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PE3IOME. [lo HenaBHero BpeMEeHH DIIEMEHTHBIH TOMEOCTa3 OLICHUBAIN MO OOIIEMY COIEPKAHUIO XUMHUYECKHX
9JIEMEHTOB B Pa3iIM4HBIX OMOCYyOCTparax, OJHAKO MCCIIEIOBaHUs IOCIEIHHUX JIET MOKa3ald, YTO U3MEHEHHUS YPOBHS
MHUKPORJIEMEHTOB JIaXK€E B IMANla30HE HOPMAJIbHBIX 3HAYEHUM CONIPOBOXKIAETCS UX NIEPEPACIPENEICHUEM 10 PA3JIMYHBIM
0eJIKOBBIM (pakiysM. B CBSA3M ¢ 3TUM LENbI0 JAHHOTO WCCIIEIOBAHUS SIBUJIOCH U3YUYEHHE BIMSHUS BRICOKOKAJIOPUHHOMN
JIMEThl Ha OCOOEHHOCTH OOMEHa MEAM B CHIBOPOTKE KpOBH. JKMBOTHBIE ObUIM pa3feNieHbl Ha JIBe Tpynmbl: | rpynma
(KOoHTpONBHAs) TTOTy4ana oouwii parwoHs, 1 rpynmna (onsITHAs) MmoTydana BEICOKOKAJIOPHTHYI0 AueTy. OOl parmox
nMen kanopuitHocTh 270 kkan/100 r. BricokokanopuiitHas TueTa OCHOBaHA Ha 0OABICHUH K 00IIEeMy palfioHy CBHHO-
ro caja, KOKOCOBOTO U IOJICOJIHEYHOTO Maces, B Boay Jno0aBisuiack ¢pykro3a. Ha nporspkennn 12 Henenb Kanopuii-
HOCTH CTymeHd4aTo yBenmuuBanack Ha 30, 60 u 90% ot kanopuitHocTH 0o0mmiero pamuona. AHanu3 (GopM MeIH BBIION-
HEH TIOCPEJICTBOM pa3JIelICHHs CHIBOPOTKU KPOBHU Ha (PPaKINH ¢ MOCIICTYIONIUM ONPEICICHHEM COJCPKaHN METaJlIa B
KaxJ10i (pakii METOIOM Macc-CIIEKTPOMETPHH C WHIYKTHBHO-CBSI3aHHOW Tu1a3Mol. Pasnenenne mpoBoauiu ¢ mo-
MOIIBIO0 CHCTEMBI IS BEICOKOA(h(HEKTUBHON KUIKOCTHOM XpomaTorpadun. B OmBITHON rpyTIie BBISIBICHO YBEIHYCHHE
YPOBHS TPAaHCKYIPEHHOBOH (pakimm Mean ¢ 8 10 24%, HU3KOMOIEKYISAPHBIX (hopM Mean ¢ 5 o 15% Ha GoHe cHmKe-
HUS 1[ePYJIOIUIa3MUHOBOM (pakiuuu Mmeau ¢ 65 1o 43% u anp0ymuHOBOH (pakimu meau ¢ 22 mo 18%. OreHka MeaHbIX
(bpakiyii B CBIBOPOTKE KPOBU MO3BOJIUIIA BBISIBUTH HAIMYUE HAPYILIEHUH MeTabO0IM3Ma JAaHHOTO METaJlia TP BBICOKO-
KaJOpUITHOM [MeTe Ha dTarle, Mpe/ecTBYIONEM JOCTOBEPHBIM N3MEHEHHAM OOIIeH KOHIIEHTPAUH 3JIEMEHTa B CHIBO-
POTKE KPOBHU.
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BBEAEHUE

OCHOBHOH TyTh MOCTYIUICHHS XMMUYECKUX JIEMEHTOB B OPTaHU3M — AIMMEHTAPHBIN, TTO3TOMY TOJTHO-
LIEHHOE U COaJaHCUPOBAHHOE IHUTAHME SIBJSCTCS IJIaBHBIM (PAaKTOPOM a/leKBaTHOI 0OECIEeYeHHOCTH Opra-
HU3Ma Makpo- U MUKpoaneMeHTamu (pankuna u ap., 2021). OgHako nutaHue COBPEMEHHOTO YeI0BEKa Xa-
pakTepusyeTcs OecnpereJeHTHO H30BITOYHBIM YPOBHEM MOTpeOIeHHs BhICOKOKanopuitHoi iy (barypun
u ap., 2020). o HemaBHET0 BPEMEHHU DJIEMEHTHBIH TOMEOCTa3 OICHUBAIIM IO O0IIEeMYy CONEPKaHUI0 XUMU-
YECKHX JIEMEHTOB B Pa3lIMYHbIX OMOCyOCTpaTax, OHAKO MCCIEIOBAaHUs MOCIEIHUX JIET MOKa3aju, YTO U3-
MEHEHHUSI yPOBHS MUKPORJIEMEHTOB AK€ B JUAIa30HE HOPMAaIbHBIX 3HAUYEHHH CONPOBOXKIACTCS MX IEpe-
pacnpeziefiecHHeM IO pa3jnyHbiM OenkoBbIM (pakiusm (Maass et al., 2020). Ananusz xumuueckux (Gopm
JJIEMEHTOB SIBJISIETCSI COBPEMEHHBIM IOJIX0/IOM B M3YYE€HHUH DJIEMEHTHOTO cTaryca opraHu3Ma. [{aHHBIH BHJ
aHanm3a obecrieyuBaeT HHGOPMAIIHIO, HEOOXOAUMYTO [T onrcaHus 3((HEeKTOB XUMHUECKUX (HOpM dJIeMeH-
TOB, KOTOpasi HEAOCTYIHA IIPH ONPEAEICHUH BaJTOBOT'O COAEPKAHHS HJIEMEHTOB.

Ilenp mccanenoBaHUS — U3yUYCHHE BIUSHUS BHICOKOKAJOPUHHOW TUETHI HA OCOOEHHOCTH
oOMeHa MeJTi B CHIBOPOTKE KPOBH.

MATEPUAADI U METOADbI

UccnenoBanne npoBoauiy Ha kpbicax-camiax muann SHR (n=30) ¢ ucxomnoii maccoit Tena 160—180 r.
JKuBoTHbIe ObUIM pazfiesieHbl Ha ABE TPyMNIbl: I rpynma (KOHTpoibHas) Modydana oouuit pauuon, I rpynma
(omBITHAS) TIOTyYasa BEICOKOKAIOPHIHYO auety. O0muii paron uMen kamopuitHocTs 270 kkan/100 r. Ber-
COKOKAJIOpHUITHAsI TMeTa OCHOBaHA Ha JI00aBIEHUH K OOIIeMY palliOHy CBHHOTO calia, KOKOCOBOTO H ITO/ICOJI-
HEYHOTO Maced, B Boy noOasisiiack GpykTo3a. Ha nporsokenun 12 Hepenb KaJOpUHHOCTD CTYIIEHUATO YBe-



MWUKPOSAEMEHTbI B MEAMUMHE: KPATKME COOBLLEHNA
50 TRACE ELEMENTS IN MEDICINE: SHORT COMMUNICATION

mmauBanack Ha 30, 60 u 90% oT kanopuitHoCTH 00Iero panuoHa. OnpeneneHne ConepKaHus WHAUBHITY-
QIBHBIX COCJIMHEHUN MEIM C BBICOKO- U HM3KOMOJICKYJISPHBIMH OMOJIOTMYCCKUMHU JIMTAHIaMHU TPOBOIMIN
METOJIOM BBICOKO3()()EKTHBHON JKUAKOCTHOW XpoMaTorpaduu M Macc-CIEKTPOMETpUEH ¢ HHIYKTHBHO-
CBSI3aHHOW TUTa3MoW Ha KomOuwHarmmu Xpomatorpada PerkinElmer S200 (CILIA) m macc-cnekTpoMerpa
NexION 300D (PerkinElmer, CILIA).

PE3YABTATHI

PesynpraTel MccienoBaHMM MOKa3ald, YTO MPU CTYNEHYATOM YBEIMYEHUHM KAJTOPUUHOCTH palKoHa
YBEIMYMBAIACh Macca Tejla JJA0OPATOPHBIX KUBOTHBIX OMBITHON TPYIITBEI OTHOCUTEEHO KOHTPOJIBHON TPyTI-
mel. B cpemaeM k 12-i Hemenmu NMpeBHINICHUE MACaTbHON MacChl Tena (KOHTPOJIBHON) ¥ )KHBOTHBIX OIBITHON
IPYII COCTaBSUIO 0K0JIO 60%, 4TO yKa3bIBaeT Ha pa3BuTHe OkupeHus. OOIas KOHIEHTPAIUSI MEIH B ChI-
BOPOTKE KPOBU y >KMBOTHBIX OIBITHOW TPYIIBI HE MpeTepresa 3HAYUTEIBHBIX U3MEHEHUNH OTHOCUTEIBHO
KOHTPOJIBHOM Tpynmbl. OHAKO MPOU3O0IIII0 U3MEHEHHE COOTHOIICHUS MEIHBIX (pakiuii Ha QOHE BBICOKO-
KJIOPUHHONW AWETHl. B CBIBOPOTKE KPOBH BBEISBICHO YETHIPE MeEIbCOACpKAIMX (paKIHi: TPAHCKYIPEHH,
LepYJIOIUIa3MIH, ATbOYMHH U HU3KOMOJIEKYJISIpHBIE (DOPMBI METH.

B onbiTHO# rpynne SHR HaOmofanoch yBelUueHHE YPOBHS TPAHCKYIPEHHOBOH (pakimu Meau ¢ 8 J10
24%., HU3KOMOJIEKYJISIPHBIX QopM Meau ¢ 5 1o 15% Ha GoHe cHIbKeHHUs LepyIOIIIa3MUHOBON (hpaKIMi MEAu C
65 1o 43% wu ansOymuHOBOH (pakimy Memu ¢ 22 1o 18%. CHukeHHe 1epyIoINIa3MUHOBOH (pakIuy MEIH MO-
JKeT CBHJETENILCTBOBATh O MOBHINICHWH ITyJia CBOOOJHONW KaTaJUTHYECKH aKTHBHOM Meau, oOiafaroiieil BbIpa-
JKEHHBIMH TIPOOKCHIAHTHBIMH W TPOBOCHAJIMTENFHBIMA CBOWCTBaMH. OIleHKa MeIHBIX (Ppakmuii B CHIBOPOTKE
KPOBH TT03BOJINJIA BbISBUTH HAJIMUKE HAPYIICHWI MeTaboM3Ma JJaHHOTO METallIa ITPY BhICOKOKAJIOPUIHHOM JTre-
TE Ha dTaIe, MPEAIICCTBYIOIEM JJOCTOBEPHBIM U3MEHEHHUSIM O0IICH KOHIICHTPAIIMU B CHIBOPOTKE KPOBHU.

3AKAIOYEHUE

Brisgsiennsie B X0I€ HUCCIICA0OBAHUS U3MCHCHHA MCTAIJIO-JIMT'aHIHBIX (bpaK]_II/Iﬁ MEIU CBUIACTCILCTBYCT
O BBICOKOM IIOTCHIIMAJIC OLICHKH (1)OpM XUMHUYCCKUX DJIECMECHTOB B CbIBOPOTKE KPOBH, YTO IMO3BOJIUT IIPOTHO-
3UPOBATH U MPOBOJUTH KOPPCKIIUIO 00MeHa XMMHYECKHUX DJIEMEHTOB 3HAUHUTEILHO paHbLIC U3MCHCHUSA UX
BaJIOBOH CBIBOpOTO'IHOfI KOHHOCHTPpAIUU U PA3BUTUA KIIMHUYCCKUX HpOSIBHeHI/Iﬁ JAHUCIJICMCHTO30B.
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ABSTRACT. Until recently, elemental homeostasis was assessed by the total content of chemical elements in various bi-
osubstrates, however, recent studies have shown that changes in the level of trace elements, even in the range of normal val-
ues, are accompanied by their redistribution to various protein fractions. In this regard, the purpose of this study was to study
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the effect of a high-calorie diet on the metabolism of trace elements, taking into account the study of chemical forms of copper
in blood serum. The animals were divided into two groups: group I (control) received a general diet, group II (experimental)
received a high-calorie diet. The total diet had a calorie content of 270 kcal/ 100 g. A high-calorie diet is based on the addition
of lard, coconut and sunflower oils to the general diet, fructose was added to the water. Over the course of 12 weeks, the calor-
ic content increased stepwise by 30%, 60% and 90% of the caloric content of the total diet. The analysis of copper forms was
performed by dividing blood serum into fractions, followed by determination of the metal content in each fraction by induc-
tively coupled plasma mass spectrometry. The separation was carried out using a system for high-performance liquid chroma-
tography. In the experimental group, an increase in the level of the transcuprein fraction of copper from 8% to 24%, low mo-
lecular forms of copper from 5% to 15% was revealed against the background of a decrease in the ceruloplasmin fraction of
copper from 65% to 43% and the albumin fraction of copper from 22% to 18%. Evaluation of copper fractions in blood serum
revealed the presence of metabolic disorders of this metal with a high-calorie diet at the stage preceding significant changes in
the total concentration in blood serum.
KEYWORDS: trace elements, high-calorie diet, rats, copper.





