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PE3IOME. Lenn paGoTbl — aHanu3 ypoBHS Makpo- M MHKPOJIEMEHTOB B OTICIBHBIX 30HAX OIyXOJH MPHU Pas-
JMYHBIX CTETICHSX aHaIIa3uy IIIHABHBIX OMyXOJICH.

Matepuanbsl M MeToAbl. OmnpeaeneHsl 0COOEHHOCTH 3JEMEHTHOTO CTaTyca OT/ENOB INIMANBHBIX OITyXoJiel mpu
Pa3MUYHBIX CTENEHSX aHamua3uu. sl aHalu3a MCIOJIb30BAH METO]] aTOMHO-3MHCCHOHHOM CHEKTPOMETPUHU C MHIYK-
THUBHO CBSI3aHHOM MJ1a3MOH.

PesyabTatsl. [IpoBeneHHBIN aHAJIN3 CBUIETEILCTBYET O IOBBIICHHON KyMYJIILIUA MAKpO- U MUKPOJJIEMEHTOB B
TKaHM TJIMOM TI0 CPABHEHHUIO C TKaHBIO TOJOBHOTO MO3ra MPaKTHYECKU 30POBBIX JrojeH. [loka3aHo, 4TO KOHIIEHTpa-
LUl MM, JKele3a, IUHKA B MEPUTYMOPAIBEHON 30HE TIIMOM IPH BBICOKHMX CTETEHSX aHAIUIa3uu (IIPH METacTa3HpoBa-
HuM) Bblle, yeM npu Grade I, 11, a ypoBeHb MUKPOIJIEMEHTOB, CIIOCOOHBIX aKTHBUPOBATH arlONTO3 KJIETOK M/WJIM UHIH-
OMpoBaTh CUTHAIBHBIC MyTH, PETYINPYIONINE MPOIU(EPALNIO U aHTHOTEHE3 TP TIIHAIBHBIX OMyXOJISIX (JIMTHH, CENCH)
B IEPTYMOPAJILHOM 30HE, IPH BBICOKHX CTENEHSAX aHAIUIA3UH — HIDKE.

3akiiouenue. BeisiBieHNe rpynn MUKPOAJIEMEHTOB, MEHSIOIINUX YPOBEHb B MEPUTYMOPANBbHOM 30HE TNIMOM INpH
METaCTa3MPOBAHUH, MOXKET OBITh MCIOJIB30BaHO JUIs A depeHnnansHoil AMarHOCTHKN CTENICHN aHAIUIA3UH 3THX OITy-
XOJIEH, a TaKKe JIeUb B OCHOBY TEpaIHH 3JI0KAYeCTBEHHBIX HOBOOOPA30BaHUH I'OJIOBHOTO MO3Ta.
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BBEAEHUE

Bnmsiare MuHEpansHOTO 0OMEHa Ha MPOIECCH MPOoNnQepaniy U allonTo3a KJIETOK H, COOTBETCTBEHHO,
B [IATOTCHE3¢ 3JI0KaYECTBEHHBIX HOBOOOPA30BaHMI MO OOJIBIIEH YacTH 3aKII0YACTCS B MX BOBJICYECHHHU B pa-
0oty curnHaneHbix myted (Plum et al, 2010) w/mnm B perymsiuuio cBOOOJHOPaIMKAIBHBIX IPOLECCOB
(Ikpeama et al., 2023). BmecTe ¢ TeM HU3BECTHO, UYTO MEPUTyMOpaIbHas 30HA TJIIMOM WUIPaeT 3HAUYUTEIHHYIO
POJIb B POCTE U OIYXOJIH, CIIOCOOCTBYS ee mporpeccun (Altieri et al, 2021).

[lens mccnenqoBaHUS — aHAIU3 YPOBHA MAaKpO- M MUKPOIJIEMEHTOB B OTIEIBHBIX 30HAX
OITYXOJIH IIPU Pa3IMYHbBIX CTETICHX aHAIIa31uH IIIHAJIBHBIX OITyXOJIEH.

MATEPUAADI U METOADI

Nzyganmm mocieonepanronHsiid MaTepran 20 marieHToB (39-61 eT) ¢ rmoMaMu pa3Hoi CTENeHN aHarnIa-
3WH 10 TIPOBENICHHS JIeUeHHs. [ MCTONOrMIecKui TUarHo3 ycTaHoBiIeH o knaccudukanun BO3 omyxomneit [ITHC
(Louis, 2021). KoHTpons — TKaHb MO3ra JIHLI, TIOTHOIIKX B pe3yibTaTe TpaBMbl, 6 yenosek (31-56 ner). Uccie-
noBanue onoopeHo atndeckuM komuteTroM GI'BOY BO «[IMMY» Munznpasa PO (Ne6 ot 17.04.2019r.).

AHanu3 ypoBHS Makpo- U MAKPO3JIEMEHTOB MTPOBOJAMIIN B TOMOTE€HATaX TKaHM OIMyXOJH W MO3Tra MeTO-
JIOM aTOMHO-3MHCCHOHHOW CIIEKTPOMETPUHM C WHAYKTUBHO CBSI3aHHOW IIJIa3MOW Ha CHEKTPOMETpe
iCAP6300Duo (Thermo Scientific, CILIA). Ctatuctudeckyio o0pabOTKy JaHHBIX BBIIOIHSIA C UCIOJB30-
BaHueM naketa StatPlus6.

PE3YABTATHI

AHanmu3 Makpod3JIEMEHTOB B Pa3InYHBIX 00JACTSIX TIMOM BBISBUI 3HAYMTEIBHOE MOBBINICHUE UX YPOB-
Hs1, KpoMe ypoBHS (ocdopa B epUTyMOpaTLHON 30HE U KallUsl TaM K€ TPU BBICOKUX CTEIICHSAX aHAIIa3uU
(Grade 111, IV). [lokazaHo, 9TO IS BCEX OTAETOB OITyXOJH, BKIIOYAs HETIOBPEKICHHYIO TKaHb, OKpPYKaro-
IIyI0 OIMyXOJIb, HapyImieHo cooTtHommeHue Na/K. C 0ombmoi goseii BeposITHOCTH MTaHHBIN (HaKT MOXKET OBITh
obycrnoBieH cHmkeHneM akTHBHOCTH Na/K-AT® mpu 3m0kavuecTBEeHHBIX HOBoOOpa3oBaHusx (Zhang et al,
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2017). Takxe ObUIO BBISBJICHO 3HAYMMOC YBEIMUYCHHE COAEPYKAHUS HCCIEIOBAHHBIX MHUKPOIJIEMEHTOB BO
BCEX 30HAX OIyXOJICBOH TKaHH.

Takue pe3yabTaThl, BEPOSATHO, 00YCIOBICHB U3BECTHOM CITIOCOOHOCTHIO TIIHANBHBIX OMYXOJIeH aKKyMy-
JTUPOBATh MUKPO3IEeMEHTHI (Stojsavljevi¢ et al., 2020). Cunraercs, 9To 60j1ee BEICOKOE COMIEPIKaHNEe MUKPO-
a1eMeHTOB (0co0eHHO Mn 1 Se) MOTyT y4acTBOBaTh B MexaHH3Max KaHieporeHesa (Lankosz, et al., 2014).

WHTepecHo, YTO 3HAYMMBIX OTJIIMYMI 110 YPOBHIO B MEPUTYMOPAIBLHON 30HE OT KOHTPOJIS HE BBISIBICHO
TONBKO JUIs MeaH. [Ipr 5TOM KOHIIEHTpAIHs STOTO MUKPOAJIEMEHTa B IEPUTYMOPAJIbHOM 30HE OoJiee 3HAYH-
TEeJIbHA NPH BBICOKUX CTETEHSAX aHaIUIa3uM, YTO MOXKET OBITh CBS3aHO C POJIBIO MEIW IPU aHTHOTIE€HEe3e
(Jomova, Valko, 2011), nockonsky npu Grade III, IV nabaronarorcs npoueccsl MetactasupoBanus. Conep-
JKaHUE JINTHA U CelieHa B MEPUTYMOPAILHON 30HE MPHU BBICOKHX CTENCHSX aHAIUIA3WU OKa3ajloch 3HAYMMO
Hmxe, yeM npu Grade I, II. Jlutwii 3amyckaetr TRAIL-uHIYyIpOBaHHBIIN amonTo3 3a CUET MOBHIIIEHHON KC-
Ipeccru penentopoB kinerounoit cmeptu (Lan et al., 2013). CeneH MOKET BBI3BIBATH HHTHOUPOBAHUE MYTH
PI3BK/AKT/mTOR (Sun et al., 2017), oAHOT0 U3 OCHOBHBIX CUTHAJIBHBIX IyTEeH TTTHAIBHBIX OIyXOJEH, pery-
JUPYIOUIHUX NMPoNrepaniio KIETOK U aKTUBAIMIO aHTUOTeHE3a.

3AKAIOYEHUE

ITpoBeneHHbIN aHATN3 CBUIETEIBCTBYET O MOBBIIICHHON KyMYJISIIUM HEKOTOPHIX 3JIEMEHTOB (OCOOCHHO
MeJH, XKeJe3a, IMHKA) B IEpUTYMOPaJIbHOM 30HE INTMOM IIPU BBICOKUX cremneHsx anaruiasuu (Grade I, IV),
KOTJla aKTUBHO IPOTEKaeT IpollecC MeTacTazupoBaHus. HampoTHB, ypoBeHb MUKPO3JIEMEHTOB, CIIOCOOHBIX
aKTUBUPOBATH aloNTO3 KJIETOK W/WIM WHTHOMPOBATh CHTHAJIBHBIC MYTH, PETYIHPYIONMINE MPOTU(Eparuio U
AQHTHUOTCHE3 NPH TJIMANBHBIX ONMyXOJsX (JINTHH, CeJieH) B IEPUTYMOPAIbHOM 30HE MPU BBICOKMX CTEIEHSX
aHaruia3uu Huke, yeM npu Grade I, I1. IloTeHnmansHO 3TOT (GakT MOXKET OBITh UCIIOJIB30BAH HE TOJIBKO IS
mddepeHInaNT HON JUarHOCTUKU CTETIEHN aHAIUTa3uy TIIMOM, HO U JIeUb B OCHOBY TEpaIuH 3JI0Ka4eCTBEH-
HBIX HOBOOOPA30BaHUH IOJIOBHOTO MO3Ta.

Paboma evinonnena npu gunancoeoii noooepiicke Ilpozpammor pazeumua IHUMY «llpuopumem
2030» Ne 204.
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ANALYSIS OF ELEMENTAL METABOLISM
IN THE PERITUMORAL ZONE OF GLIAL TUMORS
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ABSTRACT. The purpose of this study was to analyze the level of macro- and microelements in individual areas
of the tumor with various degrees of anaplasia of glial tumors.

Materials and methods. The features of the elemental status of sections of glial tumors at various degrees of ana-
plasia were determined. For the analysis, the method of atomic emission spectrometry with inductively coupled plasma
was used.

Results. The analysis indicates an increased accumulation of macro- and microelements in glioma tissue com-
pared to brain tissue of practically healthy people. The concentration of copper, iron, and zinc in the peritumoral zone of
gliomas with high degrees of anaplasia (with metastasis) was higher than with Grade I, II. The level of trace elements
capable of activating cell apoptosis and/or inhibiting signaling pathways regulating proliferation and angiogenesis in
glial tumors (lithium, selenium) in the pertumoral zone at high degrees of anaplasia was lower.

Conclusions. Identification of groups of microelements that change the level in the peritumoral zone of gliomas
during metastasis can be used for differential diagnosis of the degree of anaplasia of these tumors, but also form the ba-
sis for the treatment of malignant brain tumors.

KEYWORDS: macro- and microelements, peritumoral zone, gliomas.





