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BILJINB MIKPOEJIEMEHTHOI KOMIO3UIII{
HA ®I310JIOTTYHUI CTATYC OPTAHI3MY LIYPIB

M. M. Jloneas

[acTutyT TBapuHHUITBAa HAAH

Haseodeno oami npo eniue KOMNIEKCHOI MIKDOEIeMEHMHOI KOMRO3UYIl HA OpeaHizM CMamegospiiux
Oinux wypie Ha mii 20400Y8aHHS 3 NOCHIOVIOUUM (DIUMHUM HABAHMANCCHHAM, WO CHPUSE HOPMANI3ayil
011K08020 0OMIHY, O04eBUOHO, 34 PAXYHOK aKmueayii pisHux pepmenmuux cucmem, saKi Oepymb yuacmo
y cunmesi Oiika ma 1o2o Oinbil payioHarbHOMY SuKopucmanii. Tlokazano KoaueaHHs akmMueHOCMI KIoH08UX
(epmenmis, ki gidicpaiomsv yuams y Memabonizmi OLIKie ma MaKpoeieMeHmis.

Karouosi ciioBa: MIKPOEJIEMEHTH, TOJIOAYBAHHS, ®EPMEHTU, METABOJII3M BUJIKIB

HaykoBisimMu HakonmdeHo Oarato (akTiB, sKi CBi4aTh, IO 3a YMOB TOJIOJYBaHHS TNeperyciM
3aJIII0I0ThCSl MIPUCTOCYBAIbHI MEXaHi3MH, BiIOyBa€Thcs CBOEpinHA (pepMEHTaTWBHA ajamTallisi OpraHizmy o
BIJICYTHOCTI TIO)KMBHHMX PEUYOBHH 1 TIepeXiJ] Ha CHIOTCHHE J>KHMBJIICHHA. Pa3oM 3 THM BCTaHOBJICHO, IO
TIOpYIIEHHS MOTPeOd OpraHi3My B 3aJI0BOJICHHI 1Ki IPU3BOAMUTH J0 PO3JIaay OOMIHHHX MpOIECiB. Y TOH ke Jac
mpo0JjeMa TOJI0IyBaHHS CTAHOBUTEH HAYKOBHUH IHTEPEC Y 3B’ 3Ky 3 BUKOPHUCTAHHSAM HOTO B SIKOCTI JIIKyBAJIBHOTO
(akTopa [1]. Hapasi romomyBaHHsS PO3TISTAETHCS SK CTaH TPHUBAJIOTO CTPECYy, IOB’SI3aHOTO 3 aNalTHBHOIO
aKTHBi3aIli€l0 OIOCHHTE3y TOPMOHIB HATHHUPKOBHX 3aj103, SKi BHSABISIOTH MPSAMUN (aKTUBYIOUMK) 1 HEIPAMUH
(30epirarounii) BIUIMB Ha KUTTEBO BaXITMBI (PepMEHTHI cUcTeMH opraHisMy [3]. Y Toii ke vac, OyJio mokasaHo,
mo 3HuKeHHs akTuBHOCcTi Na', K'-AT®aszu y MeMOpaHHHX IIpenapaTaX i B IIBHMX €pUTPOLUTAX IIPH
TOJIOJYBaHHI J03BOJIAE PO3TIIAJATH LIEH BUJI CTPECY SK OCOONMBHI, BIAMIHHUH BiJ TaKHWX CTPECAreHTIB K
iMMoOiTi3allis, rinokcis, xonof [2]. OckiabKu BCi (pepMEHTHI CHCTEMH € OLIKOBUMU CIIOTYKaMU, HecTadya OiIKiB
[P TIOBHOMY YM YaCTKOBOMY TOJIOAYBaHHI POOUTH HEMOXKIIMBUM IIOBHE BiJHOBIECHHS OUIKIB (hepMEHTHUX
CHCTeM, SIKi MIOCTIHHO PYyWHYIOTHCS B TPOLIEC] KUTTEMISUIBHOCTI opraHismy. Lle, B cBOIO uepry, Npu3BOAMUTE 10
OUIBIII-MEHIII BUPAKEHOTO MOCIa0IeHHs (QYHKIIT IMX CUCTEM 1 10 BIANOBIIHUX 3MiH B OOMiHI peyoBuH. Hamu
PO3TIISAIAIOTECS. pi3HI MeTaboNiuHI MOpPYIICHHS NPU TOJOAYBaHHI: BHXiJ CTapUX EPHTPOIMTIB 3 JIEMNO,
BUCHaXXCHHS 3amaciB AT®, MOMKOMKEHHS JiMMiJHOTO Iapy MEeMOpaHW i OKHCIIOBAJIBHHN CTpPEC, aKTHUBALiS
BHYTPIITHBOKITITHHHAX (DEPMEHTIB, IO BIUIMBalOTh Ha akTuBHiCTh AT®da3u, 3MiHa iOHHOrO OajaHcy KpOBI,
pi3ke 0OMEKeHHS HaIXODKCHHS MiHEpaTbHUX PEUOBHUH 3 DKero. Taki MOCHTIHKEHHS MPEACTaBISIOTh IiKaBiCTh
UL PO3YMIHHS KHCHEBOTPAHCIIOPTHOI CHCTEMH KpOBI TIpH EKCTpEeMajdbHUX CTaHaX opraHizmy [4].
[lincymMoByroun BHINlECKa3aHE OYEBUIHO, IO P T'OJOIYBaHHI MOXKE PO3BHBATHCS TUIIOBA CTPECOPHA PEaKIIis,
IIPOSIBU SIKO1 301NIBIITYIOTHCS HACTYITHHM 3@ T'OJIOJ{yBaHHSM HaJMipHUM (Pi3UYHUM HaBaHTAKCHHSIM.

Mertoro poboTH OyJ10 TOCTIIHKEHHS ¢(EKTUBHOCTI BILIMBY MOMISACPHOT KOMIUIEKCHOI MiKPOEIEMEHTHOL
KOMITO3HMIII HAa OKpeMi ITOKa3HHWKH, IO XapaKTepU3YIOTh (hi3i0JOriYHHMH CTaH B yMOBax TOJIOMYyBaHHS Ta
HACTYITHUM (Pi3WYHUM HaBaHTAKEHHSM Y IIYPiB.

Marepiaau i MmeToau

Hocnign BukoHaHi Ha O0inux mypax. [Ipu npoMy Oynu BUKOpPHCTaHi 30pOBi CTaTEeBO3PiJi TBApUHH 000X
crareil BikoM 2,5-3 micsni Ta Macoro Tina 200-220 1. 3 migxocaiiHuX TBapUH KOMIUIEKTYBaJIl HACTYIHITPYIIH:
KOHTPOJIbHY (OTPUMYBAJIM KPOXMAIBHHUN KJIEHCTEp 00’€MOM 5 MII/KT) Ta JOCHiJHY, TBAPUHH SKOI OTPUMYBAaJIH
MIKpOEJIEMEHTHY KOMITO3HIi0. KOMIIO3UIiIHHUIA mpenapaT MiKpOeJIeMEHTIB MiCTHB 1HIUBIIyadbHI KOMILICKCH
metanis Zn®", Cu*’, Co™", Cr’", Fe’", Mn*" 3 N-2,3-aumerindeHinanTpaninosoio (MeheHaMiHOBOIO) KHCIOTOIO, a
TAKOXK TUTIOKOHAT KajbIliio 3 JojaBaHHsAM cromyders Vo, Mo®", Se'" y Burmsai marpiesux comeit: Na,Ses,
NaVO;, Na,MO,. 2H,0. Buicrt mixpoenementy B 1 rpami: Zn*" — 17 mr, Cu®" — 3,7 mr, Co*" — 0,35 mr, Cr’* —
0,3 mr, Fe'" — 14,5 mr, Mn*" — 4 wmr, V" — 0,05 mr, Mo®" - 0,75 wmr, Se*" — 0,25 mr, N-2,3-
TUMETHIIQEHITAHTPaHIIOBOI KUCIOTH — 412 MT, TIIIOKOHATY KajbIlito — 180 MT, Ta KpoXMaib, IIYKOp, acpOCHIT
mo 1 r. JlocmimpKkyBaHui mperapaT YBOIWIN Y BUTIIAI 3aBUCY B KPOXMAIBHOMY KJICHCTEpi MPOTATOM OITHOTO
TkHA. [[oTiM TBapwH mepeMillyBany y MOPOXHI KIITKH Ha TOJOIHY AI€TYy NPU HEOOMEXEHOMY AOCTYII IO
Boau. TpuBaiicTh ronoayBaHHsS — 48 rOJQWH, IMICIS YOTO IIypaM 3HOBY BBOJAWJIM JOCIIKYyBaHHI Iperapar.
Uepes roanHy TBapWH MignaBany GpisMIHNM HaBaHTKEHHSAM — IDIaBaHHIO 3 BaHTaxkeM y 20 % Bix mMacu Tina 1o
MOBHOT'O BHUCHa)KEHHs (TepeOyBaHHsS Ha AHI OaceifHy Oinbmie 5 c¢). MeauyHuM edipoM MPOBOAMIM €BTaHA31I0
TBapuH. KpuTepisiMu OLiHKM BIJIMBY Ha OCHOBHHMH OOMiH B yMOBax TOJIONYBaHHS Oynu: 3MiHa Macu Tina,
piBeHb OiNKIB Ta NPOAYKTIB iX MeTabodi3My, Npale3JaTHICTh> TBapHH. BHU3HAaYeHHS BMICTy BKa3aHHX
010XIMIYHUX MMOKA3HUKIB ITPOBOIMIIH 32 3aralbHONPUHHATUMHI METOIaMHU.

Pe3yabTaTtu it 00roBopeHHst

AHaI3yI0uu OTpUMaHi pe3ybTaTH OYEBUIHO, IO TOJIOYBaHHS CYMPOBOKYETHCS CYTTEBUMH 3MiHAMU
Ta Mae TenaeHuiero (p>0,05) 1o 3HMKEHHS MacH Tija y AochigHux mypis (puc. 1). [Ipu oMy 3HMKEHHS MacH
TLJ1a y TBAPUH KOHTPOJIBHOI IpyNu cTaHOBWIO 9,5 %, a y nociinHoi rpynu — 2,7% BiA I0YaTKOBUX 3HAUCHb.
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Puc. 1. BunuB MikpoeneMeHTHOI KOMITO3HIIii Ha Macy Tijla PH TOJI0AyBaHH1
Ta HACTYITHUM HaJMipHUM (Pi3UIHNM HaBaHTaxeHHsIM (M+m, n=0)

- 8- Nocnin

3a YMOB €KCIIEPUMMEHTY HaMH BCTAHOBJICHO IIJABHUILNECHHS PIBHS 3arajibHOTO OUTIKA Ta CEYOBUHH Y ILIa3Mi
KpOBi OLTHX OIypiB MOCTiAHOI Ta KOHTPOJBHOI TpyIl. Tak, y KOHTPOIII piBeHb 3arajibHOTO 0iNka OyB BUIIUM Ha
22 %, a 'y rpyri, [0 OTpUMYBaJia MiKpOEJIIEMEHTHY KOMITO3HUIlifo — Ha 5 % (Tabm.).
OCKIIBKH CEUOBHHA YTBOPIOETHCS TOJIOBHUM YMHOM Y TEUiHIi (iCHY€ JyMKa, [0 CHHTE3YBaTH CEYOBHUHY
B HEBEJHMKHX KIIBKOCTAX MOXYTh 1 iHIII TKaHWHH), LIJIKOM 3pO3YMLIO, IO 32 YMOB TOJOAYBaHHS Yy HEpILy
Yepry 3MiHIOEThCS CEYOBUHOYTBOPIOBaNbHA (PyHKIIIsA. BCTaHOBIEHO, MO PiBEeHh CEYOBUHM Y IIa3Mi KpOBi OyB
TEX BHINM: Y KOHTpoJi Ha 24 %, y mocmigdiit Ha 1,5 %.
Tabruys
Bnuiue MikpoesieMeHTHOI KOMIO3UNII Ha IesiKi MOKa3HUKH OLJIKOBOro o0MiHy 0inux miypis npu
roJI0AyBaHHI 3 HACTYNIHUM HAAMIPHUM (pi3MUHNM HABAHTAKEHHAM

(M=m, n=6)
Yac .
[Toka3znuk e — Kontpons Hocmig

3aranbHuit GLI0K, CM° Jlo 72,14+2,48 74,70£9,00
’ Iicns 93,46+7,74 78,92+4,79

3 o 4,1040,50 4,06+£0,27

Ceuopuna, MM/cm Ticas 5,40+0,48 4,12+0,20
. 3 o 62,65+1,18 63,18+2,14
Kpearunin, mM/ em Ticns 54,38+1,53* 59,67+1,87*

Hpumimrka: * — p<0,05, Mi>k TOKa3HAKaMH IO Ta MICIIS TOJOAYBaHHS

OxpiM TOro, 3a yMOB OIIKOBOTO TOJNOAYBaHHS P HACTyNmHUM (i3MYHUM HaBaHTaKEHHS OYJ0
nociimkeHo akTuBHICTh (epmeHTiB ACT i AJIT (puc. 2), siKi MpeACTaBISIFOTh HAHBAXKIUBIII MapKepyu OOMiHY
pPEYOBHH, TOMY BEIWYHMHA iX CHIBBIIHOIICHHS 3 OOOB’SI3KOBHM YpaxXyBaHHSAM iHIIMX MOKA3HHUKIB MOXKE ITaTH
MaKCHUMaJbHYy iH(QOpMalio Mpo cTaH METadoMi3My .
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[ AnAT koHTponb B AnAT pnocnia B AcAt koHtponb O AcAT gocnig,

Puc. 2. Binus MikpoeneMeHTHOI KOMITO3ULIi{ Ha aKTUBHICTh TpaHcaMiHa3 y Mmjia3Mi KpoBi OUTUX IypiB MpH
TOJIOYBaHHI Ta HACTYITHUM HaIMIpHUM ()i3UMIHUM HaBaHTaKEeHHAM (M+m, n=6)

BcranoBneHo, 10, Mmicas TOJOAYBaHHA 3 TOCTIJIOBHUM (DI3UYHMM HABaHTAXCHHSIM Yy TBapHUH
KOHTpOJIbHOI rpynu akTuBHICTH ACT Oyna Bume Ha 7,4 %, a aktuBHicts AJIT Hikue B 1,8 pas, B rpymi, 1m0
orpumyBaia Ecmin BimmoBigHo Ha 19 % Ta B 1,45 pasza (p<0,05). derepMminyounuM (epMEHTOM LIEHTPATIbHOT
naHku Metabonismy € ACT, sika 3a0e3nedye cTymninuacte 3poctanns koedinienta [e Pitica. 3miHa koedimienTa
Jle Pitica Ha OAMHUINIO MOXE CYIPOBOXKYBATUCS 3MIHOI aKTUBHOCTI 1HIIUX (PEPMEHTIB y JBa 1 OijbIle pas3is.
Tak y rpymi, mo orpumyBana Ecmin, uelt koedimient Oys Ha 0,68 (22 %) MeHIINM, HIXK B KOHTPOJTI.

3 oraay Ha BHSBICHI 3MIHM B aKTHBHOCTI TpaHCaMiHa3 B yMOBaX TOJIOMYBaHHA, sKi BiiTparoTh
TIPOBIAHY POJIb B METa0O0III3Mi 1 CITPABIISIIOTH IHTETPYIOUNH BIUTMB HA aKTUBHICTh 1HIIMX (PEepMEHTIB y Oaratbox
(hiziomoriuHMX TMporecax HACTYIHI AOCTIIKCHHS OyJNW HampaBlieHI Ha BHW3HAYCHHS AaKTUBHOCTI JTY)KHOI
(hocdartazu Ta KOHIICHTPAIIIIO KaJbIlifo Ta Gochopy y KpoBi IOCITITHUX TBApPHH. 3HAYCHHSI (HEPMEHTY JIYKHOL
(hocdarasu npu O6LTKOBOMY TONOAYBaHHI MPENCTaBIse 3HaYHMI iHTepec. [loka3zaHo, 10 B yMOBax TOJOAyBaHHS
Ha 48 romuHy Ta micid (GI3MYHOTO HABAaHTAKECHHS AaKTHBHICTH IIbOTO ¢epMeHty Biporigao (p<0,05)
3MeHmyeTbes 3 66,98+0,11 mo 60,74+0,21 On/n, ToAi SK 32 BUKOPUCTAHHS MIKPOEIEMEHTHOI KOMITO3UIIIT IIi
3MiHM Oynu He3HauyHMMH 3 65,44+0,12 mo 63,45+0,32 Op/n. MoxnuBo, nyxHa ¢(ocdaraza Oepe ydacTb
y mporecax TpancMeMmMOpaHHOTO (ocdopuntoBaHHs Ta Bigirpae poib y MATpUMLI sK piBHA (ocdaTis,
HeoOXigHuX A OioeHepreTwkH, Tak i GocdaTHO-OyPepHOi cUCTeMH, PEryIIOIYN TpaHCMEMOpaHHI MOTOKH.
TakuM 4YMHOM, TaKy HU3bKY aKTHBHICTh MOXKHA MOSICHUTH K aJJaITUBHHIA MEXaHi3M OpraHi3aMy B pe3yJbTarTi
TOJIO/TyBaHHSI.

BucHoBku

BBeneHHs JOCTIHKYBaHOT MIKPOSIEMEHTHOT KOMIIO3HUIIIT Ha TJIi TOJOAYBaHHS 3 HACTYIHUM (i3HUHHM
HaBaHTKCHHSAM CIIpHsIe HopMaJizallii O1TKOBOro 0OMiHy, OYEBHIHO, 32 PaXyHOK aKTHBAIIil pi3HUX (hepMEHTHHUX
CHCTEM, SIKI IPUIMAIOTh y9acTh y CHHTE31 O1JTka Ta HOTo OUTBIN pamioHaIbHOMY BUKOPHUCTaHHI.

IlepciekTHBH MOAAJBIIUX JOCTiAKeHb. Po3poOiieHa HaMH MIKpOCIEMEHTHA KOMIIO3UIlsA Oyre
JOCITIHKYBATHCh Ha TaOOpaTOPHUX TBApHWHAX 3a YMOB ITYYHOTO CTBOPEHHS aHEMIN Pi3HOTO TeHE3y.

M. M. Dolgaya
INFLUENCE OF MICROELEMENT COMPOSITION ON PHYSIOLOGY
STATUS IN THE CONDITIONS OF RATS’ ORGANISM
Summary
Data on introduction of poly kernel complex connection on mature white rats’ organism on a background
of starvation with following physical loadings favors normalization of proteo metabolism, obviously, due to
activating different enzyme systems, which take part in the synthesis of albumen and it’s more rational use.
Oscillation of activity key enzymes, which take part in metabolism of albumens and macronutrients, is shown.
M. H. Jloneasn
BJIMSTHUE MUKPOSJIEMEHTHOM KOMIIO3UIIUH
HA ®U3HOJIOTMYECKHUI CTATYC OPTAHU3MA KPBIC
AHHOTANUA
BrnuisiHue MONMUSIEPHOTO KOMITJICKCHOTO COCJMHEHHS Ha OPraHU3M OellbIX KphIC Ha ()OHE TOJIOJaHuUs C
nocienyonield Gu3ndeckoil Harpy3kou crmocoOCTBYeT HOpMaNU3aliKu OSIKOBOTO OOMEHA, OYEBUIHO, 32 CUET
AKTHBAlMK Pa3HBIX (EPMEHTHBIX CHCTEM, KOTOpBIC MPUHHUMAIOT ydYacTHE B CHHTe3e Oenka u ero Oomee
pallMOHATBHOM HCTONB30BaHuU. [loka3zaHo KojcOaHWE aKTHBHOCTH KITIOUEBBIX (DEPMEHTOB, KOTOpHIE
MPUHUMAIOT YYacTHE B MeTaboJIn3Me OSIKOB U MaKpO3JIEMEHTOB.
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