJISTIOT CWJIBHEMIIIYI0 aHTUOAKTEPUATbHYIO aKTUBHOCTH IO OTHOIIIEHUIO
KaK K rpaMOTpPULIATENbHBIM, TaK U TPaMITIOJIOXUTEIbHBIM OakTepusiM. B vact-
HOCTHU, OblJIa BBISIBJIEHAa CITIOCOOHOCTh MTPOAMTUO3MHA TIOAABJISIOT POCT W BbI3bI-
BaTh JIM3UC KJIETOK TUKOTO TUNa Bacillus subtilis 3a caeT UHIYKIIMY aBTOJIM3UHOB,
TOTHA KaK KJIeTKH, ¢ Ae(ULIUTOM 10 reHaM aBTOJIM3WHOB JAEMOHCTPUPOBATU
3HAYMTENILHO O0JIee BHICOKME YPOBHU BbIKMBaeMOCTH [6]. [Tponurno3nH takke
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nomaBiist pocT Salmonella enterica (Typhimurium) [18]. Hoprnponurnosun,
CUHTE3UPYEMBbIII MOPCKUMU Serratia sp. TIPOSIBUI aKTUBHOCTb TPOTUB Pseudo-
monas aeruginosa [16]. Coo0111a710Ch TaKxXe, YTO OH IIPOSIBJISIET MHTUOUPYIOIILYIO
aKTUBHOCTB B OTHOIIICHWU Vibrio paraheamolyticus [13]. DT nccieqoBaHMS 10~
Ka3bIBAOT MIEPCITEKTUBHI IIPUPOTHOTO aHTMOMOoTHKA I B KauecTBe ITOTCHITN-
aJIbHOM aJIbTepHATUBBI CHHTETUUECKUM JIEKAPCTBEHHBIM COCIMHEHUSIM.

AHTUMUKpOOHAs1 akTUBHOCTH III' OOBsICHSIETCSI psiAOM McCclienoBaTeneit
TpeMsl MeXaHU3MaMU, TAKUMM, KaK pacllieruieHue OaKTepualbHOW AE30KCH-
pudonykiieuHoBoii kucjaothl (JJHK), mHrubupoBaHueM KJIE€TOYHOro LIMKJa
un monyasiuueit pH [14]. KpoMe Toro cpenu moTeHMaTIbHBIX MEXaHU3MOB pac-
cMatpuBaeTcs GOTOTOKCUYHOCTH [33] 1 0O6pa3zoBaHME aKTUBHBIX (DOPM KHCITO-
pona (ADK) [8]. UMeeTcs mpeamonoxeHre, 4To MpOTUBOMUKPOOHbIE CBOMCTBA
MPOIUTHUO3MHA OOBSICHSIIOTCSI HE TOJIPKO Pa3pyIIeHUEM OTAETbHBIX KJICTOUHBIX
MUIIEHEH!, HO, B CBOIO OYepe/ib, MOTYT OKa3bIBaTh MJIEHOTPOITHOE BO3AEHCTBUE
Ha (GU3MOJIOTUIO OaKTepUil, HAIIpMMep HapyllIaTh 1IEJIOCTHOCTh BHEIITHE MeM-
OpaHBbl, KJIETOYHOE JbIXaHUE, a TaKKe cuHTe3 OakrtepuanbHoii PHK u 6enkos
[7]. Yip ¢ coaBTOpamMu MpeAITON0XWIN, YTO MPOAYKIIMS aHTUOAKTEPUATBHOTO
nurMmeHTa III" S. marcescens, BeposiTHee BCEro, SIBISIETCSI YaCThIO CTpaTeruu
MEXBUIOBOI KOHKYPEHIIMU B OKpyXatolieil cpeae [36]. ABTOpbI TOKa3aIu, 4YTO
TIT" umeet 60J1ee BHICOKYIO CEIEKTUBHOCTD B OTHOILIEHU U IPAMITOJIOKUTETbHBIX
OakTepuit. OHM MPEANOIOXWIM, YTO MEXaHU3Mbl AHTaATOHUCTUYECKOTO Jeil-
CTBHSI MOTYT BKJIFOYATh ITOBBIIICHUE KJIETOUYHOI MPOHUIIAEMOCTH MPOIUTHO-
3MHOM 3a CYET B3aMMOIEUCTBUS CO CTPYKTYpOUl MENTUAOTIMKAaHA TPaMIIoo-
JKUTEJIbHBIX O0aKTepuii, HapyllleHUe CeKpeluy OaKTepuaabHON MpoTea3bl WU
MPOTEOUTUICCKON aKTMBHOCTH, a TaK:Ke MHTHOMpPOBAaHME IIpoliecca oopa3o-
BaHWS OMOTIJICHOK.

Yan ¢ coaBTOpaMu MoKa3zajiyd aHTUOUOIIJICHOUHYIO aKTUBHOCTh [1I" mpoTuB
YCTOMYHMBOTO K ITIPOTUBOMMKPOOHBIM IIpenapaTam Staphylococcus aureus, omHa-
KO aBTOPBI OTMEUAIOT, YTO MEXaHU3M 3TOTO Mpoliecca ell¢ MPeACTOUT MOHSITh
[35]. B paboTe ObLTa IPOBEACHO U3YYEHME aHTUOUOTUIEHOUHOM akTUBHOCTHY 1T
MpOTUB 29 KIMHUYECKUX ITaMMOB S. aureus M nmokasaHo, uto I1I" mposiBisieT
MHOTO00€EIAI0IYI0 UHTMOUPYIOIYI0 aKTUBHOCTh B OTHOIIIEHUM 00Pa30BaHUS
OUOILJIEHOK M CHUHEPreTUYECKYl0 aKTMBHOCTb B COYETAaHMU C aHTUOMOTUKOM
BankoMuiimHoM. Kpome Toro, I1T" achdekTHBHO CHIXKaJI MeTa0OINIECKYIO aK-
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TUBHOCTH OMOTUICHOK 1 TIOIABIISUT BEIPAOOTKY 9K30ITOICAXapUI0B, YTO MOXKHO
OOBSICHUTD TTOAABJICHIEM T€HOB, CBSI3aHHBIX ¢ 00pa30oBaHNEM OMOIUICHOK, Ta-
KMX Kak sarA, agrA v icaA. DTH pe3yabTaThl TO3BOJISIOT MIPEAIION0XKUTh, uTo 1T
MOXHO MCHOJI30BaTh B KAYeCTBE MPOMIIAKTHIECKOTO TTOKPBITHS MU aabIo-
BaHTa MPOTHB OMOIUICHOK B KIIMHMYECKMX yCI0BUsSX. KpoMme Toro mokasaHa
3¢ GEKTUBHOCTD MPOAUTMO3MHA B MPEeIOTBpallleHU 00pacTaHus pa3IMYHBIX
00BEKTOB, HAXOMSIIMXCS B MOpcKoii Boxe. Hampumep, B nccinemoBanuu Priya
¢ coaBTopamu 1T, BbIAEIEHHBIN M3 MOPCKUX U30JISITOB S. marcescens, mokasaj
MHTUOUPYIOIIYIO0 aKTUBHOCTh B OTHOILIEHUM TaKMX BUIOB MOPCKUX OaKTEpHId,
o0pa3yoIrx IUIEHKNU obpactaHusi, Kak Gallionella sp. u Alteromonas sp. OnH
TakxXe MHruouposai aare3uto Cyanobacterium sp. Ha TIOBEpXHOCTH cTeka [27].
Takum ob6pa3om, TOMUMO KJIMHUYECKOTo ucnonb3oBaHus, I1I" MmoxeTr npume-
HSTBCS KaK aHTH(OYJISHT UIST TTOKPBITHIT TPYOOIIPOBOIOB, THMIN KOpaOei,
CBall M IPYrUX KOHCTPYKIINM, HAXOASIINXCS B MOPCKOI BOJIE.

MpoaMrMosnH Kak NPOTUBOPAKOBBLIM Npenapar:
MEXAHU3MbI AENCTBUSA U NEPCNEeKTUBDI

Em¢é ogHo mepcneKTuBHOE HallpaBieHne mpuMeHeHus murMmenTa [T cBsiza-
HO C €ro CIIOCOOHOCTBIO MOJABIISATh POCT PAKOBBIX KJIETOK, ITPU 3TOM OKa3bIBast
HE3HAaYUTEJbHOE OTPULIATEbHOE JeICTBUE HA 3A0POBbIE TKAHU. DTOT CEIEKTUB-
HBIN TUTOTOKCMIecKmit 3¢ dekT memaet I1I° mprBIeKaTeIbHBIM KaHIUIATOM IS
co3aaHus hapMalleBTUYECKOTO MpernapaTa JJis JeUeHUsI OHKOJIOTMYeCKUX 3a60-
JeBaHuii. K HacTosiiieMy MOMEHTY IPOBeNeHbl MHOTOYMCICHHbBIE UCCIIeA0Ba-
HusA criocooHOoCTH [1I° TomaBIsSITh POCT PaKOBBIX KJIIETOK i Vitro K MTHTUOUPOBATh
pasBuTHe onyxoJjei in vivo [1]. IIpu 3ToM MexaHu3M aeiicTBus MoJieKybl T1T,
MPUBOISIINI K TTONABJIEHUIO PAKOBBIX KJIETOK, 10 KOHIIA HE U3yYeH; OCHOBHOM
Teopueit sBisieTcs crrocodHocTh 1IN MHIYyIIMpPOBaTh aITOIITO3 B PAKOBBIX KJIETKAaX
[26]. MexaHu3M JeiicTBUS BKIIIOUAET pa3BUTHE MUTOXOHIPUATBHOM AUCHYHK-
vy 1 ucromennss AT® B pakoBoii kieTke [29]. [TokazaHo, uro ObGaToKIaKC,
npemnapat Ha ocHoBe [T, aBnsgeTcs aHTaroHncToMm cemeiictBa 6enkoB BCL-2,
KOTOpPBIE CBEPXIKCIIPECCUPYIOTCS ITPU MHOTUX TUMax paka [9, 20].

BaxxHbpIMU acnieKTaMu IIPU UCIIOJIb30BaHUM JIIOOOT0 COeNMHEHUS B KAUYeCTBE
npenapaTa IjIsi IPOTUBOPAKOBOM Tepanny SIBIISICTCSI TMOBBIIIeHNE (P PeKTrB-
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HOCTH, CHIZKCHHE TO3MPOBKU U TMOBBIIICHUE 0€30TTACHOCTH IIJIST OKPY>KAIOLIX
3IOPOBEIX TKaHE#. YITOMSHYTHINA BhINIe TIpermapar O0aToKIake, HECMOTPS Ha
ero 3(MOEeKTUBHOCTb B OTHOLIEHUN HEKOTOPHIX BUIOB paka, OblLI CHAT C KJIM-
HUYECKUX UCTIBITAHWMN B CBSI3U C Pa3BUTHEM CUCTEMHBIX HApYIICHWI y TTaIlv-
eHToB. [1pu 3TOM, CIeMyeT OTMETUTD, YTO ITOITOOHBIC HAPYIIIEHUS pa3BUBAIOTCS
TakKe MpU XMMHUOTEpaIllMy paka 3aperdCTpMpOBaHHBIMM IperapataMu [19].
HaubGonee adpdexTtnBHOI cTparerveil missi CHIKEHUSI TOKCUYECKOTO BO3IEH-
CTBUS ¥ TTOBBIIICHUS OMOCOBMECTHUMOCTH JIEKAPCTBEHHBIX IIPEITapaTOB SIBIS-
eTcs pa3padboTka 3(pPeKTUBHBIX U Oe3omacHbIX Hocuteaeil. Tak, Hampumep,
3akmodeHre OdaToKiIakca B MeMOpaHBl 3pUTPOIIUTOB, IIPUBOAMIIO K YBEJIUC-
HUIO ero 3¢ (GEKTUBHOCTH NP CHIDKCHWHN JO3WPOBKM U CHIKEHUIO TOKCHY-
Hoctu [3]. B uenoM, HU3Kasg pactBopumMocTh murmeHTa I TpebyeT co3gaHus
3 GEKTUBHBIX CUCTEM IS €T0 TOCTaBKM, KOTOPBIE MOTYT OBITH pa3padOTaHBbI,
B TOM UHCJIe, HA OCHOBE HAHOTEXHOJIOTHIA.

BxiroueHre MpOTHMBOPAKOBBIX MperapaToB B HAHO pa3MepHble HOCUTEIU
WIN CBSI3BIBAaHWE C HAHOYACTHIIAMH MOXKET 00ECIECUMTDH PSII IIPEHMYIIECTB,
TaKMX KaK YJIydIIeHe OMOJIOTMIeCKO aKTUBHOCTH, HalleJMBaHME Ha OITyXO-
JIeBbI€ KJIETKM 3a CUET CBSI3BIBAHUS CO CeM(MUIECKMMM MapKepaMu, a Takxe
YMeHbIIIeHHe O3UPOBKH [12]. OmHNM M3 NpPeIIOXKeHHBIX HOCUTEIEH I 10~
craBku I1I" B KITIETKU SABISIOTCS TIPUPOAHEIC HAHOTPYOKH TajlIya3nuTa, KOTOPEIE
caMu Mo cebe SBISIOTCS HETOKCUYHBIMU /IS KieToK. [Tloka3aHo celeKTUBHOE
TOKCHYECKOE 1 TEeHOTOKCHYECKOE JIeiICTBHEe HaHO-TIpelTapaTa Ha OCHOBE HAaHO-
TpyOOK MUHEpaJjia TajuryasnTa, 3arpy:keHHbIX [1I, mpoThB paKoOBBIX KJIIETOK, TO-
ra Kak B OTHOLLIEHUU HEMAJIMTHU3UPOBAHHBIX KJIETOK HeTaTUBHBIN 3 (hEKT He
Haomopnancd [10]. OmHako, MUHepaJIbHbIe HAHOTPYOKU HE MOTYT CIYKUThb OC-
HOBOI TSI CO3MaHMsI TIperapaTa I BHYTPUBEHHOTO BBEICHMSI, B CBSI3U C YeM
nouck 3¢p¢GeKTUBHBIX U Oe3omacHbix Hocutenei nisa [T saBasieTcs mepcmnek-
TUBHBIM HampaBJICHHEM WCCIeIOBaHUM, ITOCBSIIEHHBIX pa3pab0TKe HOBBIX
MIPOTUBOPAKOBBIX IIpEIapaToB.

MexaHU3Mbl NPOTUBOBUPYCHOW AKTUBHOCTU NMPOAUIMO3NHA

IIT" aBasieTcst MyJIBTUMOAANBHBIM OMOAKTUBHBIM coeauHeHueM. ITomumo
OIMMCAHHBIX BBIIIE AHTUMUKPOOHOI 1 ITpoTUBOpakoBoii aktusHocTelt [T, co-
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IJIACHO PSIOY COOOIIEeHMI, 00IamaeT TakKe IIPOTUBOBUPYCHO aKTUBHOCTHIO.
B yacTHOCTH, ObLTa OOHApYyKeHA MPOTUBOBUPYCHASI aKTUBHOCTb OaKTepualib-
Horo nurMmeHTa 1" Ha kieTkax, MHMUUMPOBAHHBIX HYKJIEOMOIUTEAPOBUPY-
COM TYTOBOTO HIeaKonpsiga Bombyx mori in vitro [37]. IIponurno3nH B HETOK-
CUYHBIX KOHLEHTpaALUIX U30MpaTebHO YOrBaal UH(GULIMPOBAHHbIE BUPYCOM
KJIETKM, MHTUOMPOBaI TPAaHCKPUIILIMIO BUPYCHBIX T€HOB, OCOOEHHO paHHEro
BUPYCHOTO TeHa ie-1, W MpeaoTBpaliag OnoCpPeIOBaHHOE BUPYCOM CIIMSHHE
MeMOpaH.

Suryawanshi ¢ coaBTopaMy MpOAEeMOHCTPUPOBAIM MPOTUBOBUPYCHBIN TTO-
ternan I1I, mpomyumpyemoro Serratia marcescens, ipu WH(PEKIINU BUpyca
npoctoro repreca (BIII'-1 u BIIT-2), ucnoas3ysa moaenu nHbexkuuu BIIT in
vitro, ex vivo u in vivo [30]. B mannoii padore I1I' mponeMoHCcTpupoBaa BbI-
COKY10 3(P(EKTUBHOCTh B MHTMOUpOBaHNM pernkauny Bupyca BIII 3a cuer
OJIOKMPOBKM HapyILIEHU PETYJISILIMY HECKOJIBKUX CUTHAJIbHBIX MTyTei BO BpeMs
pa3Butus uHbpekuuu. INI" nHaynupoBan anonto3 B MH@uUIMpoBaHHbIX BIIT
KJIeTKax rocpenctBoM mHruobuposanusg Akt m NF-«xB. ITonydeHHBIE pe3yib-
TaThl COMIACYIOTCA ¢ paboTaMM, YKa3bIBaIOUIMMU Ha TPOATIONTOTUYECKYIO POJIb
MPOIUTUO3MHA.

B npyroii paboTte ObLIa MPOAEeMOHCTPHUPOBAaHA TPOTUBOBUPYCHASI aKTUB-
HocTh pousBonHoro Il obaroknakca, mpoTus aibdhaBupycos [31]. MexaHuszm
MPOTUBOBUPYCHOTO NEMCTBUS 00aTOKJIaKca ObUT ITOCTYJIMPOBAaH aBTOpaMU Kak
MHTUOMPOBaHNE CIMSHUS BUpPYyca C KIETKaMU, OIIOCPEIOBaHHOE M3MEHEHUEM
sHpocoMmanbHOro pH. JlanbHele NpoTUBOBUPYCHBIE MccaenoBaHus SARS-
Cov-2 ¢ 00aTOKJIaKCOM ITOKa3ajJd MHIMOUpPOBaHUE peIIMKAlUUU B KyJbTypax
SIUTEINATBHBIX KJIETOK, IPUIeM MEXaHN3M WHTUOMPOBAaHUS OBLT TAKXKE CBSI-
3aH C MOJAKKUCJIEHUEM SHAOCOM M HapylleHWeM aKTMBHOCTU (pypuHa U KaTell-
cuHa [32; 22].

Xots I1I' Tokaszan 3HAYMTENBHBIN MOTCHIIMAI B KA4eCTBE ITPOTUBOBUPYC-
HOTO areHTa B PSOU MCCIeNOBaHUI, HEOOXOAUMBI JaJdbHEUIne HccieqoBa-
HUsI, YTOOBI TTOJTHOCTBIO MOHSTh MEXaHU3M €ro IEUCTBUS U ONTUMU3UPOBAThH
ero ucnoan3oBaHue. MccinenoBanue mnpousBoaHbix I1I, KoMOMHUPOBAHHOMI
Tepalnyu U METOAOB JOCTaBKU JIEKAPCTB, BEPOSITHO, MOTYT CO3AaTh YCJIOBUS
1151 pa3paboTKu 3¢ GheKTUBHBIX IPOTMBOBUPYCHBIX MpenapaToB Ha ocHoBe 1T
B OymyliieM.
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3axkniovyeHue

XOTsl IPOJUTMO3UH UMEET OTPOMHBIE ITEPCIIEKTUBHI IJIsI co3naHus hapma-
LIEBTUYECKUX TIPETapaToB, CYIIECTBYET Psifi MPoOJeM, KOTOpble HEOOXOOMMO
peImnTh, TIPEXae, YeM €To MOTEHIIMal CMOXET OBITh peaJM30BaH B ITOJTHOMN
Mepe. OIHUM M3 OCHOBHBIX IIPEISITCTBUIM SIBISIETCSI OrpaHWYCHHAsl JOCTYII-
HOCTh IIPOIUTHO3MHA M3 TIPUPOIHBIX MCTOYHUKOB. HM3KMiT BBIXO 3TOTO IIHT-
MEHTa W MCITOJIb30BaHNE CPABHUTEIHLHO TOPOTUX KOMIIOHEHTOB MUTATEIBEHBIX
cpel 3aTpyaHsIEeT KPyITHOMAcIITabHOe Mporu3BoACTBO. OMHAKO yKe CYIIECTBYET
0OJIbIIOE KOJIMYECTBO MCCIEAOBAHMIA, HAMIPABACHHBIX Ha CO3IaHME IELIeBhIX
MMUTATETbHBIX CPell Ha OCHOBE OTXOIIOB CEIHCKOTO XO3SHCTBa, 00eCIeurnBar0-
LIMX XOPOIIMIA BEIXOI MUTMEHTA. B CBOIO 0UKpenb, TOCTYKEHUS B 00J1aCTH I'eH-
HOM MHXEHEPUM MOIYT MPEMIOXUTh MHHOBALMOHHbIE PELIECHUS ISl IPEOI0-
JICHUsI OTpaHWUYEHUs, CBI3aHHOTO ¢ HU3KMUM BBIXOIOM IMUTMeHTa. Kpome Toro,
BHUMATEJILHOTO PACCMOTPEHHUSI TPEOYIOT IMOTEHIIMAIbHAS TOKCUYHOCTD M CTa-
OWJIBHOCTD MPOAUTMO3MHA. XOTsI B HEKOTOPBIX MCCIIEAOBAHUSX MPOIUTHO3MH
TOKa3aJl HU3KYI0 TOKCUYHOCTh M TeHOTOKCUIHOCTD, HEOOXOINMEI JaTbHEUIIIIE
HUCCeAOBaHUS AJIs THIATEIbHON OLleHKU mpoduisa ero 6e3omacHocTu. Kpome
TOro, pellaiollee 3HaYeHUe UMEET MOBBIIIEHNE CTA0WIBHOCTU ITPOAUTMO3MHA
JUTs o6ecrieueHusT ero 3(D(hEeKTUBHOCTHU U IOJITOBEYHOCTH B (hapMarieBTUIeCKUX
Iperaparax.

B 3axiioueHre MOKHO CKa3aTh, YTO IPOAUTMO3MH UMEET OOJIbIIIKE TEPCIIEK-
THBBI B KAYECTBE IIEHHOTO MPUPOTHOTO COEAMHEHMS B 001acTH (hapMalleBTUKH.
Ero aHTMMUKpPOGHBIEC ¥ IPOTUBOBUPYCHbBIE CBOMCTBA, a TAKXKE IIPOTUBOPAKOBOE
IEeWCTBUE IeIal0T €ro IPUBIIEKATEIbHBIM KaHINIATOM IS JATbHEUIIINX UCCIIe-
JIOBaHU U pa3pabOTOK.

Pa6ota BeIosiHEHa TTpu (PMHAHCOBOI Moaaepxkke Poccuitckoro HaydHOTo
donma, rpant Ne 20—015—-00353 A.
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UccnepoBaHmne paccTporcTB NULLIEBOro NoBefeHus
B 30BMCMMOCTM OT YEepPT TEMNEPAMEHTA (HaO Npumepe
ctryaentoB ®IrbOY BO UTMY Munspgpasa Poccun)

BenkuHa Anekcangpa MuxannosHa

crygentka JlevebHoro ¢akynbreta MpkyTckoro rocyAapCcTBEHHOrO MEAMLMHCKOrO
yHusepcutera Munsgpasa Poccm

Kowkun Metp CepreeBuy

ctyaenT JleuebHoro ¢akynsTeta MpKyTcKoro rocyAapCTBEHHOrO MEAMLMHCKOrO
yHusepcutera Munsgpasa Poccm

Hayunbii pykosogurens Jlobkos Ceprei AnekcaHapoBuy

ACCUCTEeHT Kd¢e,qpbl I'Icmxmarpmu 2] MBAML{MHCKOI;; rncmnxonorun I/IpKyTCKOI'O
rocyAapcTBeHHOro MEGUUMHCKOro YHUBEPCHUTETA MMH3,quIBCI Poccum

Annomauus: Jlannas cmamosi npedcmaensem co00il 0030p COBPEMEHHbIX UCCAeO08AHUIL,
NOCAUCHHBIX 83AUMOCEA3U MeCAY pACCMPOUCMBEAMU NUWE8020 NOGEOeHUS U UHOUBUOYANb-
HbIMU epmamu memnepamenma. AGmopsl aHAAU3UPYIOm Poab HelpoOmu3ma, IKCmpagepcuu,
CO3HAMENLHOCIU, OMKPLIMOCIMU ONbIMY U CCAANCEHHOCMU 8 POPMUPOBAHUU OMHOUEHUs]
K ede u pazeumuu pasiuyHbIX 6UA08 paccmpoicmes, maKux Kaxk anopexcus u 6yaumus. O6¢y-
Hcoaromces: meopemuueckue nooxoobl, pe3yabmamol UCCAC008AHUL, A MAKNHCE 803MONCHOCMU
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UHOUBUOYAAU3UPOBAHHO20 NOOX00A K Mepanuu 8 KOHMeKCme meMnepameHmanbHulx 0co-
bennocmeii. Paboma npuzeana npedocmasump yenHvie npaKkmuyeckue U meopemuHecKue
OCHOBbI 04151 NPOPUAGKMUKY U NeHEHUS pACCMPOTICIE NULLE8020 NOBEOeHUS C YHemOM UHOU-
8UJYANbHBIX XAPAKMEPUCUK NAUUEHMO8.

Abstract: This article is a review of current research on the relationship between eating dis-
orders and individual temperament traits. The authors analyze the role of neuroticism, ex-
traversion, conscientiousness, openness to experience, and agreeableness in shaping attitudes
toward food and the development of different types of disorders, such as anorexia and bulimia.
Theoretical approaches, research findings, and possibilities for individualized therapy in the
context of temperamental traits are discussed. The paper aims to provide valuable practical
and theoretical foundations for the prevention and treatment of eating disorders, taking into
account individual patient characteristics.

Karoueevte caosa: paccmpoiicmea nuujesoeo nogedenus (PIIII), neiipomusm, sxcmpaeepcus,
CO3HAMENLHOCMb, OMKPbIMOCHb ONbIMY, C2AANCCHHOCTb.

Keywords: eating disorders (EBD), neuroticism, extraversion, conscientiousness, openness to
experience, smoothness.

PaccrpoiicTea nuieBoro noseaeHus (PIIII) cranu mmpoko pacrnpocTpaHeH-
HO¥ TIpo0JIeMOoii B coBpeMeHHOM obmiecTtBe. CorracHO JaHHBIM MEIUITMHCKOM
CTATUCTUKM [1], WX pacIpoCTpaHEeHHOCTh CPeIM HACEJICHUSI CTPEMHTEIBEHO
YBEJIMUMBAETCSI, OCOOEHHO Cper MOJIOAEXKU. DTO SABJICHUE TpeOyeT IIyooKOoro
MOHUMAaHMS 1 3()(HEKTUBHBIX METOIOB BMEIIIATEIbCTBA, YTOOBI IPEIOTBPATUTD
HeTaTUBHBIC TTOCICACTBUS IS 3M0poBhs. MccaenoBanne TeMIiepaMeHTaTBHBIX
0COOEHHOCTE B KOHTEKCTE PACCTPOMCTB MUILEBOrO MOBEACHUS MOXET Ipe-
MOCTAaBUTh HOBBIE MHCAWIHI 71T 60JIee TOYHOM TUAarHOCTUKM M 3P (PEKTUBHOTO
JIeYeHUSI.

IMockonbKy KaxIplii YeJIOBEK YHUKaJeH W 00JamaeT CBOMM TeMIIepaMeH-
TOM, TTOHMMaHHE TOTO, KaK 3TW WHIWBUIYaJbHBIC YEPThI MOTYT BIMSTH Ha
paccTpoiicTBa MUILEBOTO MOBEIEHMSI, MOXET CIOCOOCTBOBATh 00Jiee TOUYHBIM
1 3¢ GEKTUBHBIM METOAAM Tepaluu, YIUThIBasi UHIUBUAYyaIbHbIE OCOOEHHO-
CTY KaXKIOTO TAIIMEHTA.

Llebro JAHHOTO MCCIIETOBAHUS SIBJISIETCS BRIICHEHHE U aHAJIN3 B3aUMOCBSI -
31 MEXIY TeMIIepaMEHTOM MHIMBUAA M PACCTPOMCTBAMM ITMIILIEBOIO IOBEIE-
HUSI C LIeJIbI0 00JIee TTyOOKOTO ITOHMMAaHWS 3TUX B3aMMOCBSI3el M pa3paboTKI
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OCHOBAaHHBIX HAa HUX CTpaTerwii IMarHOCTUKM U JiedeHUs. B mepmom ¢ moHsa
no aekabpp 2023 roma ¢ MOMOIIBIO MHTEPHET-aHKETUPOBAHUS ObLT TTPOBENCH
OIIPOC CPEIM CTYIEHTOB ¢ 1—6 Kypca pa3nnuHbiX ¢akynsreroB UTMY (n=496).
HMHTepHeT-aHKeTUPOBaHME BKITIOYAJIO B Ce0ST MHOTO(AKTOPHBIM JTMIHOCTHBIM
onpocHuk 16PF u EAT-26. Cratucruuyeckass o0paboTKa JaHHBIX MPOBEAeHA
C MCIOJIb30BaHUEM MPUKIagHbIX TIporpaMM Microsoft Office. KateropuanbHbie
JIaHHBIE TIPEICTABIICHBI B BUIE AOCOIOTHBIX M OTHOCUTEIPHBIX BEJIMIMH.

B xome paGoThI ObLTM MPOAHKETUPOBAHBI 496 PeCIIOHACHTOB, Cpean KOTO-
pBIX TIpeobafaloT CTYAEHThI JIeueOHOro, IeauaTpuueckoro ¢GakyabTeToB
U MeauKo-npoduiakTuyeckoro — 39,7% (197 yenosek), 27% (134 yenoBeka)
u 16,9% (84 yenoBeka) OT OOILEro YMCIa PECIIOHAEHTOB COOTBETCTBEHHO. Ha
JIOJIIO JIMII MY>KCKOTO IToJia mpuiiioch 31,5% (156 yenoBeka), XeHCKOro Iojia —
68,5% (340 yenoBek). boblilyi0 4acTh PECIIOHAEHTOB COCTABWIM CTYAEHTHI 5
kypca — 30,6% ot ob1ero yucia onpoileHHbIX. Ha pomo crynenToB 1 Kypca
npuiiock 12,5% pecnonaeHron, 2—5,4%, 3—19%, 4—22,2%, 6—10,3%.

CBs13b MEXIY TeMIIEpaMEHTAJIbHBIMU YepTaMU M pacCTPOMCTBAMU ITHIIIE-
BOTO TIOBEJIEHUS SIBJISIETCSI CJIOXKHOM M MHOTOTpaHHOU. MccrenoBaHust B 3TO
00J1acTU MPOAOJIKAIOTCS, MU KOHEYHbIE BBIBOIbI MOTYT pa3nyaThCs B 3aBUCH-
MOCTH OT METOHOJIOTMU M 00beMa McciaemoBaHuii. OQHAKO MOXHO BBIICINTH
HEKOTOpbIe 00III1e TeHASHIINN, KOTOPbIe OBUIN TakKe OTPaXkKeHbI B MCCIIE0BA-
Huu. B xone aHanu3a He yYUTHIBAIMCDH MOrpaHUMYHBIE cocTosiHUSA. Hamu Obutn
HUCCEA0BaHbI 5 YePT TeMIlepaMeHTa U ux B3auMocBs3b ¢ PITII:

HeiipoTusm:

XapakTepuUCTUKU: TeHIeHIIMSI K YYBCTBUTEIbHOCTU, TPEBOXHOCTH, YSI3BU-
MOCTH.

CBs3b ¢ paccrporictBamu: HelipoTndueckme 4epThl TeMIIEpaMeHTa MOTYT
OBITh CBSI3aHBI C PA3TUYHBIMU (DOPMaMHU PACCTPOMCTB MUILIEBOTO MOBEACHUS,
TaKMMHU KaK aHOpeKCcHUs W Oyaumus. JIlogm ¢ BBICOKMM YPOBHEM HEHpoTH3Ma
MOTYT MCITBITBIBATh Ype3MEePHEIC YPOBHU CTpPecCca M TPEBOXKHOCTH, YTO MOXKET
MOBJIUSTH HA UX OTHOLIEHUE K efie.

[peobGagaroiinii uin HU3KUI ypoBeHb orpeaesiercs y 26,6 % uccienyeMbix.

Buvicokuii yposenv netipomusma u3z vux y 48,5%(64 uenoeexa):

IMonmxenHast BepositHocTh Haymumst PTTIT: 32,8%

[MoseiienHas BeposstTHocTh Haytmums PITIT: 67,2%

3392 na-journal.ru



MEIMLIMHA U 3IPABOOXPAHEHUE

Huskuii yposens neiipomusma 51,5(68 uenosex) %:

[MoHmkeHHast BeposiTHOCTh Hamuums PIIIT: 76,5%

IToBpiieHHas BeposgTHocTh Hammuusg PITIT: 23,5%

DKcTpaBepcus:

XapakTepucTuKA: OOIIUTETEHOCTh, 9HEPIUMIHOCTh, AaKTUBHOCTD.

CBsi3b ¢ paccTpoiicTBaMu: HekoTopsle uccienoBaHMsI ITOKa3bIBAIOT, 4YTO
9KCTPaBepPCUBHBIC JUIYHOCTA MOTYT OBITh MEHEe TTOABEPKEHBI pacCTPOMCTBaM
MUIIEBOro MoBeneHus [2]. OgHaKo 3Ta CBA3b HE ABJISETCS MPSIMOM, M Ipyrue
(bakTOpPHI TAKXKE UTPAIOT POJIb.

[peobGagaroiinii v HU3KUI ypoBeHb onipeaesiercs y41,3% uccienyeMbix.

Buvicokuii yposenv axcmpasepcuu usz nux 'y 24,4%(50 uenosex):

ITonmxenHast BepositTHOoCcTh Haymumst PTITT: 68%

IMoseiieHHast BeposstTHOCTh Haymmumst PITIT: 32%

Huskuii yposens axcmpasepcuu 75,6%( 155 ueaosex):

ITonmxenHast BepositHoCcTh Haymmumst PTITT: 40%

IMoseiieHHas BepossitTHOCTh Haymmumst PITIT: 60%

Co3HaTeJbHOCTD:

XapakTepucTuku: OpraHM30BaHHOCTb, 1LIEJIEYCTPEMJIIEHHOCTb, OTBET-
CTBEHHOCTb.

Cas3b ¢ paccTpoiicTBaMu: JINUHOCTH CO CPETHUM WJIM BBICOKMM YPOBHEM
CO3HATEJIbHOCTU MOTYT ObITh MEHEe CKJIOHHBI K Pa3BUTHUIO PACCTPOMCTB MUILIe-
BOTO MIOBEACHUSI, IIOCKOJIBKY OHM OOBIYHO 00JIce OpraHM30BaHHBI U yIIpaBJIsie-
MBI B CBOMX ITPUBHIYKAX.

IIpeobnamaroninii WM HU3KWKA YypoBeHb ompenensiercd y 23,2% wuc-
CIIeIyEeMBIX.

Buicokuii yposens coznamenvhocmu uz Huxy 16,5%( 19 uenosex):

IMonwmxenHast BepositHocTh Haymumst PTTIT: 63,2%

ITosbienHast BeposgtHocTb Hammuus PITIT: 36,8%

Husxuit ypogens coznamenvnocmu 83,5%(96 uenosek):

IMonwmxenHast BepositHocTh Haymumst PTTIT: 21,9%

ITosbienHast BeposgtHocTb Hammuus PITIT: 78,1%

OTKpBLITOCTD ONBITY:

XapakTtepucTuku: TBopuyeckoe MbIIUIEHUE, JI0003HATEIbHOCTh, T'OTOB-
HOCTh K HOBBIM BIICYATIICHUSIM.
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CBs13b ¢ paccTpoiicTBaMu: HekoTophie mccienoBaHMS MPEAIIOIaraioT, 9YTo
HM3Kasl OTKPHITOCTD OITBITY MOXKET OBITh CBSI3aHA C YBEJIMUEHHBIM PUCKOM pas-
BUTHSI paCCTPOMCTB MUIIIEBOTIO ITOBEACHMUSI.

[Ipeobnamaomnii WiM HU3KUA ypoBeHb ompedensercs y 18,3% wuc-
CJIelyeMbIX.

Boicokuii yposenv omrxpvimocmu onvimy u3 Huxy 29, 7%(27 uenogex):

IMonmxenHas BepostHocTh Hammunst PITTT: 37%

[oBbilIeHHast BeposaTHOCTh Hammuust PITIT: 63%

Huskuii yposenv omipoimocmu onvimy 70,3%(64 uenosexa):

IMonmxenHas BepostHocTh Hanmuus PITIT: 39,1%

[NoBbilIeHHast BeposTHOCTh Hamuuus PITIT: 60,9%

CriaxeHHOCTb (KOH()OPMHOCTB):

XapakTtepuctuku: ToJIepaHTHOCTbD, IPYKENI00MEe, COUYBCTBUE.

CBs3b ¢ paccTporicTBaMu: JIMYHOCTH C BBICOKMM YPOBHEM CIJIaXKEHHOCTH
MOTYT OBbITh 00JIee CKIIOHHBIMM K YIOBJIETBOPEHUIO OXMIAHUNM OKPYKAIOIIX,
YTO MOXET ITOBJIMSITh Ha MX IMHIIEBOE MOBEeACHNE. B OTHEeNBHBIX CIIydasiX 3TO
MOXET OBITh CBS3aHO C HECIIOCOOHOCTBIO BbIPaXKaTh CBOU MOTPEOHOCTH.

IIpeobnamaromnii MaAM HU3KWK YypoBeHb ompenensercd y 14,9% wuc-
CJICTyeMBIX.

Buicokuii yposens cenancennocmu uz nux y 24,3(18 uenosex) %:

IMonwmxenHast BepositHocTh Haymumst PITIT: 72,2%

[ToseiienHas BeposstHocTh Haymmuus PITIT: 27,8%

Huskuii yposens cenancennocmu 75, 7(56 uenosex) %:

TMonwmxenHast BepositHocTh Haymumst PTTIT: 32,1%

IToseiienHas BeposstHocTh Haytmuus PITIT: 67,9%

BaxkxHO OTMETHUTB, UTO 3TH 000OIICHYS HE SIBIISIIOTCS KECTKUMU TTpaBUIaMu,
M B KaXIIOM KOHKPETHOM CJIydyae BIMSIHUE TeMIIEpaMEHTAJIbHBIX YePT MOXKET
MPOSIBIIATHCS TIO-pa3HoMy. PaccTpoiicTBa MUIEeBOTO MOBENEHUST OOBIYHO MHO-
roakTOpHBI, 1 HA HUX MOTYT BJIMSITh TeHETUUECKHUE, OMOIOTMYECKUe, TICUXO0-

JIOTUYECKUE U COLIMOKYIBTYPHbIE (DaKTOPHI.

TemmepaMeHT MOXeT CITYKUTb MHINKATOPOM MPEIPaCIIOIOXEHHOCTH K pa3-
JUYHBIM (hOpMaM PACcCTPOMCTB TMUIIEBOTO ToBeneHMs. Hampumep, BBICOKUI
YPOBEHb HEBPOTU3MA WIM MepheKIIMOHU3Ma MOXET YKa3bIBaTh HA MOBBIIICH-
HBII PUCK pa3BUTHS aHOPEKCUHN Wiu OyiauMun. [1pu orieHKe TeMIiepaMeHTa I1a-
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IIMEHTa B HAYaJIbHOM 3Talle TMarHOCTUKU MOXKHO BEISIBUTD (PAaKTOPHI, KOTOPHIE
cJemyeT BHUMATeIbHee N3YIUTh IIPH JaJTbHEHIIICH OlIeHKE.

ITonyyeHHbIE HaMU pe3yJbTaThl MTOKA3bIBAIOT B3aMMOCBSI3b MEXIY TeMIIe-
pameHTallbHBIMU ocobeHHocTsIMU U PIIII. ITloHumaHue 3TOil B3aMMOCBSI3U
obecnieunBaeT 6osiee adHeKTHBHOE BMELIATEIbCTBO CIELMATMCTOB U MO3BO-
JISIET cO31aTh MIEPCOHATIM3MPOBAHHbIE ITPOrpaMMBbI JIEUEHUSI, HaIllpaBJeHHbIE Ha
YKpeIUIeHe SMOIIMOHAJIBHOTO 0J1arOIIOTyIus MallieHTOB.

AHaIN3 TeMIepaMeHTaIBHBIX 0COOCHHOCTEH MOXET ITOMOYb B IIPOTHO3MPO-
BaHUU PUCKA PELIUAMBOB U TOJTOCPOYHBIX TTOCIEACTBUI paCCTPOMCTB MUILIEBOIO
moBenaeHus. HampuMmep, MHAMBUABI ¢ ONMpeAeSIeHHBIMU TeMITepaMeHTAIbHBIMUI
YepTaMy, TAKMMU KaK HU3Kasl yCTOMIUBOCTE K CTPECCY, MOTYT MMETh 00JIee BEICO-
KU pUCK BO3BpAIIeHUs K IeCTPYKTUBHBIM IUILIEBBHIM MPUBBIYKAM I10CIIE 3aBep-
meHus Tepanun. Mcronp3oBaHne TeMIlepaMeHTaIBHBIX (DAKTOPOB B AMATrHOCTH-
K€ TTO3BOJISIET 00JIee TOYHO OIPEICTUTh OCOOCHHOCTH TAIIMEHTAa U IIPEAOCTaBIISATh
MepCOHATM3UPOBAHHbIC PEKOMEHIALIUM JJIs1 JaJIbHEUIIMX 00CIeI0BaHUA.

ITepcneKTHBBI JAMbHEAIINX HCCIEIOBAHMI B JAHHOIM 00J1aCTH:

HccaemoBath BO3MOXHOCTH CO3IaHUS HOBBIX MHCTPYMEHTOB M METOHOB
JUArHOCTUKHU, KOTOpble MOIIM Obl 3(P(PEKTUBHO MCITOJIb30BaTh TEMIIEPAMEH-
TaJIbHBIC TaHHBIC [IJISI TOYHOM W paHHEH NACHTU(UKAIIN PHCKA Pa3BUTHUS pac-
CTPOICTB ITUIIEBOTO MOBEACHUS.

IIpoBecTu wuccienoBaHusI, HalpaBJICHHbIE Ha BBISIBICHHE T€HETUYECKUX
¥ STIUTEHETHYECKMX MEXaHM3MOB, JICXKAIIINX B OCHOBE BIMSHUS TeMIlepaMeHTa
Ha TpeapacnogoxeHHocTb K PITIT.

Paciiputh uccieqoBaHue Ha KyJBTYpHbIE aCIEKThbI, YTOOBI BBISIBUTDH, KaK
KYJBTYPHBIC Pa3 MUK MOTYT BIMSITH HA MPOSIBJICHUE B3aMMOCBSI3H MEXKIY TEM-
TepaMeHTOM 1 PaCCTPOMCTBAMH ITUIIIECBOTO TTOBEICHMSI.

PazpaboTaTh 00pa3zoBaTeIbHbIE TPOrPaMMBbI JJIs1 MALIMEHTOB, KOTOphIE OY-
IyT OPUEHTHUPOBAaHBI Ha pa3bsICHEHNE BIMSHUS TEMIIEpaMEHTa Ha MX COCTOSI-
HIE ¥ BOBMOXHOCTH TIePCOHATN3UPOBAHHOTO JICUCHUS.
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Age-related changes in peripheral lymphatic organs
with regard to their topographic location

Bepemenko AHactacus CepreeBHa

cTyBeHT MHCTUTYTa MeamumHbl M MCUXONOrMM MmMeHM 3enbmaHa
HOBOCM6MPCKOI’O rocyAapCTBEHHOrO YHUBEPCHUTETA

lopuyaxkos Bnagumup Hukonaesuy

AOKTOP MEAMLMHCKMX HayK, npogeccop Hay4Ho-uccneposarensckoro
uHCTHTYTa KnMHMYeCKow m skcnepumeHTanbHos nmmeonornm — dunmana
WuctutyTa umtonormm m reqetnkmn Cubupckoro otgenenms Poceuiickoii akapemmn Hayk

JNleByenko UpuHa AmurpueBHa

CTYAEeHT MHCTMI}/IG MegnUMHBI U NCHUXONTIOrMHU UMEeHN 3enbmaHa
HOBOCM6MPCKOI'O rocyAapCcTBEHHOIo yHMBEPCHUTETA

BepryHoBa EkatepuHa EBreHbeBHa

cTyAeHT MHCTUTYTa MeamumHbl M MCUXONOrMM MMEHM 3enbmaHa
Hogocnbupckoro rocyaapcTseHHoro yHusepcuteTa

Tymac Aptem CepreeBuy

cTyAeHT MHCTUTYTa MeamumHbl M MCUXONOrMM MMEHM 3enbmaHa
HoBocnbupckoro rocyaapcTseHHOro yHuBepcHTeTa

MnaroHoBa MNonuHa HoBHA

cTyAeHT MHCTUTYTa MeamumHbl M MCUXONOrMM MMeHM 3enbmaHa
HOBOCM6MpCKOI’O rocyAapCTBEHHOrO YHUBEPCHUTETA

BbexkeHeBa Kcenns AnekceeBHa

cTyBeHT MHCTUTYTa MeamumHbl M MCUXONOrMM MmMeHM 3enbmaHa
HOBOCM6MpCKOI’O rocyAapCTBEHHOrO YHMBEPCHUTETA

Waimapaarosa AuaHa PamunbeBHa

cTyaeHT MHCTUTYTa MeguumHBI M NICUXOTIOTMM MMEHM 3enbMaHa
Hosocnbrpckoro rocyaapctseHHoro yHusepcuteta

Abstract: In this study, the focus is on examining the age-related changes in the structural and
Sfunctional parameters of lymph nodes in rats of different age groups. The primary attention
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is given to the analysis of the structure of lymphatic nodes based on their location. In young
rats, specific characteristics were observed in the cortical and medullary zones of the nodes,
including variations in the sizes of functional areas. These unique features of structural com-
position are crucial for determining the functional specialization of lymph nodes, based on their
location in the body. With the aging of rats, significant structural transformations in the lymph
nodes are observed, including a reduction in the volume of lymphoid tissue, an increase in the
proportion of connective tissue, and a decrease in the volume of structural-functional zones. It
is noteworthy that the degree of these changes depends on the location of the lymph nodes and
their belonging to either the somatic or visceral group, underscoring the importance of anatom-
ical-topographical specificity for their functionality. This study not only reveals structural and
Sfunctional modifications in the lymph nodes but also forms the basis for a deep understanding
of the aging processes in peripheral lymphoid organs. The results can serve as a foundation for
developing new approaches to the correction and optimization of the functioning of these or-
gans, which is of great significance for improving the quality of life of the aging population and
Jor developing effective strategies in the field of medicine and gerontology.

Aunomauus: B smom uccredosanuu aKyenm coeaan Ha uzyveHue UsMeHeHUll, C8A3AHHbLIX
€ 803paAcmom, 8 CMpyKmypHO-QYHKYUOHANHBIX NAPAMEMPAX AUMPAMUHECKUX Y3108 Y KPbIC
PA3AUYHbIX 803pacmubix epynn. OCHOBHOe GHUMAHUE YOeAAeMC AHAAUZY CIMPYKMYPbl AUM-
hamuueckux y3106 6 3a8UCUMOCIU OM UX PACHOAONCEHUS. Y M0A00bIX Kpbic Obiau 00HApY-
JceHbl cneyuguueckue XapaKkmepucmukyu 8 KOPMUKAAbHbIX U MeOYAISAPHbIX 30HAX Y3108,
BKAIOYAS PA3AUMUSA 6 PAZMepPax PYHKUUOHANbHBIX oOaacmeil. Dmu YHUKAAbHble 0COOeHHOCmU
CMPYKMYPHOU KOMRO3UUUU UMEIOm KAlo4egoe 3HaueHue 015 onpedeseHus QyHKYUOHANbHOU
cneyuanuzayuu AumMghoy3n06, 0CHOBbIBAsAC HA UX mMecmononoxceruu 6 opeanusme. Co cma-
PeHuUemM Kpbic HabA0aomcsl 3Ha4UmenbHble CMpyKmypHole npeodpaso8anus 6 AUM@PoY3nax,
BKAIOMANOUWUE YMEHbUEeHUEe 006eMa AUMPOUOHOU MKAHU, YeeauueHue 00U COeOUHUMENbHO
MKaHU U yMeHvuieHue 00sema CmpyKmypHo-@QYHKUUOHAAbHBIX 30H. 3aMemHo, Ymo crmeneHb
SMUX UBMEHEHUI 3a6UCUM OM MeCma Pacnonolcerus AUMPOY3A08 U UX NPUHAOAEHCHOCIU
K COMamu4ecKoil uau UCUepatbHoi epynne, noo4epKueas 3Ha4uMoCmsb AHAMOMO-Monozpa-
uueckoii cneyuguxu 015 ux GyHKUUOHUposanus. Imo uccaedosanue He MoabKo packpoiea-
em cmpyKkmypHbie u (PYHKUUOHAAbHbIE MOOUDUKAUUU 8 AUMPAMUUECKUX Y3NAX, HO U AeHCUM
6 0CHOBe 04151 21Y00K020 NOHUMAHUSL NPOUECCO8 CMAPeHusl 6 nepugeputeckux AUM@oUoHbIX
opeanax. Pezysbsmamot mocym nocayscums 0CHOB0U 045 pa3padomku HO8bix N00X0008 K KOp-
DPeKyuu u ONMUMU3ayUY padbomot SMux opeanos, Ymo umeem 601buioe 3Ha4eHue 05 yayuule-
HUSL KA4eCcmea JCU3HU CIapeiouje2o Haceaenust u 045 pazeumusi Ip@exmusHsix cmpamezuil
6 o0aacmu MeOUYUHbL U 2ePOHMON0UU.

Keywords: ageing, lymph nodes, regional specificity, morphofunctional parameters.

Karoueevie caosa: cmapenue, aumgoysnvl, pecuoHarbHaAs cheyuuka, MophogyHKuuoHarb-
Hble Hapamempbl.
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Introduction

As humans age, their bodies experience significant changes, especially in the
Ilymphatic system, an essential part of our immune defense. This system includes
lymph nodes and vessels that are key in fighting infections and foreign substances.
The Ilymph nodes undergo structural changes such as vitrification, fat deposition,
and a decrease in some small blood vessels [1]. These changes affect the lymph
nodes’ structure and the immune cells within, leading to less efficient lymphatic
drainage and a weaker immune response. Older adults particularly see a decrease
in the number of follicular dendritic cells, which are crucial for holding onto im-
mune complexes, resulting in a weaker antibody-specific immune response, a
major concern for those over 65 [2,3].

Animal studies show that lymph nodes change structurally as they age and re-
spond differently to external stimuli, varying by region due to factors like antigen
exposure and hormonal influences [4]. These findings are key to understanding
how well bodies can fight infections and cancers.

In 2023, Godde et al. discovered significant transformations in the pelvic re-
gion’s lymph nodes with age, including the accumulation of fatty tissue and calcifi-
cations [1]. This has important implications for cancer progression and treatment.

Sonar et al., in 2023, studied elderly mice and found a decline in their im-
mune functions, primarily due to changes in T-cells caused by aging [1]. This
highlights the aging process’s negative effect on the immune system.

Ural and colleagues’ 2022 research focused on how inhaled particles like dust
and smoke affect our lymph nodes, particularly in the bronchopulmonary region.
They found that aging, combined with environmental factors, significantly affects
the lymph nodes’ structure and function [1].

Using advanced MRI technology, Muraoka and his team studied the cervi-
cal lymph nodes in the neck and found a significant decline in the “apparent
diffusion coefficient” in healthy nodes with age, which is important for disease
detection and diagnosis [1].

Cakala-Jakimowicz et al. in 2021 noted several changes in aging lymph nodes,
including size reduction, thickening of the outer layer, and shrinking lymphoid
nodules. These changes lead to immunosenescence, reducing the body’s ability
to fight infections and immune-related diseases [1].
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Lastly, Kenney et al.’s 2023 study used single-cell RNA sequencing to exam-
ine the effects of aging on the immune system in elderly mice. They found that
aging leads to changes in gene expression in lymph node cells, linking aging to
increased oxidative stress and mitochondrial function impairments [1].

These studies collectively provide significant insights into how aging affects
Iymph nodes and the immune system, highlighting their importance in disease
understanding and treatment strategies.

Research materials

In our comprehensive study, the primary focus was to scrutinize the traits of
three distinct lymph node clusters in Wistar rats. These clusters were specifically
targeted, encompassing nodes near the anal region, within the intestinal area, and
those in the respiratory system. This selection aligned with core tenets of ecolog-
ical lymphology, reflecting key insights from pivotal research in this domain. The
subjects of our study were male Wistar rats, methodically sorted into two age-
based groups to reflect different human life stages.

The correlation with human ages was illustrated using 5-month-old rats as
equivalents of humans aged 16 to 20 years, while rats aged 1.5 years were com-
pared to humans aged 75 years. This analogy was based on a life expectancy ratio,
employing a 1.7 coefficient as a comparative benchmark [5].

Our experimental design segmented the rats into three groups: a baseline
control group, a set of younger rats, and a collection of older rats, with each
group comprising 10 rats. To ensure a consistent and controlled environment,
each rat was provided constant access to food and water throughout the ex-
periment.

For a detailed analysis of the lymph nodes, we employed advanced light mi-
croscopy techniques, utilizing two high-end microscope models: the Leica DM
750 and the Mic-med-2, each equipped with a ScanMicro scanning attachment
for precise observation.

This setup enabled an in-depth examination of the lymphatic structures. We
adopted a technique to trace the lymphatic pathways in these rats, involving in-
jections of ink or Evans blue dye as per the protocol suggested by V. N. Gorcha-
kov [6]. This approach allowed us to visually map the intricate networks within
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the lymphatic system. We approximated the lymph node volume by treating them
as ellipsoids, providing a reliable estimate of their size.

For histological analysis, we adhered to rigorous standards and protocols
[7,8]. These methods were chosen for their proven reliability, simplicity, and their
ability to consistently yield high-quality results, making them ideal for our re-
search objectives.

This comprehensive study embarked on an in-depth exploration of the lym-
phatic system in juvenile rodents, with a keen focus on their lymphatic nodules.
These nodules, resembling small, kidney-shaped entities, are pivotal components
of the body’s immune defense mechanism. The research meticulously examined
each region within these nodules, given their distinct and critical roles in orches-
trating immune responses.

At the heart of this investigation was a detailed comparative analysis of the
nodules’ external and internal segments. The external part, constituting approx-
imately two-thirds (66%) of the nodule’s total structure, was meticulously con-
trasted with the internal section, which comprised about one-third (34%). This
study particularly highlighted the variations in the proportions of these sections
based on the nodules’ anatomical locations. For instance, notable differences
were observed in the cortical to cerebrum ratios across various types of nodes,
such as the inguinal nodes located in the groin area (1.98), the tracheobronchial
nodes found in the chest (2.34), and the intestinal nodes situated in the abdomi-
nal region (2.47). These differences underscored a more densely packed structure
in the cortical areas, suggesting a specialized adaptation based on their locations
within the body.

A significant element of this research was the thorough examination of the
thymus-independent zone present within the lymph nodes. This zone is crucial
for the generation of antibodies, a fundamental aspect of the immune response.
Intriguingly, the size of this area exhibited variability among different types of
lymph nodes. The study noted a fairly consistent size in the inguinal and tra-
cheobronchial nodes, ranging between 41.18%-43.40%. However, this zone was
comparatively smaller in the mesenteric nodes, measuring about 32.97%.

Another key focus was the identification of lymphoid nodules with germinal
centers within the lymph nodes. These nodules are indicative of an active immune
cell presence. Notably, these nodules were found to be larger in the tracheobron-
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chial nodes, which hinted at a more robust and vigorous immune activity in these
specific regions.

In terms of juvenile rodents, the study observed a pronounced difference in
the size of the brain tissue areas across various lymph nodes. The inguinal nodes
demonstrated a larger brain tissue area (26.87+1.65%), as did the tracheobron-
chial nodes (25.56+0.86%), compared to their counterparts in the mesenteric
nodes (17.08%0.52%). This observation sheds light on the diverse functional roles
that different lymph nodes play within the lymphatic system.

Additionally, the research delved into the sinus system of the lymphatic
glands, a system critical for the filtration and retention of substances within the
body. This system’s size was found to vary among different glands, with the tra-
cheobronchial glands exhibiting the smallest sinus system. This variation reflects
the diverse roles these glands play in lymphatic transport and immune function.

Moreover, the study meticulously investigated the structural and functional
zones of lymph nodes in various bodily regions. For example, the tracheobron-
chial nodes were found to have a more developed internodal cortex and a higher
number of lymphoid nodules with germinal centers, yet they exhibited smaller
cerebral lymphatic sinuses. In contrast, the inguinal nodes featured a larger para-
cortical area, fewer lymphoid nodules with germinal centers, and a moderate-
ly-sized cerebral lymphatic sinus. Such detailed findings contribute significantly
to our understanding of the lymphatic system’s functionality and adaptability.

The study also pointed out the unique architecture of mesenteric nodes, which
showcased a significant cerebral lymphatic sinus region. Their internodal cortex
and lymphoid nodule areas, including generative centers, were of average size.
On the other hand, the tracheobronchial nodes presented a distinct architecture
with a prominent thymus-independent zone, lymphoid nodules, and medullary
strands, yet minimal sinus areas. The inguinal nodes were characterized by a
well-developed sinus system and a predominant paracortical zone that is depen-
dent on the thymus. These findings offer substantial insights into the lymphatic
system’s complexity and underscore its vital role in the immune response.

Furthermore, this study provides a novel perspective on the functional catego-
rization of lymph nodes, unveiling how their primary roles are intricately shaped
by the development and size of the sinus system. The inguinal nodes were found
to primarily support drainage functions, while the tracheobronchial nodes played
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a crucial role in immunity. The mesenteric nodes, interestingly, were observed to
perform a combination of these functions, highlighting the multifaceted nature
of the lymphatic system.

This in-depth research not only enhances our comprehension of the lymphat-
ic system in juvenile rodents but also sets the foundation for understanding the
adaptability and functionality of this system in various physiological conditions.
The meticulous attention to detail in this study, particularly in the analysis of the
different lymph nodes and their respective roles, offers a valuable contribution to
the field of immunology and lymphatic research.

The research undertaken to understand the nuances of lymph node structure
and function in rodents, both young and old, has led to a series of intriguing dis-
coveries, particularly regarding the differentiation in the composition of these
critical immune system components. A key finding from this extensive study was
the variation in the proportion of cortical to medullary tissue among different
types of lymph nodes. For instance, in mesenteric nodes, this ratio was notably
higher at approximately 41%, compared to inguinal nodes, which exhibited a ra-
tio of around 34%. This significant disparity not only underscores the distinct
structural identities of lymph nodes depending on their bodily location but also
highlights the unique way each type of lymph node adapts to its specific environ-
mental demands and functional necessities.

As the research delved deeper into the age-related changes in these lymphat-
ic structures, it became evident that older rats exhibited considerable alterations
in both their visceral and somatic lymph nodes. These changes were manifold
and included a reduction in the overall size of the lymphoid tissue, which is cru-
cial for the efficient functioning of the immune system. Additionally, there was
an increase in connective tissue within these nodes, which could imply a com-
pensatory mechanism or a sign of aging-related degradation. Furthermore, the
study observed a decrease in the area occupied by secondary lymphoid nodules,
suggesting a decline in the lymph nodes’ ability to generate an effective immune
response in older rats.

One of the most striking changes noted was the enlargement of the capsu-
lo-trabecular basis in the lymph nodes of older rats. This enlargement was partic-
ularly evident in the thickening of the capsule and trabeculae across various lymph
node groups. The extent of this change was most pronounced in the intestinal and
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tracheobronchial nodes, where a 2.2 to 2.4-fold increase was observed compared
to the inguinal nodes. This significant structural alteration could be indicative of
various physiological changes occurring as the rats age, potentially impacting the
Ilymphatic drainage and immune surveillance capabilities of these nodes.

In terms of the cortical substance, aged rats demonstrated varying structural
compositions depending on the location of the lymph node. Mesenteric nodes,
for instance, had the smallest internodal cortex area, highlighting their unique
structural and functional adaptations. In contrast, inguinal and tracheobronchial
nodes had larger internodal cortex areas, with inguinal nodes showing a notable
increase of 1.3 times in older rats. However, this size decreased by 2.1 times in
mesenteric nodes, indicating a dynamic change in the structural organization of
these lymph nodes with age. The paracortical area, which is significant for T-cell
mediated immune responses, remained relatively stable across different lymph
node groups in older rats, but it was observed to be larger in inguinal nodes com-
pared to others.

Furthermore, the research brought to light significant changes in the lymph
nodes of aged rats in terms of lymphoid nodules with germinal centers. Ingui-
nal nodes experienced a 1.4-fold decrease, mesenteric nodes a 1.9-fold reduc-
tion, and tracheobronchial nodes a more pronounced decrease of 2.3 times.
These changes have far-reaching implications for the operational functionality
of the lymph nodes, with a noticeable shift in the ratio of secondary to primary
Ilymphoid nodules. This shift signifies a decline in their proliferative capacity,
which could have critical implications for the overall immune competence of
older rats.

When examining the cerebral mass volume in older rats, the study uncovered
remarkable data. The cerebral mass in mesenteric nodes of these older rats in-
creased significantly, to about 34.8%, which is almost 1.6 times the size found
in inguinal and tracheobronchial nodes. This increase is double that observed
in younger rats, suggesting a marked age-related change in the immunological
activity within these nodes. However, the cerebral mass volumes in the inguinal
and tracheobronchial nodes of older rats were approximately 21.62% and 22.11%
respectively, showing minimal deviation from the values noted in younger rats.

Additionally, the size of the thymus-independent zone, which is crucial for
B-cell mediated or humoral immunity, was found to be fairly consistent in both
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inguinal (around 32.73%) and tracheobronchial (approximately 34.84%) nodes.
However, a significant expansion in this zone was observed in the mesenteric
nodes of older rats, where it occupied around 44.85% of the node. This expansion
indicates a possible increase in humoral immune activity in these nodes as the
rats age.

An analysis of the spatial distribution of thymus-dependent (T-zone) and
thymus-independent (B-zone) areas within lymph nodes also revealed interest-
ing variations based on their location in the body. Inguinal and tracheobronchial
nodes predominantly exhibited a T-zone, with coefficients of around 1.41 and
1.12 respectively. This is indicative of a robust T-cell mediated immune response
in these nodes. Conversely, the mesenteric nodes had a coefficient of about 0.64,
pointing to a more pronounced humoral (B-cell mediated) immune response in
these nodes. This distribution underscores the lymph nodes’ ability to adapt and
specialize according to their specific location and the demands placed upon them
by the body’s immune system.

The comprehensive study undertaken to explore age-related transformations
in the lymph nodes of rats is a testament to the ever-evolving nature of biologi-
cal systems. Focusing primarily on the structural and functional aspects of these
Ilymph nodes, the research uncovers a myriad of intricate changes that occur as
the rats mature. A pivotal aspect of this study is the observation of a decrease in
the size of lymphoid nodules that possess germinal centers, a crucial component
of the immune response mechanism.

Delving into the specifics, the investigation reveals that this reduction is not
uniform across all lymph node types. In inguinal nodes, the shrinkage is quanti-
fied at about 1.4 times their original size. This trend becomes more pronounced
in mesenteric nodes, which contract by approximately 1.9 times. However, it is
in the tracheobronchial nodes where this phenomenon is most significant, with a
contraction of an astounding 2.3 times their initial size. This pattern underscores
a potential decline in the functional efficiency of these lymph nodes, a critical
consideration in the context of age-related immune response.

In addition, the study sheds light on the variations in the ratio of secondary
to primary lymphoid nodules. This ratio is a key indicator of cell proliferation
rates within these organs. The research meticulously quantifies these ratios, re-
vealing a gradual decline across different nodes: inguinal nodes exhibit a ratio

2. Camapa 3405



HAYYHBIN ACHEKT Ne12 2023 TOM 27

of 1.10£0.03, mesenteric nodes at 0.91+0.03, and tracheobronchial nodes at a
lower 0.69%0.03. These figures suggest a decreasing trend in cell proliferation
rates with age, which could have significant implications for the overall immune
capabilities of the organisms.

Another critical observation made in the study is the alteration in the size of
the sinus system within these lymph nodes as the rats age. In older rats, the ingui-
nal nodes’ sinus system expands by 1.8 times compared to their younger counter-
parts. This expansion contrasts with the tracheobronchial and mesenteric nodes,
which experience a reduction in size by 1.2 and 1.9 times, respectively. When an-
alyzed in relation to the overall lymph node area, the sinus system occupies a con-
siderable portion, ranging from 9.04% to 14.29% of the area. The inguinal nodes,
in particular, show a substantial cerebral lymphatic sinus area of 12.5+0.51%,
which is markedly larger — between 2 to 3.3 times — than those in the mesenteric
and tracheobronchial nodes.

The research also brings to light significant disparities in the thymus-inde-
pendent zone, a region integral to B-cell mediated humoral immunity. In older
rats, this zone is notably larger in the mesenteric lymph nodes, encompassing
44.851+3.16% of the area. This contrasts with the inguinal and tracheobronchi-
al nodes, where the areas are almost equal, at 32.73+£2.14% and 34.84%+2.48%
respectively. On the other hand, the thymus-dependent zone, which is indica-
tive of the T-cell immune response, is more pronounced in the inguinal and tra-
cheobronchial nodes, with ratios of 1.41£0.04 and 1.12+0.04, respectively. The
mesenteric nodes, with a lower ratio of 0.64%0.02, seem to favor a more robust
humoral immune response.

In terms of overall architecture and functionality, the study concludes that
with aging, rats’ lymph nodes undergo significant transformations that impact
their draining and depositing capabilities. The mesenteric lymph nodes in old-
er rats demonstrate the least cortical-brain index, internodal cortex area, and
thymus-dependent zone, primarily consisting of brain substance and the sinus
system. Conversely, the tracheobronchial nodes exhibit elevated values in these
areas, with a predominance of the thymus-dependent zone and narrow lym-
phatic sinuses. The inguinal lymph nodes, while presenting a lower connective
tissue content, show a higher paracortical area and cerebral lymphatic sinus
indices. This represents a unique morphological variant that balances both
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thymus-dependent and thymus-independent zones with expansive lymphatic
sinuses.

These findings collectively suggest that the structural modifications in lymph
nodes due to aging have profound implications for the functional capacity of
these organs within various regions of the lymphatic system. The insights gar-
nered from this study not only enhance our understanding of the aging process in
the context of the lymphatic system but also open up avenues for further research
into age-related immune response mechanisms.

Lymph nodes, integral elements of the lymphatic system, are pivotal in main-
taining fluid equilibrium and facilitating essential immune responses. Their
efficacy is not uniform but varies significantly depending on the specific lym-
phatic region they are associated with. This variation is a well-established fact,
extensively backed by scientific literature and studies [9,10]. These nodes serve as
critical junctures in the lymphatic flow and are reflective of the unique immune
characteristics inherent to the body’s distinct lymphatic areas [11,12]. It is crucial
to acknowledge that the geographical positioning of these nodes within an or-
ganism, coupled with the age of the subject, exerts a profound influence on their
structural integrity and compositional makeup [13,14].

Focusing on the inguinal lymph nodes, which are particularly accessible and
thus a frequent subject of study [15,16], we find that they play a key role in the
lower body’s lymphatic system. This includes areas like the external genitalia and
parts of the abdomen. In younger specimens, these nodes are distinguished by
their abundance of secondary lymphoid follicles, each marked by a well-defined
germinal center. This is a clear indication of their vigorous participation in im-
mune system activities [17,18]. Additionally, the paracortical regions of these
nodes often display signs of hyperplasia, indicative of an amplified T-cell mediat-
ed immune response [13,19].

As animals progress in age, there are marked and observable structural alter-
ations in these lymph nodes. A trend towards reduction in size is noted, accom-
panied by a thickening of the external capsule. Concurrently, there is a discern-
ible degeneration in the lymphoid tissues and a concurrent increase in connective
tissue presence [20,21]. These changes are indicative of a gradual decline in
functional capacity, pointing towards a less robust immune system in the old-
er specimens. Turning our attention to the mesenteric lymph nodes, which are
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predominantly associated with the lymphatic drainage of the intestines [13], it
is observed that in younger animals, these nodes usually possess numerous sec-
ondary lymphoid clusters. Interestingly, primary nodules are somewhat rarer in
these nodes [19,20]. Furthermore, the size of the paracortical area in these nodes
displays significant fluctuation, ranging anywhere from 7% to 28% [19,22,23].
This variability could be indicative of different stages in immune development
and responsiveness.

The tracheobronchial lymph nodes, strategically positioned near the trache-
al bifurcation, play a critical role in the bronchopulmonary system [24]. These
nodes are characterized by a pronounced ratio of cortical to medullary tissue
[25], underscoring their primary function in initiating immune responses against
airborne pathogens. Notably, the expansion of regions such as the paracortical
zone, the medullary cords, and Ilymphoid follicles equipped with germinal cen-
ters, serves to highlight their indispensable role in the orchestration of immune
responses.

Our investigative efforts focusing on young rats have shed light on the dis-
tinctive characteristics and structural divergences among various groups of lymph
nodes. These differences are reflective of their unique functional roles and mor-
photypes. The structure of the medullary cords within these lymph nodes, for
instance, is seen to be significantly influenced by their bodily location [26,27].
There exists a range of perspectives in various studies regarding the microana-
tomical and cytoarchitectural changes that lymph nodes undergo with advancing
age [28,29]. Generally, it is observed that older lymph nodes tend to exhibit a re-
duction in size, diminished cortical material, and an increase in connective tissue
stroma, among other age-related changes [28,29].

Moreover, the occurrence of sclerolipomatous atrophy, a commonly observed
condition in lymph nodes, is also noted [30]. These alterations have a significant
impact on the orientation of lymph nodes, whether towards immune functional-
ity or drainage efficiency. With the onset of aging, lymph nodes exhibit a marked
decrease in their compartmental sizes and a reduction in the sinus system. This
reflects the functional limitations that emerge as a consequence of aging. This
comprehensive understanding of the structure and function of lymph nodes, as
influenced by both age and location, is of paramount importance in pushing the
boundaries of medical research and enhancing clinical practices.
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Conclusions

This study on the lymphatic systems of young and old rodents reveals how
aging impacts immune function. It initially examines the structural differences
in the lymph nodes of young rodents, highlighting variations in their cortex and
medulla based on location. The research then analyzes lymph nodes from various
body regions, noting unique structural features and the presence of a thymus-in-
dependent zone crucial for antibody production.

Key findings include a decrease in the size of lymphoid nodules with germinal
centers in older rodents, indicating reduced immune capabilities with age. The
study also observes size variations in the medullary regions of different lymph
nodes and changes in the lymph nodes’ drainage functions due to aging.

In summary, the research provides vital insights into the aging process’s
effects on the lymphatic system and immune response, highlighting the sys-
tem’s adaptability and the evolving nature of lymph nodes in different anato-
mical areas.
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Possibilities of phytocorrection of morphofunctional
state of lymph nodes at different ages

BepemeHnko AHactacus CepreeBHa
CTyAeHT MHCTMT)’TC MegULUMHDBI U NCUXOTTOTMN MMEeHU 3eﬂbMOHC
Hosocnbupckoro rocyaapcTaeHHoro yHusepcHTeTa
JleBuernko UpuHa AmutpueBHa
CTyHAeHT I/IHCTMTyTG MEIMLMHBI M CUXONIOrMM MMEHM 3enTbMaHa
Hosocnbupckoro rocyaapcTeeHHoro yHusepcHTeTa
lopuakoB Bnagumup Hukonaesuu
JOKTOP MeaMUMHCKMX Hayk, npodeccop Hayuko-mccnegosarensckoro
MHCTUTYTa KnuHuHecKow 1 sKcnepumeHTanbHow numbonorm — dunnana
I/IHCTMTyTa LMTONIOrMM M FEHETHUKMU CM6MPCKOI'O oraenenms Poccurickosi akagemmm Hayk
BepryHosa Exkarepuna EBrenbeBHa
CTYAEHT MHCTMT)’TG mMmeguumHbl U NCUXONTOrMN MMEeHU 3enbmaHa
Hosocubmpckoro rocyaapcTeeHHoro yHusepcuteta
Tymac Aptem CepreeBuy

CTYAEHT MHCTMI}/ICI MegnUMHBI U NCHUXOTIOrMHU UMEeHN 3enbmaHa
HOBOCM6HPCKOFO rocyAapCcTBEHHOIo yHMBEPCHUTETA

bekeneBa KceHuna AnekceeBHa

cTyAeHT MHCTUTYTa MeamumHbl M MCUXONOrMM MmMeHM 3enbmaHa
Hosocnbupckoro rocynapcTaeHHoro yrusepcuteta

HoBukoBa Mapus ®epopoBHa

cTyAeHT MHCTUTYTa MeamumHbl M MCUXONOrMM MmMeHM 3enbmaHa
HOBOCM6MPCKOI’O rocyAapCcTBEHHOrO YHUBEPCHUTETA

LWanmapaaHosa Auana PamunbeBHa

cTyneHT MHCTUTYTa MeaMUMHBI M MCHXONOrMM MMeHH 3erbmaHa
Hosocnbupckoro rocyaapcraeHHoro yHusepcuteta

Abstract: This study focuses on the need to stimulate lymphatic drainage and optimise mor-
phofunctional parameters of lymph nodes at different stages of ontogenesis. This aspect acts
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as a fundamental direction in research work combining the principles of lymphology and ger-
ontology. The main focus of the work is to improve the efficiency of lymph nodes through the
application of phytotherapy methods. In this context, bioflavonoids of plant origin, which have
significant therapeutic potential, play a special role. The study was conducted to evaluate the
effect of an innovative phytopreparation on the morphological and functional state of lymph
nodes in rats of different ages, including young and elderly individuals. The results showed that
the use of phytotherapy has a positive effect on the structure and functional characteristics of
lymph nodes, thereby improving their performance and efficiency throughout different life stag-
es. These findings represent a significant contribution to the development and improvement of
wellness and rehabilitation programmes aimed at maintaining health and slowing down ageing
processes, and can be used as a basis for future medical practices and therapeutic approaches.
Thus, this study opens new perspectives on the use of phytopreparations to improve the health
of the lymphatic system and offers innovative approaches for the treatment and prevention of
diseases associated with lymph node dysfunction. It also emphasises the importance of integrat-
ing knowledge from different fields of medicine to achieve a comprehensive understanding and
improve health across the lifespan.

Annomauus: B pamxax dannoeo uccaedoganus yoeasiemes 6HUMAHUe HEOOX00UMOCMU CIMUMY-
AUPOBAHUS MUMPAMUHECK 020 OPEHANCA U ONMUMUAUUU MOPPODYHKUUOHANDHBIX NADAMEMPO8
AUMPOY3108 HA PAZHBIX IMANAX OHMO2EHe3d. DMom AcheKm biCHynaem 6 Kasecmee QyHoa-
MEHMANbHO20 HANPABACHUS 8 UCCA006amMeNbCKoll pabome, couemaroujeli NPUHUUNLL AUMpo-
Aoeuu ¢ eepowmonoeueil. OCHOBHOe 6HUMAHUE 6 pabome Y0eAeHO NOBbIUEHUN) IPPeKmuUHo-
cmu pabomol AuMpoy3106 uepe3 npumenerue memooos gumomepanuu. B smom Konmerxcme
0C00Y10 Poab uepaom 6UopdAA80OHOUObL PACMUMENbHO20 NPOUCXONCOeHUS, KOmOopble 001adaiom
SHAUUMENbHBIMU MEPAneBMUYecKUMU 803modxcHocmamu. Hccaedosarnue nposoounocs ¢ yenvio
OUeHUMb BAUAHUE UHHOBAUUOHHO20 YUMONpenapama Ha mopghoaocuteckoe U QyHKYUOHANb-
HOe COCMOsIHUe AUMPAMUYECKUX Y3108 Y KPbIC PA3MUYHO20 803pACMA, BKAOUASL MOA00bIX
U nOJCUAbIX 0cobell. Pesyabmamot noKazanu, Ymo ucnonb308anue GUmMomepanu oKasvliedaem
noA0CUMENbHOE 8030€licmeue Ha CIMPYKMYPY U (YHKUUOHANbHbIE XAPAKMEPUCMUKY AUMPO-
V3108, MEM CAMbIM YAYMUAs UX PABOMOCHOCOOHOCMb U IPDeKMUBHOCMb HA NPOMAICCHUU
DA3HBIX JCUBHEHHBIX SMAN08. Imu omKpbimus npedcmaeasiiom coooi 3HAUUMENbHbI 6KAA0
6 paspabomKy u yco8epuleHCME08anue 0300P0GUMENbHbIX U PeadUAUMAYUOHHBIX NPOSPAMM,
HANpaeneHHbIX Ha No00epicanie 300p06bs U 3aMe0NeHUe NPOUECco8 CMAperUs, U Mo2ym Obimb
UCNOAb308AHbL 8 KAYeCmee 0CHO8bL 0451 OYOYuUX MEOUUUHCKUX NPAKMUK U MEPaneemu4ecKux
nooxodos. Taxkum o0pasom, OaHHOe UCCAeO08AHUE OMKDbIEACM HOBble NePCHeKmuebl 8 001a-
CMU NPUMEHEHUsl YUMONPenapamos Oas YAYHULeHUs: COCMOSHUS AUMPAMUYECKOU CUCEMbL
U npedaazaem UHHOBAUUOHHbIE NOOXO00bL 6 00AACMU AeHeHUs U NPOYUAAKMUKY 3a001e6aHU,
CBA3AHHBIX ¢ HAPYWEHUSMU 6 pabome aumpamuueckux y3no8. OHO makice noovepKusaem
BANCHOCMY UHMe2PAYUU 3HAHUL U3 PA3AUMHBIX 00nacmell MeOUyUHbL 045 O0CMUNCCHUS KOM-
NACKCHO20 NOHUMAHUS U YAYHULEHUS 300D08bS HA NPOMANCCHUU 8CEUl HCUSHU.
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Karouesnle caosa: 6uogaasonoudst, pumocmumynayus, aumpamuyeckue y3avl, aumgpamu-
YecKuUil pecuoH.

Introduction

During ontogenesis, the human body is exposed to multiple exogenous and
endogenous influences that can destabilise the structure and function of organs
and systems at any age. There is an exhaustion of compensatory mechanisms,
which, in turn, increases the risk of initiation of pathological processes. Over
the years, this risk only increases due to the continuing action of harmful en-
vironmental factors and a decrease in the regenerative and adaptive abilities of
the body. A special role is assigned to the lymphatic system and, in particular, to
lymph nodes in ensuring the body’s defence against the action of exo- and en-
dogenous factors at different ages [1]. Structural changes of lymph nodes induced
by pathogenetic factors in adolescence or age-related changes in old age may be
accompanied by impairment of their function, which in the long term may lead to
reduced quality of life. Understanding the mechanisms of negative factors impact
on the lymphatic system is the subject of scientific research and is of paramount
importance for the development of a strategy for prevention and correction of
emerging disorders.

The need to correct the structure and function of the lymphatic system re-
quires the search for methods and means aimed at improving the efficiency of
the lymph nodes in the lymphatic region. The method of choice is phytotherapy,
which allows to achieve stimulation of lymphatic drainage and increase the im-
mune function of peripheral lymphoid organs [2,3]. It is debated to what extent it
is reasonable to apply phytotherapeutic methods in the conditions of decreasing
activity of lymphoid tissue with age. Nevertheless, from the position of preventive
gerontology and lymphology, phytotherapy represents an important direction in
research related to the protection and counteraction to aging of the lymphatic
(lymphoid) system [4,5].

The aim of the study was to investigate the effect of the original photothera-
py on the morphofunctional characteristics of lymph nodes at different stages of
ontogenesis.
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Literature review

Phytocorrection, as an innovative approach in modern medicine, is a method
of influence on the body using plant preparations. This method becomes espe-
cially relevant when considering the morphofunctional state of lymph nodes in
different age periods. The studies of Yu.M. Levin [2] emphasise the importance
of stimulation of interstitial humoral transport and lymphatic drainage of tissues.
These processes play a key role in ensuring the normal functioning of the lym-
phatic system. Based on these findings, a detoxification methodology known as
atraumatic endoecological rehabilitation according to Levin (AERL) has been
developed [2, 6]. This method involves active intervention to improve the trans-
port processes occurring in the interstitial space and lymphatic channel.

A key role in maintaining health and preventing various diseases is attributed
to plant bioflavonoids as pharmacologically active compounds [7]. Their antioxi-
dant, anti-inflammatory and immunomodulatory properties make them valuable
ingredients in plant bioactive supplements of functional foods. Plant bioflavonoids
are attracting increasing attention from scientists due to their potential health and
therapeutic properties, especially in the context of enhancing the function of the
Ilymphatic system. In particular, natural bioflavonoids such as quercetin and other
plant-derived polyphenolic compounds have shown promising results in experi-
ment [8]. These compounds may have antioxidant, anti-inflammatory effects and
reduce oedema by improving lymphatic circulation, [9]. Bioactive supplements
(“Lymphosan”, “Lymphovit”, “Harmonia Vita”) containing Siberian plants de-
serve attention [10]. Their use in sanatoriums of the Altai region showed high
efficiency, especially in the older age group, which confirms their potential in the
correction of morphofunctional state of lymph nodes in the implementation of
the principles of lymphostimulation, lymphoprotection and lymphocorrection.
The literature describes the properties of various phytomedicines and their ability
to influence the lymphatic system, and in particular the lymph nodes [6, 11].
The use of plants such as common cuff, medicinal bloodroot and others helps to
improve the function of the lymphatic system [6,11]. These plants have unique
properties to stimulate lymphatic drainage and improve lymph node health.

Despite extensive research in this area, many aspects of the effects of phyto-
medicines on the lymphatic system remain unexplored. In particular, the mech-
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anisms of interaction between flavonoids and different cell populations of lymph
nodes, as well as their role in modulating the immune response, require further
investigation. Our data confirm the ability of flavonoids to exert corrective and
stimulating effects on lymph nodes at different stages of ontogenesis in accor-
dance with the concept of lymphatic region by Yu.l. Borodin [16].

Materials and Methods

The study focused on investigating three topographic groups of lymph nodes
in rats. These are inguinal, mesenteric and tracheobronchial nodes. The choice
of these groups was made based on the principles of ecological lymphology [4,5].

To obtain the most accurate and objective data, white male rats of Wistar breed
were chosen as the objects of the study. The age of these animals was 5 months
(young) and 1.5 years (old). The age of rats is correlated with the age of humans.
Thus, 5 months of rat life equates to 16—20 years of human life, while 1.5 years
of rat life corresponds to 75 years of human life based on a coefficient of 1.7 [12].
During the experiment, the animals were divided into control and experimental
groups. The control group included young and old animals without phytoreme-
diation and the experimental group included young and old animals receiving the
phytoremediation. The phytoremediation was added to food with standard diet.
There were at least 10 animals in each group.

The phytopreparation formulated as biologically active additive 1Qdetox-
SORB (NPF “SIB-CRUK?”, Koltsovo, Novosibirsk) was used. [QdetoxSORB is
a powder of mechanochemical grinding of plants (flax seeds, tea kettle (Hedys-
arum theinum Krasnob), thick-leaved badanum (Bergenia crassifolia), May
rosehip (Rosa majalis Herrm.), blackcurrant (Ribes nigrum L.), Rhodiola rosea,
blueberry myrtillus (Vaccinium myrtillus), common lingonberry (Vaccinium vi-
tis-idaea), thyme creeping (Thymus serpyllum L.) [13]. The daily dose of the
combined phytopreparation was 200 mg/kg. Its most important bioactive sub-
stances are flavonoids, arbutin, dietary fibre and trace elements, allowing to
achieve antioxidant, anti-inflammatory, sorption and protective effects.

Light microscopy methods were used for detailed analysis of lymph node mor-
phology. Histological analysis of lymph node structure was performed in accor-
dance with the established standards and recommendations [14,15]. Leica DM
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750 and Mikmed-2 microscopes equipped with ScanMicro specialised scanning
attachment were used in the study.

Own results

Young animals. Phytotherapy affects the structure of lymph nodes in young
animals. Plant bioflavonoids, acting on cellular immunity, change the structural
organisation of lymph nodes. After this therapy, cortical matter in lymph nodes
occupies 64.72%-69.48% and brain matter 30.46%-32.01%. The index of corti-
cal-brain ratio exceeds two, being 2.12+0.04 for inguinal and tracheobronchial
lymph nodes and 2.2840.06 for mesenteric lymph nodes.

After phytotherapy in young animals there are changes in the dimensionality
of intranodal zones in the lymph node structure. In the tracheobronchial lymph
node, the internodal cortical area increases to 14.244+0.70%, which is 1.9-2.1
times larger than in the inguinal and mesenteric lymph nodes. The paracortical
area varies from 26.8% to 32.2%, with no statistical differences between lymph
nodes. Thymus-dependent area is 38.81% in inguinal, 41.78% in tracheobron-
chial and 34.09% in mesenteric lymph nodes.

The area of lymphoid nodules remains high after phytotherapy, being 5.72%-
8.26% in the absence of germinative centres and 9.89%-12.63% in the pres-
ence of germinative centres. The ratio of secondary to primary lymph nodes is
1.3520.04 and 1.53£0.06 in inguinal and mesenteric lymph nodes, respectively,
and 2.15%0.18 for tracheobronchial lymph nodes.

The area of medullary masses after phytotherapy was 25.33+1.47% for in-
guinal and 25.79£0.87% for tracheobronchial lymph nodes, and 18.15+£0.66%
for mesenteric lymph nodes. Thymus-independent area predominated over thy-
mus-dependent area, indicating activation of the humoral link of cellular im-
munity. After phytotherapy, the sinus area increases, especially in the mesenteric
lymph node, exceeding 1.8—2.2 times the values of other lymph nodes.

The effect of phytotherapy in young animals enhances drainage and immune
functions of lymph nodes, minimally affecting their structure.

Old animals. Phytotherapy used in old animals has an effect on the structural or-
ganisation of lymph nodes of different regions. This is due to the fact that flavonoids
contained in plants activate drainage and correct the structure of lymph nodes [8].
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After phytotherapy in old animals, it was observed that the cortical area in
inguinal and tracheobronchial lymph nodes is 72.68+2.12% and 69.23+2.71%
respectively. These values are slightly less in mesenteric lymph node where they
are 63.6613.08%. Significant differences are observed between mesenteric and
inguinal lymph nodes. When compared with the group of animals that were not
corrected, after phytotherapy, the cortical area increases by 13.14% in inguinal
lymph node, 8.12% in mesenteric lymph node, and decreases by 6.55% in tra-
cheobronchial lymph node.

The mean brain matter area ranged from 24.82% to 36.26% in the lymph
nodes of different regions, with the lowest in the tracheobronchial lymph node.
After phytotherapy, the reduction in brain matter is 3—4% in inguinal and tra-
cheobronchial lymph nodes and the highest reduction (11.47%) is observed in
mesenteric lymph node.

After phytotherapy in aged animals, the inter-nodal cortical area remains
smaller in all lymph nodes. Specifically, after phytotherapy, the area of the in-
ter-nodal cortical part is 4.32+0.42% in inguinal lymph node, 6.99+0.31% in
mesenteric lymph node, and 12.3£0.30% in tracheobronchial lymph node.
Compared to animals without correction, the inter-nodal cortical area decreased
1.9-fold in inguinal lymph node, 1.2-fold in tracheobronchial lymph node, and
increased 1.2-fold in mesenteric lymph node after phytotherapy.

After phytotherapy in older animals, the largest paracortical area is observed
in the inguinal lymph node and is 43.14+2.18%. This is twice as much as in mesen-
teric (20.04£1.07%) and tracheobronchial (21.15%2.17%) lymph nodes.

Thymus-dependent area had the largest area in inguinal lymph node
(47.42%3.12%), the smallest in mesenteric (27.03+3.17%) and medium in tra-
cheobronchial (33.45+£3.08%) lymph nodes. Administration of the phytocom-
pound increased the area of lymphoid nodules with germinative centre in in-
guinal, mesenteric and tracheobronchial lymph nodes. After phytotherapy in
aged animals the area of cerebral thrusts practically does not change in inguinal
and tracheobronchial lymph nodes, but in mesenteric lymph node decreases by
1.3 times.

It was observed that after phytotherapy the common sinus system changes its
lumen. In inguinal and tracheobronchial lymph nodes it approximates in size,
being 10.84—12.59%. This is less than that of the mesenteric lymph node. This
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indicates that phytotherapy can modulate the structure of lymph nodes, making
them more compact and functional.

After phytotherapy of aging lymph nodes, new structures appear, so-called —
tertiary lymphoid nodules. The appearance of these lymphoid nodules is due to
the need to compensate for the decrease in immune function and they are formed
in certain situations. In this case, their formation was stimulated by phytotherapy.

Finally, after phytotherapy, differences in the structure of lymph nodes de-
pending on their localisation were found in older animals. For example, the mes-
enteric lymph node had the lowest cortical-brain index, whereas the inguinal
Iymph node had a high thymus-dependent area. These differences may indicate
the speciality of each lymph node and how phytotherapy may affect them.

Discussion

In the course of our study the fact of positive effect of phytotherapy on mor-
phofunctional state of lymph nodes of different ages has been established. These
results are confirmed in recent studies in accordance with the presented concept
of lymphatic region [16]. Emphasis is placed on the importance of regional lymph
nodes in the overall state of the lymphatic system. This is consistent with our
observations on the effects of phytotherapy on regional lymph nodes and empha-
sises the importance of studying them in the context of prevention and treatment.

Ross and Kasum [17] conducted an in-depth study of plant flavonoids, look-
ing at their bioavailability, metabolic effects and safety. In addition, the authors
emphasised that the metabolic effects of flavonoids may contribute to their an-
ti-inflammatory, antioxidant and cardioprotective effects. Plant flavonoids are
effective on various body systems. The lymphatic system is not an exception. We
have proved in experiment the ability of flavonoids to stimulate and maintain
morphofunctional parameters of lymph nodes, especially those undergoing se-
nile transformation.

One of the studies shows the ability of the flavonoid baicalein to induce prolif-
eration and activation of T-regulatory cells (CD4(+)Foxp3(+) T-cells), which is
a sign of a positive effect on the proliferative function of lymph nodes [18]. In turn,
the application of the original phytopreparation leads to an increase in secondary
Ilymphoid nodules and the appearance of tertiary lymphoid nodules as evidence
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of activation of differentiation and proliferation of lymphoid cells weakened by
aging. It is evident that plant bioflavonoids can stimulate the proliferative activity
of lymph nodes, especially at late stages of ontogenesis. A study by Khaliel et al.
(2021), showed the ability of flavonoids to interact with sphingosine-1-phosphate
receptors to enhance the migration of immune cells from lymph nodes into the
bloodstream [21]. This effect may contribute to the optimisation of the body’s
systemic immune response and is evidence of the immunomodulatory activity of
flavonoids.

Phytonutrients, increasing the performance of lymph nodes, slow down the
aging process of lymphoid tissue [19, 20]. The obtained facts serve as a basis for
the promising use of phytotherapy in health-preventive anti-aging programmes.
Achievement of a positive effect is possible at realisation of principles of lympho-
sanation in order to provide effective work of lymph nodes at ageing. An original
phytomineral complex combining stimulating and protective lymphotropic prop-
erties in relation to the lymphatic system is proposed. The phytocomposition has
a positive effect on lymph nodes that have undergone senile changes [20]. And
other scientists confirm the positive effects of phytotherapy on the lymphatic sys-
tem by stimulating lymphatic drainage and improving the metabolism between
cells and interstitial fluid [9, 22].

The effectiveness of phytocorrection for optimising the morphofunctional
state of lymph nodes at different periods of life is becoming evident. Phytothera-
py is a safe and effective way to influence the lymphatic system, especially in the
elderly, and deserves further research and application in clinical practice.

Conclusions

Phytotherapy based on plant bioflavonoids changes the structural organisa-
tion of lymph nodes depending on age. Phytotherapy little changes the structure
of lymph nodes with a tendency to increase the T-dependent zone during the
period of maximum development of lymphoid tissue in young animals.

After phytotherapy, there is an optimisation of the structure and function of
Iymph nodes that have undergone age-related changes. In old animals phytother-
apeutic effect is manifested in activation of lymphoid cells proliferation against
the background of increase of the main structural and functional zones responsible
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for cellular and humoral immunity. One of the important points is the formation
of extracortical substance — tertiary lymphoid nodules initiated by phytotherapy.

Features of structural changes of lymph nodes depend on their topogra-
pho-anatomical localisation, which determines the specificity of the modifying
effect on phytotherapy.
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