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BMICT MIHEPAJIbHUX EJEMEHTIB Y TEIMNATOLUTAX LIYPIB I3
IHCYJIIHOPE3UCTEHTHICTIO, O'KUPIHHSIM TA OKUPIHHSM VY
MOECIHAHHI 3 HOJJIOAE®ILUTOM
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Pe3tome. Y cratrTi mpeacTaBieHi pe3yib-
TaTH JOCTIDKEHHS BMICTy MiHEpalbHUX €IeMeH-
TIB y remaTronuTax IIypiB i3 iHCYJIIHOPE3UCTEHT-
nictio (Ip), oxxupinasam (O) Ta OXKHUPIHHAM Y TIO-
eHaHHI 3 HonoaedinuTom (O+n).

Y TBapuH i3 Ip YCTaHOBJICHO 3HMIKECHHS
BMicTy Miai B meuinni Ha 27,3% (p<0,05) momo
KOHTpomo. Y rpynax teapuH i3 O Ta O+Mx cro-
CTepirajgu 30UIbIICHHS BMICTY JaHOrO MiKpoene-
MEHTa TIOpIBHSHO 3 KOHTponemM Ha 27,4%
(p<0,05) Ta 36,2% (p<0,05) BigmoBimHO. YMicT
3aji3a y TBapHH YCiX JAOCHiHUX Tpyn OyB BHUIIMH
[0 BIJHOIICHHIO 110 KOHTpoito Ha 34,2-38,4%
(p<0,05). Y romoreHari me4iHKd TBapuH i3 Ip
BMICT KaJIbI[IF0 JOCTOBIPHO HE BIAPI3HABCS Bif
AHAJIOTIYHOTO TOKa3HWKA y IHTAKTHUX TBApHH Ta
TEepEeBUIUB KOHTPOJBbHI Jani Ha 22,2% (p<0,05) y
tBapuH 13 O, Ha 23,1% (p<0,05) — y mypiB i3
O+Vin. Bmict marsito y TBapuH i3 Ip 6yB MeHImit
MOPIBHSHO 3 KoHTposieM Ha 19,3% (p<0,05). Taka
K TEeHJeHIIia 30epiranack y mypis i3 O Ta O+Mn
(Bmict marnito menmmii Ha 27,2%, p<0,05 Ta Ha
28,1%, p<0,05 BimnoBigHo). CyTTEBUX KOJNHBaHb
yMICTy IIUHKY y TBapHH YCiX JOCIITHHUX TPYIl HE
BCTAHOBJICHO. 30KpeMa, yMICT MIKpOeIeMEHTa
OyB HIDKYHIA MOPIBHSIHO 3 KOHTPOJIEM Y TBapHH i3
Ip, O, O+Mx Ha 10,0% (p<0,05), 18,4% (p<0,05)
Ta 23,5% (p<0,05) BiamomigHo. BMmicT MapraHiiro
OyB HIDKYHIA MTOPIBHSIHO 3 KOHTPOJIEM Y TBapHH i3
Ip Ha 13,6% (p<0,05), y rpymi 3 O - Ha 14,8%
(p<0,05), y TBapuu i3 O+ - Ha 16,2% (p<0,05).
BusiBiieHO 10CTOBIpHE 3HIKEHHS KOHLICHTpAIIIi
XpOMY y TOMOTeHaTax MeviHKM y TBapuH i3 Ip (Ha
52,3%, p<0,05), O (ua 58,1%, p<0,05) Ta y urypis
i3 O+ (1a 56,2%, p<0,05).

OTpumaHi pe3yiabTaTd JIEMOHCTPYIOTh
3MIHM BMICTy MIHEPaJbHUX €IEMEHTIB y Ipymax
TBapuH i3 Ip, O Ta O+Wx. Tlopasblie J0CTiKEH-
Hs OCOOJMBOCTEH HarpoMajpKeHHs 010eIeMEHTIB
Yy TKaHWHI MEYiHKN COPUATHMYTh Kpamomy po3y-
MIiHHIO 0i0XIMIYHUX MEXaHI3MIiB PO3BUTKY IaHUX
MaToJNOTiH Ta 3a0e3neyaTh MOXIUBOCTI KOMILIIEK-
CHOT KOPEKIIii iHITUX METa0OIYHUX TTOPYIICHb.
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KarwuoBi ciioBa: MiHepanbHI €lIeMEHTH,
THCYJIIHOPE3UCTEHTHICTh, OXHPIHHS, Hoxomedi-
IHT.

Beryn. Incyminopesucrentricts (Ip) Bu-
3HAYaloTh SIK CTaH, 110 CYNPOBOKYETHCS 3HUKE-
HUM TOTJIMHAHHSM TJIFOKO3W TKAaHWHAMH OpraHi3-
My IiJ BIUIMBOM iHCyNiHy. OJHaK cydacHe TO-
HATTA [p HE 3BOAUTHCS /10 TapaMeTpiB, SKi Xxapak-
TEpU3YIOTh JIMIIe MeTaboNi3M BYIJICBOJIB, a
BKJIIOYAE TAKOXK 3MIHM MeTa0oji3My >KUpiB, OLI-
KiB, (YHKIIT KIITHH €HJOTeIi0, eKcrpecii re-
HiB.Y PO3BUTKY Ip YiTKO MPOCTEKYETHCS HasB-
HICTh JIBOX II KOMIIOHEHTIB: CIIaJKOBOroO Ta Haly-
TOro. AJe Joci He iIeHTHU(IKOBaHO TOYHI T'eHEeTH-
YHI MOPYIIEHHS, IO JeXaTh B OCHOBI ii HasBHOC-
Ti. Ile CBiTYMTH NPO TMOJIrEHHICTh XapaKTepy
THCYJIIHOBOT pE3UCTEHTHOCTI [2, 4, 5].

Ha xniTHHHOMY piBHI MepeayMOBOIO IS
¢dbopmyBaHHsS cTaHy Ip CIyryioTh BiIXWICHHS Y
(YyHKIIOHYBaHHI OYyIb-KOTO 3 KOMIIOHEHTIB iH-
CYJIIHOBOT'O CHUTHAJBHOTO KacKaly, alie 3a3BHYaii
3araipHa [p Mae cucteMHMid xapakTep yHacwiIoK
KOMITJIEKCY B3a€MOOOYMOBJICHUX TMOpPYIIEHb
pi3HUX OpraHax y BiIlIOBiib Ha METaO0ONIYHHIA,
HEHPOCHIOKPUHHUHA CTpec, T'eHETHYH Je(eKTH
[5, 8].

MoykHa BUAUTUTH LUIMH P 3aXBOPIO-
BaHb Ta (i310JOTIYHUX CTaHIB, IO CYMPOBOIKY-
toteest Ip. OmHUM i3 HaBaXXIHMBINIMX YHHHUKIB
posButky IP, € oxupinns (O) [8]. ¥ xBopux i3 O
THCYIJIIHO3aJIeKHI TKAHWHU HE MOXYTh 3aCBOIOBa-
TH TJIIOKO3Y MPH HOPMaJIbHOMY BMICTI 1HCYIIIHY B
opraiami [4]. [HTEeHCHBHMI JINOJI3 B yMOBax
rinepiHCy/IiHeMil TNPU3BOAUTH JO IIIBHUIICHOT
nponykmii BuUTbHHX kupHHX Kucior (BXK) y
KpOBi, II0 Y CBOIO 4epry Bele 0 MOJAIBIIOrO
nporpecyBanHs auciininemii [7, 16]. Hammmmko-
Ba mpoxaykuis BXKK BicuepanbHOO KHPOBOIO
TKaHWHOIO Ha Tl Ip MPHU3BOAMTH 1O 3HHIKCHHS
YyTIUBOCTI MEYiHKH 10 ONOKyrouoi aii iHCYIiHY
Ha TMPOIIECH TIOKOHEOTeHe3y, HACIHIJKOM Y0ro €
rinepriikemisi. JXupoBa TKaHWHA € MiclleM CeKpe-
il BETUKOI KUTBKOCTI MENTHAIB, 0araTto 3 SIKMX €
TOPMOHAaMH, sIKi OepyTh y4acTh y MiATPUMIII eHe-




PreTHYHOT0 TOMEOCTa3y, BKIIFOUAOUu OOMIH BYT-
JIEBO/IIB, MOAYJIOIOYN TKaHWHHY YYTIUBICTH JIO
iHCYyINiHY. 3 JiTepaTypHUX JKepel BiIoMo, II0 3a
YMOBU TPHBAJIOTO BHCOKOTO BMICTY HAaCHYEHHX
KUPHHUX KHUCJIOT B KPOBI aKTUBYIOTHCS BHYTpIII-
HBOKJIITUHHI LUIAXYM IOIIKOODKEHHSA KIITUHH 34
paxyHOK okcupaliiiHoro crpecy [4, 6]. Y marore-
He3i 0araThoX 3aXBOPIOBAHb IEYIHKH BAXKIIHBY
pOJIb Bifirpae amonTuyHa 3aru0eiib T'eraTOLUTIB
[2, 3, 8]. OTxe, 3a cyyacHUMH ysiBieHHsMHE [p 1 O
€ maToQi3ioNOriYHUMH MPOIlecamMHt, IO 3aIycKa-
I0Th KacKaJl MaTOJIOTIYHUX Peakiiil 1 MpU3BOIATH
10 (GOopMyBaHHS LLIOT0 KOMILIEKCY MOPYIICHb 1
3aXBOPIOBaHb, TOMY IPYHTOBHE BHBYEHHS (yH-
JaMEHTaJIbHUX MEXaHI3MIiB IX PO3BUTKY € BKpai
aKTyaJbHUM. 3BakKaloUW Ha TOMIMPEHICTh 00~
nedinmry (Mx) B Ykpaini, BUCOKAa HMOBIpHICTb
KOMOIHOBaHOI'O IOEJHAHHS 3a3HAYEHUX MAaTOJO-
TYHUX CTaHIB.

OOrpyHTYBaHHS AOCHiIKeHHsA. Baxxmm-
Ba poiib y (opMyBaHHI TOpyIIeHb (DYHKIIIOHY-
BaHHS Oy/b-SIKOTO 3 KOMIIOHEHTIB iHCYJIIHOBOTO
CUTHAJIBHOI'O KacKaJy BiJIBOAMTHCSA MiHEPaJIbHUM
efeMeHTaM. 30Kpema, BHSIBICHHH B3a€MO3B’SI30K
MiK JIedinmuroM MarHito ta pozButkoM Ip. Hdedi-
IUT MAarHif0 HEraTUBHO BIUIMBA€ Ha CEKPEIil0 Ta
AKTUBHICTh IHCYJIIHY, 110 MPU3BOAUTH 10 (OpMYy-
BaHHs Ip. JedinuT nuHKY 3yMOBITIOE MOPYIICHHS
CHHTE3y Ta CeKpelil ¢i3ioNoriyHoi MoJeKyIH
iHCyNiHy. BakITUBUM  MIKpOENEMEHTOM, SIKHUi
3a0e3meuye peatizalfifo IHCYJIIHOBOIO CHUTHAJY €
xpom. Cepen 4HCIEHHUX OIOXIMIYHUX €(EKTIB
Cr’" HallBaXTMBIIIIM € HOro B3aeMOMis 3 MoJe-
KyJIOIO 1HCYIIHY B XOi amruridikaiii ropMoHaIb-
HOT0 CHTHaJIy. Mib MOTEHIIIIOE TIMOTTIKEMIYHUN
e eKT IHCYINIHY, MPUCKOPIOE MPOIECH OKHUCHEHHS
TIIIOKO3H, TAIbMY€ PO3MaJ TIIIKOTeHY Ta CIpHSE
HOro HaKONMYEHHIO Yy TMediHii. MapraHenp €
KOMITOHEHTOM 0aratbox ()epMEHTIB 1 BHKOHYE B
OpraHi3Mi psii BRXXITUBUX QYHKIIIH, OJHIEIO 3 TKUX
€ MIiJICHJICHHS TIMOTTIKeMIYHOTrO e)eKTy HCYIiHY
[9, 11].

MikpoeneMeHTH  BifirpaloTh  CYTTEBY
pOIJb y Tpoliecax BUTbHOPAJUKAILHOTO OKHCHEH-
HS Ta y peryisiuii anonto3dy. Tak, 3amizo i Mifp, 3
OJIHI€T CTOPOHH, BUCTYNAIOTH JIAHI[IOTAMHU KHCHE-
3aJIOKHUX PEaKIlii, a IIMHK 1 MapraHelb — aHTHO-
KCHIaHTaMH, SIKi KOHTPOJIOIOTh OKHCHI MPOIIECH.
LluHK € CeNEeKTUBHHMM IHTIOITOPOM aIoNTo3y,
Mapraseip, KajJMid, CBUHEIb — MOIYJISATOpaMH
anonTo3y, KoOalbT, 3ai30 3aIyCKalOTh aIlonTo3
(5, 9].

Orxke, BUBYEHHs maTorenesy Ip, O Ta Mx
Yy KOHTEKCTi CTaHy MakKpo- Ta MiKpOelIeMEHTHOTO
3a0e3meueHHs, PO3yMIHHS OCOOJIMBOCTEH maTore-
HETUYHOI Ta TEParneBTHYHOI 3HAYYIIOCTI PiBHS
MaKpo- Ta MIKpOEIEMEHTIB MOXKE CTaTH MiIIpyH-
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TSAM JUIS JOOIPAIIOBaHHS HOBMX METOIIB Mpodi-
JIAKTHKY Ta JIKYBaHHS JaHUX maTonorii [12].

Merta pocaimkenHs. Buznaumtu BMicT
MIHEpaJIbHUX EJIEMEHTIB y TI'elMaTolMTax IIypiB 3
THCYJIIHOPE3UCTEHTHICTIO, OXUPIHHAM Ta OXH-
PIHHSM Y TOEAHAHHI 3 HonoaediuToM.

Marepianu Tta Meromu. JlocmimkeHHsS
MPOBEJCHO Ha 45 OUIMX HEMHIMHUX IIypax Ma-
coto 120180 1, sIKUX pO3AUTHIM HA TPH JAOCIITHI
rpymnu: mypu 3 HaOyroro Ip (1-ma mocmigHa Tpy-
na, n=15), TBapunn i3 O (2-ra mocimigHa rpyrma,
n=15) Ta O y noeaHaHHi 3 Wn (3-ta mociigHa
rpymna, n=15). Pozutok Habytoi Ip y mocmigaux
TBapHH BIITBOPIOBANIM NUISXOM JIOJJABAHHS JIO
nuTHOI Boau 10% po3unH GpyKTO3U BIPOIOBK 8-
mu TiIokHiB [10]. Posurox O Ta M Monemopanu
3a JIOMOMOroro crieniansHoi gieta [1, 15]. Kont-
pPONBHY TpyINy CKiIajgamd 15 iHTAaKTHUX IIypiB.
EBTana3ziro 3aiiCHIOBAIM HIIAXOM AeKamiTanii mif
keramiHoBuM 3HeuyleHHsM (100 Mr/kr macu Ti-
na). Y roMoreHaTi Me4iHKH BH3HAYaJIM BMICT 3a-
JIi3a, KaJbIlif0, Mijli, MarHito, IIMHKY Ta MapraHIIio
METOJIOM aTOMHO-a0COPOIIIHOT CIEKTPOMETPIi.
Otpumani maHi ompaiboBaHi cratuctuyHo. Cra-
TUCTHYHO JOCTOBIPHOIO BBXKAIW PI3HHUIIO IPH
p<0,05.

Pe3yabTaTu nociaigkeHHsl. Y TBapuH i3
Ip BcTaHOBNIEHO 3HMKEHHS BMICTY MiJli B MIEUiHII
Ha 27,3% (p<0,05) momo koutpomto (puc. 1). ¥V
rpynax TtBapuH i3 O Ta O+Mn crnocrepiranu
30UTBIIEHHS. BMICTY JaHOTO MiKpoeleMeHTa
MOPIBHSAHO 3 KoHTposieM Ha 27,4% (p<0,05) Ta
36,2% (p<0,05) BiamoBigHO.

VYwmict 3amiza y TBapuH YCIiX JOCHITHHX
rpyn OyB BUIIMI MO BIIHOIIEHHIO JJO KOHTPOJIO
Ha 34,2-38,4% (p<0,05). Y roMoreHarti me4iHKH
TBapuH i3 Ip BMICT KaJbIil0 JOCTOBIPHO HeE
BIAPI3HABCS Bil AaHAJOTIYHOTO IIOKa3HUKA Y
IHTAKTHUX TBapUH Ta TEPEBUIIUB KOHTPOJIbHI
naHi Ha 22,2% (p<0,05) y tBapuH i3 O, Ha 23,1%
(p<0,05) — y mypis i3 O+Mx. Ymicr MarHio y
TBapuH i3 Ip OyB MeHIMI TOPIBHSHO 3 KOHTPO-
nmem Ha 19,3% (p<0,05). Taka >x TeHIEHISA
36epiranace y mypis i3 O ta O+Mn (ymict mar-
Hito MeHmwmi Ha 27,2%, p<0,05 ta Ha 28,1%,
p<0,05 BigmoBimHOo). CYTTEBUX KOJIWBaHb YMICTY
[UHKY y TBapHH YCIiX JOCIHIIHUX TPYyNl HE BCTa-
HOBJIEHO. 30KpeMma, YMICT MikpoeneMeHTa OyB
HWOKYHMHA MOPIBHSIHO 3 KOHTPOJIEM y TBapHH i3 Ip,
0, O+l na 10,0% (p<0,05), 18,4% (p<0,05) Ta
23,5% (p<0,05) BiamoBimHO. YMICT MapraHIlo
OyB HIDKYHIA MTOPIBHSIHO 3 KOHTPOJIEM Y TBapHH i3
Ip Ha 13,6% (p<0,05), y rpymi 3 O - Ha 14,8%
(p<0,05), y TBapuu i3 O+ - Ha 16,2% (p<0,05).
BusiBiieHO J0CTOBIpHE 3HIKEHHS KOHLICHTpAIIi
XpOMY Y TOMOTeHaTax MeviHKu y TBapuH i3 Ip (Ha
52,3%, p<0,05), O (ua 58,1%, p<0,05) Ta y mrypis
i3 O+Hxn (ma 56,2%, p<0,05).
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Puc.1. Ymict 6ioenemenTiB y nevinni nrypis 3 icyjainope3uctenTHicTio (Ip), oxxupinaam (O) Ta oxxupiHHAM
Ha i Hononedinuty (O+Un)

OOroBopeHHsi pe3yabTaTiB. 3HIKEHHA
BMICTY MiJli y TpyIIi TBapuH 3 Ip MOKHA TIOSICHUTH
THM, 10 B pe3yJbTaTi PO3BUTKY IMMATOJOTTYHOTO
mporecy B TEYiHI (3amajeHHs, pyHHyBaHHS Te-
MAaTOINTIB), BiIOyBa€eThCcA BUXiJ Y KPOB PEUOBHH,
SKI MICTATH Mifb. Bimomo, 10 IpH XPOHIYHUX
3aXBOPIOBAHHSAX IEUIHKYA BMICT MiJi B CHPOBATIII
migBHIIyeThes [2, 4, 5]. 3HWKEHHsS BMIcTy Mini
MOJK€ MTPU3BOANTH JI0 3HIKEHHS aKTUBHOCTI MiJlh
3aJIeKHUX METalo(epMEHTIB, 1 SIK pe3yibTarT, 10
MOCWJICHHSI TIPOLIECiB TIEPEKHCHOTO OKHUCHEHHS
ainigie (ITOJI), oxucHol Moaudikarii OUIKIB, me-
CTPYKIIT HYKJICTHOBHX KHCIIOT, BUBUIbHEHHS IIH-
TOKIHIB, MOPYIIEHb (QYHKIIOHATBHOTO CTaHy Ta
PO3BHTKY MaToJNOTi4HOr0 Tpouecy [17]. 3pocran-
HS BMICTY JJaHOI'O MIKpOEJIEMEHTY y Tpylax TBa-
pun 3 O ta O+l iIMOBIpPHO 1MOB’5I3aHO 3 eKcIIpe-
cieto Zn-, Cu-BMIiCHHX CYIEPOKCHAIUCMYTA3 1
METaJIOTIOHETHIB.

3 niTepaTypHHUX JDKEPEN BiIOMO, IO Ma-
TOJIOTIYHHM MPOIIEC Y MEYiHIlI MOXKE CIPUUHNHATH
3MiHM MeTaboui3My 3aiiza [11]. BpaxoByrouw, 1o
OCHOBHOIO (pYHKIII€IO 3aJ1i3a € MO0 y4acTh B OKH-
CHO-BITHOBHUX PEaKIlisX, OTPUMAHHUN Pe3yJIbTaT
MOXKHA TOSICHUTH MTOCHJIEHHSIM OKUCHHX TIPOIIECIB
y rematoruTtax [12]. MoXHa MPHUITYCTUTH, IO
MIJBUIICHHS PIBHS KaJbI[II0 y IeNaToIUTaX CIpPH-
s€ 3alyCKy MITOXOHJPIaIbHOTO AaroNTO3HOTO
CUTHAJIBHOIO KacKaqy, OCKUIbKM JaHUM KaTIOH
BiJlirpae BaXJIMBY POIIb Y MeXaHi3Max 3aruoeni
kiituH niedinky [11]. Sk Bigomo 3 mitepaTypHHX
JDKEpell, PO3BUTOK 1HCYNIHOPE3MCTEHTHOCTI aco-
IIFOETRCS, TEPI 3a BCe, 3 Ae(IUTOM MarHito. 3a
JaHUMH KIHIYHEX 1 (yHIaMEHTaJbHHUX JOCIi-
JDKEHb, MarHiil BUSIBIISIE TEMIaTONPOTEKTOPHY 0.
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BupaneHHs MarHio 3 TemaToLMTIB MOXe OyTH
OB’ s13aHO 31 3HIKEeHHAM BMicTy AT® [14]. Jloc-
JIDKEHO, 110 10HM MAarHil0 BHCTYMAOTh ©CEHIIIH-
HUMH KodakTtopamu OaraTbox (EpMEHTIB, SKi
O0epyTh y4acTh B OOMiHI BYIJIEBOMIB 1 JKHpIB, a
HU3BKUM HOro piBeHb MIIBHUILYE IHACKC aTepo-
ICHHOCTI, 0 € (haKTOPOM aJIMEHTAPHOI'O OXKH-
pians [16].

MIMOBipHO, MOpYIIEHHs MeTabomi3My re-
MaTOIMTIB Bene 1o reHepyBanns ADK, siki cripu-
YHHSAIOTh BUBUIBHEHHS LIWHKY 3 OLIKIB, MPH3BO-
nstau 1o ix qucdynkmii [17]. Otpumani pesyibra-
TH MOXHA MOSICHUTHU 30UTBIICHHSIM BUKOPUCTAHHS
IUHKY B MPONYKYBaHHI IIMHK-0,-TJTIKOIPOTEIHY,
SKHH 3pOCTac TMpH aliIMEHTApHOMY OXKHPIHHI,
BiJlirpatoyu, Ha JYMKY BUEHUX, 3aXHCHY poib [19,
20].

Maprasenp akTHBye (EPMEHTH LUKIY
JIMMOHHOI KHCJIOTH, TIOCHIIIOE Iit0 1HCYIIHY, He-
o0ximHui i Horo cuHTedy. OCKiIBKM Mapra-
HEIlb € BaXXJIMBUM 010€JIEMEHTOM, KOTPHUH Mijcu-
JIOE TiMormiKeMiYHUN eeKT iHCYNiHy, TPOTHie
JKUPOBIM JereHepallii MeYiHKW, TEHICHIIIO 0
3HMKEHHSI HOTO BMICTY y TBapWH BCiX JOCIITHUX
IpyI MOKHA TIOSICHUTH PO3BUTKOM IATOJIOTTYHOTO
nporecy y renaronutax. [lopymienas merabomis-
My B TEUIHII 3yMOBIIIOE Pi3KE 3HWKEHHS BMICTY
XpoMmy.

BucnoBku. Orpumani pe3ynbTaTd Jie-
MOHCTPYIOTh 3MIHH BMICTY MiHEpaJIbHUX eJIeMEH-
TIB y Tpynax TBapHH 3 IHCYJTIHOPE3UCTEHTHICTIO,
OXXHUPIHHAM Ta OXHUPIHHIM Y TMOEJHAHHI 3 HOIO-
nedinurom. [Tomanbiine T0CTIIHKEHHS 0COOIUBOC-
Teil MeTabomi3My 0i0eNIeMEHTIB Y TKaHHHI TEeYiH-
K{ CHPUATHUMYTH KpalloMy pO3yMiHHIO 0ioXiMiu-




HUX MEXaHI3MIB PO3BHTKY JaHUX MAaTOJOTiH Ta
CTBOPSATh MOXJIMBOCTI KOMIUJIGKCHOI ~KOpPEKIIil
THIINX META0ONIYHUX 3PYIICHb.
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Pestome. B crathe mnpencraBieHbl pe-
3yIbTaThl UCCIEOBAaHUS COACPKAHUS MHHEPAIb-
HBIX JJIEMEHTOB B TEMATONUTaX KPBIC C MHCYIH-
HopesuctentHocthio (Mp), oxupenuem (O) u
OXHpPEHHEM B COYETaHHH C HoJoaeUIuTOM
(O+1).

VY XuBOTHBIX ¢ Mp yCTaHOBJIEHO CHUXeE-
HHUE cojepKaHus Menu B medenn Ha 27,3%
(p<0,05) orHOCHTENBPHO KOHTpoONsA. B rpymmax
KUBOTHBIX ¢ O 1 O+ ﬁzl HaOJII0A)IA YBEITUYCHUC
COJICpKaHUSl JIaHHOTO MHKPORJIEMEHTa OTHOCH-
TeNbHO KOHTposiss Ha 27,4% (p<0,05) wu 36,2%
(p<0,05) cooTBETCTBEHHO. YMICT 3aj1i3a Y TBapUH
YCIX JIOCTIIHUX TPyIl OYB BUIIUH 11O BiTHONICHHIO
1o kouTporto Ha 34,2-38,4% (p<0,05). Conepxa-
HUE JKelle3a B JKUBOTHBIX BCEX OIBITHBIX TPYIII
OBLI BBIIIE TI0 OTHOIIEHHIO K KOHTPOIIO Ha 34,2-
38,4% (p<0,05). VY romoreHaTte meYCHU >KUBOT-
HBIX U3 Wp conepikaHue KalbIUs JOCTOBEPHO HE
OTJINYAJICSI OT aHAJOTMYHOTO MOKa3aTeNsy HHTaK-
THBIX JKUBOTHBIX U TPEBBICHI KOHTPOJbHEBIE JaH-
Hele Ha 22,2% (p<0,05) y xuBotHBIX ¢ O, Ha
23,1% (p<0,05) — y xpsic ¢ O+Mn. Conepxanue
MarHusi y >KUBOTHBIX ¢ Mp ObUIO HUXeE B cpaBHe-
Hum ¢ koHTporeM Ha 19,3% (p<0,05). Takas x
TEHISHITUS COXpaHsyachk y Kpeic ¢ O o O+Wn
(comeprkanne wmarHusi MeHblieHa Ha 27,2%,
p<0,05 m ma 28,1%, p<0,05 COOTBETCTBEHHO).
CylecTBEHHBIX KOIeOaHul CollepKaHus [IHHKA Y
KMBOTHBIX BCEX OMBITHBIX TPYII YCTaHOBIICHO. B
YaCTHOCTH, COJep)KaHUE MHKpPOIJIEMEeHTa ObLIO
HWKE 110 CPaBHEHHIO C KOHTPOJEM Yy KHBOTHBIX
us Up, O, O+hx wa 10,0% (p<0,05), 18,4%
(p<0,05) ta 23,5% (p<0,05) cooTBETCTBEHHO.
Conep:kaHue MapraHia ObUIO HUXKE Y CPaBHEHUH
Cc KoHTpojeM Yy uBOTHBIX ¢ Hp Ha 13,6%
(p<0,05), y rpynmne ¢ O - na 14,8% (p<0,05), y
MBOTHBIX ¢ O+ - Ha 16,2% (p<0,05). Bbisb-
JICHO JIOCTOBEPHOE CHIDKEHHE KOHIICHTpAIHH
XpoMa y TOMOTeHaTaxX TEYiHKA Y JKUBOTHBIX W3
Wp (na 52,3%, p<0,05), O (na 58,1%, p<0,05) u'y
KpBIC C O+n (12 56,2%, p<0,05).

[ony4eHnHble pe3yabTaThl AEMOHCTPHUPY-
10T M3MEHEHHS COJICPYKaHHsS MHHEPaJbHBIX DJie-
MEHTOB B TPYINaX XMBOTHBIX ¢ Up, O u O+,
HanbHetiniee HUCCIIEI0BaHNUE ocobeHHoCTElH

52 1(5) ciuenb-6epesenn, 2018

«Art of medicine»

HaKOIUICHUSI OMO3JIEMEHTOB B TKaHU IICYCHH OYy-
JIeT CIIOCOOCTBOBATH JIyUIIEMY ITOHMMAaHHUIO OHO-
XMMHYECKUX MEXaHHW3MOB Pa3BHTHS JAHHIX Iia-
TOJIOTHA M 00ECIIEYNT BO3MOXKHOCTH KOMIIJIEKC-
HOWM KOPPEKIMU JIPYTUX METa0OJIMYSCKUX CJIIBH-
T'OB.
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Abstract. The article covers the topic of
mineral elements in hepatocytes of rats with
insulin resistance, obesity and obesity in
combination with iodine deficiency.

According to modern concepts, Ir and
obesity are the root pathophysiological processes
that lead to the cascade of pathological reactions.
The result of that reactions is the formation of a
whole set of disorders and diseases. That’s why it
is crucial to study fundamental mechanisms of the
development of that disorders. Studying of the
pathogenesis of Ir and obesity in the terms of the
state of macro- and micronutrient provision,
understanding of the peculiarities of pathogenetic
and therapeutic significance of the level of macro-
and microelements - can be the basis for the
development of new methods of prevention and
treatment of these pathologies.

Animals with Ir have a 27.3% decrease of
the copper part in the liver. In the group of
animals with O and O + Io, we observe an 27.4%
(p<0,05) and 36.2% increase of the current ele-
ment in comparison to the absolutely healthy ani-
mals. The group of animals with IR has the 34.2%
higher level of iron in comparison to the standart,
animals with O have the same level as in the
previous group (34.8%), in the group of animals
with O + lo the percentage is 38, 4% (p<0,05).
As for the calcium part in the liver homogenates
of animals with Ir, it is 28.4% (p<0,05) higher in




comparison to the standart, in animals with O up
to 22.2% (p<0,05), and by O + Io - 23.1%
(p<0,05).The content of magnesium in animals
with Ir is 19.3% (p<0,05) lower in comparison to
the standart, in animals with O the percentage is
27.2% and in the group of animals O + lo -
28.1% (p<0,05). As for Zinc, there was no
significant fluctuations in the content of this
element. Animals with acquired Ir and O, O + Io,
have 10%, 18.4% and 23.5% respectively lower
percentage in comparison to the normal rate. The
content of Mangan in animals with Ir was 13.6%
lower than the standart in the group with O -
14.8%, and the content of this microelement
decreased by 16.2%. Regarding Chromium, we
found a probable decrease in the concentration of
this microelement in animals of the Ir group by
52.3%, in animals from the group of O - 58.1%
and in the group of animals with O + o - 56.2%
(p<0,05).

Reducing the copper content in the group
of animals with the Ir can be explained by the fact
that as a result of the development of pathological
process in the liver (inflammation, destruction of
hepatocytes) in the blood there is an outlet of sub-
stances containing copper. It is known that in
chronic liver disease, the content of copper in the
serum increases. Reducing the copper content
may lead to a decrease in the activity of copper-
dependent metal enzymes, and, as a result, to en-
hance the processes of lipid peroxidation (oxida-
tion of lipids), oxidative modification of proteins,
nucleic acid degradation, cytokine release, func-
tional state disorders, and development of patho-
logical process. The increase in the content of this
trace element in the groups of animals with O and
O + Io is probably due to the expression of Zn,
Cu-containing superoxide dismutase, and metal-
ionone. It is known from literary sources that the
pathological process in the liver may lead to
changes in the metabolism of iron. Considering
that the main function of iron is its participation in
oxidative-reduction reactions, the result can be
explained by the increase of oxidative processes
in hepatocytes. It can be assumed that the increase
of the level of calcium in hepatocytes leads to the
launch of the mitochondrial apoptotic signaling
cascade, since this cation plays an important role
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in the mechanisms of death of liver cells. As it is
known from literary sources, the development of
insulin resistance is associated, above all, with the
deficiency of magnesium. According to clinical
and fundamental studies, Magnesium has a hepa-
toprotective effect. Removal of magnesium from
hepatocytes may be associated with a decrease in
the content of ATP. It was investigated that mag-
nesium ions act as the essential cofactors of many
enzymes involved in the metabolism of carbohy-
drates and fats, while its low level increases the
index of atherogenicity, which is a factor of ali-
mentary obesity. Probably, the violation of
hepatocyte metabolism leads to the generation of
AFK, which causes the release of zinc from pro-
teins, resulting in their dysfunction. The results
can be explained by the increased use of zinc in
the production of zincall2-glycoprotein, which
increases with alimentary obesity, having, accord-
ing to scientists, a protective role. Mangan acti-
vates the enzymes of the citric acid cycle, enhanc-
es the action of insulin necessary for its synthesis.
Since Mangan is an important bioelement that
strengthens the hypoglycemic effect of insulin,
counteracts fatty liver degeneration, the tendency
to determine its content in animals of all experi-
mental groups can be explained by the develop-
ment of pathological process in hepatocytes. Vio-
lation of metabolism in the liver causes a rapid
decrease in the content of Chromium.

The achieved results demonstrate changes
in the content of mineral elements in animal
groups with insulin resistance, obesity and obesity
in combination with iodine deficiency. Further
research of the features of metabolism of
bioelements in the liver tissue will lead to the
better understanding of the biochemical
mechanisms of the development of these
pathologies.  Furthermore, it will create
opportunities for a comprehensive correction of
other metabolic changes.

Key words: mineralelements, insulinre-
sistance, obesity, iodinedeficiency.
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