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HAJTHUPHUKU SIK EOEKTOP CTPECY TA IX BILJIUB
HA METAJIOJIITAHAHUU I'OMEOCTA3

€umenko 10.B., Kyukocbkuit O.M., bost B./l., bonnapiok O.A., OmenbsiHuuk B.M.
3anopizvkuii HayioHalbHUL YHIgepcumem

69600, Vkpaina, 3anopixcoics, eyn. Kykoscvkoeo, 66
olegk181@gmail.com

Bimomo, mo rinoramamo-TimodizapHO-HAJHUPHUKOBA CHUCTEMa BIUIMBAE€ HAa OUIBIIICTP TOMEOCTATHIHHX
NPOLIECIB, TPH [[LOMY MUTAHHS PO BIUIMB OKPEMHX OpPraHiB L€l CUCTEMH Ha METaJOJIiraHIHHH TOMeocTas3
Masio BUBYeHe. HajHUpKOBI 3ano3u sik edeKkrop cTpecy BIUIMBAIOTh Ha METANOJIraHIHUHA TOMEOCTa3
Oe3rocepe/iHbO, OCKIJIBKH aJPEHaIeKTOMIsl BUKIMKAE B KIITHHAX, L0 MICTATh XEJIaTOYyTBOPIOKOYI METaJH,
3HWKEHHs1 3Mmicty Zn 1 Mg Ta migBuienHs 3micty Cu. Crpoba ckoperyBaTd Iii 3MIHM BBEJICHHSM
aJ[peHAJICKTOMOBAHNUM TBapHHAM CHHTETHYHHMX aHAJIOTIB CTPECOBHX TOPMOHIB HE JI03BOJIIE Lie 3pOOUTH.
CnpoOu BIUIMBATH Ha MOKa3HUKH METAJOJITaHAHOTO TOMEOCTa3y FOCTPUM CTPECOM TaKOX HE MPHU3BOJNIN
JI0 HOpMaii3amii IUX MOKa3HHKIB. Yce Ie CBIAYUTH Ipo Te, Mo (YHKIIOHAJIbHY HEIOCTATHICTH OJHOTO 3
e(EeKTOpIB CTPECy MOXKYTh YAaCTKOBO CKOPET'YBaTH CBOEIO POOOTOIO iHIII, aje MpU MbOMY TOMEOCTAaTHYHI
MIPOLIECH, Y TOMY YHCIII METAJIONIraHJHUH TOMEOCTa3 MOPYIIYETHCS OE3II0BOPOTHO.

Kuouosi crosa: Zn, Mg, Cu, kiimunu, wo micmsams Xe1amoymeoproyi Memau, eqpexmopu Cmpecy, HaOHUPHUKU

HAJIMOYEYHUKU KAK D9OPEKTOP CTPECCA U UX POJIb B METAJIJIOJIMTAHAHOM
IT'OMEOCTA3E

Ewenro FO.B., Kyukosckuii O.H., Bosm B./[., bonoapiok O.A., Omenvanyux B.H.
3anopooicckuil HayuoOHATLHYLL YHUBEpCUME,
69600, Yxpauna, 3anopooicve, ya. Kyrkoeckoeo, 66
olegk181@gmail.com

I/IBBGCTHO, 4qTo FI/IHOTaJ'IaMO'FI/IHO(I)I/BapHO'HEI,HHOLIC‘IHI/IKOBaﬂ CHCTEMa BIHMSET Ha OOJBIIMHCTBO
TOMEOCTAaTHUICCKUX MPOUECCOB, IPHU 3TOM BOHNPOC O BJIHUAHUU OTHACIIBHBIX OPraHOB 9TOM CHCTEMBbI Ha
MCTaJ’IJ’IOJ’IHFaHILHBIﬁ roMeocTrad Majlo0 H3Yy4CH. Ha,Z[HO‘IC‘IHI/IKI/I Kaxk 3(1)(1)€KTOp CTpecCa BIIUAKOT Ha
METAJUIOJINTaHIHBIH TOMEOCTa3 HEMOCPECACTBCHHO, T.K. aAPCHAJIDKTOMMUS BbI3BIBACT B KJICTKaX, COACPKAIIUX
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XenaToo0pasylolue MeTallbl, CHIKeHUe coiepkanns Zn u Mg u nosbimenue conepskanust Cu. IlombiTka
CKOPPEKTHPOBAaTh OTH W3MEHEHHUS BBEICHHEM aJpEHAIIKTOMUPOBAHHBIM JKUBOTHBIM CHHTETHYECKUX
AHAJIOTOB CTPECCOBBIX T'OPMOHOB HE IIO3BOJIIET JTO cAeNaTh. I[IONMBITKM BIMATH HA IIOKA3aTelNH
METaJUIOJIMTaHJHOIO TOMEOCTa3a OCTPBIM CTPECCOM TaKke He IPUBOAWIM K HOPMAIM3aLUHM OSTHX
nokasareneid. Bce 3To cBHpeTenscTBYeT O TOM, 4YTO (YHKIHMOHAJIBHYIO HEIOCTaTOYHOCTH OJHOTO W3
3¢ peKTOpOB cTpecca MOTYT YaCTHYHO CKOPPEKTHPOBATH CBOEH paboToil  mpyrme, HO TPU STOM
rOMEOCTaTHYECKUE MPOLIECCHI, B TOM YUCIIE METAIJIOJIMTaHIHBII TOMeocTa3 HapylaeTcst HeoOpaTuMo.
Kniouesvie cnosa: yumx, maenuii, meodb, Kiemku, cooepicaujue Xeiamooodpazyioujue memauivl, dQ@exmopvl
cmpecca, HAONOYeUHUKU.

SUPRARENAL GLANDS AS THE EFECTOR OF STRESS-REACTION AND THEIR INFLUENCE
ON METALLOLIGAND HOMOEOSTASIS

Eshchenko Yu.V., Kuchkovsky O.M., Bovt V.D., Bondaruyk O.A., Omeljanchik V.M.
Zaporizhzhya national university
69600,Ukraine, Zaporozhye, st. Zhukovsky, 66
olegk181@gmail.com

Peripheral glands are closely connected as with each other as with central endocrine glands and neuronal.
Besides, the connection of endocrine system with immune system has been proved, that is why it is necessary
to speak about neuro-immuno-endocrine regulation of the human organism homeostasis (immune, endocrine,
metalloligande).

It is known that when one endocrine gland is damaged by any disease, disfunction is observed in others.
If several glands are damaged, the state is called polyglandular endocrinopathy.

The hypothalamic-pituitary-adrenal axis (HPA-axis) and the systemic sympathetic and adrenomedulary
system are the peripheral limbs of the stress system, their main function is to maintain basal and stress-
related homeostasis. The stress system is active when the body is at rest responding to many circadian,
neurosensory, blood-born and limbic signals. Activity of the stress system increases arousal acceleration
motor reflexes, improves attention and cognitive function, decreases appetite and sexual arousal. The
activated system also changes cardiovascular function and intermediary metabolism.

Zn, Mg, Cu are essential for activity of a number of enzymes and also support the integral structure and
functioning of biomembranes. There is a possibility that toxic agents can alter enzyme activity and membrane
permeability of cells through alteration of zinc status. Hydrogen sulfide and toxic metals can be assigned to
this group of agents. They are capable to remove zinc ion from biological cell and alter cells. It is known that
several diseases are connected with Zn, Mg deficiency e.g. skin lesions, diabetes, retardation of growth and
development and condition of depression. Zinc deficit in blood granulocytes may be one of the sign of
immunodeficiency which promotes the developments of colds, tumors and other pathological states.

The issue of functional connection between stress-factors and cells containing of chelatable metals has been
described on the basis of some facts. So the quantity of Zn, Mg, Cu in the cells may serve as the indicator of
their functional state. We used highly sensitive selective cytochemical reaction for determination. The
comparative investigation of these metals Zn, Mg, Cu containing in cells chelatable metals was carried out on
the basis of various functional states of these formation. Depression adrenal glands function was influenced
by adrenalectomy.

Adrenalectomy causes the decline of zinc maintenance in the cells which contained chelatable metals and this
fact has been observed in the experiments on rats. The loss of zinc of these cells has been partly compensated
by the injection of adrenalin and dexametason to the adrenalectomized animals. The increase of zinc
maintenance in these cells has been caused by the sharp-stress process due to the simultaneous hypoxia. The
given data prove the participation of adrenal glands in the mechanism of zinc exchanges regulation in central
(HHAS) and peripheral helatable metals-containing organs of animals.

Zinc-contained tissues of brain have been investigated on the frozen section of the brain and deparaffinized
section of other tissue were fluorochromized by the liquid with 0,01% acetone solution of 8-TSQ and then
were washed in distilled waster, concluded in glycerin and were examined in luminescent microscope (light
filters V-1, Y-18). All these tissues gave yellow-green luminescence on sections.

Before cytochemical reactions blood smears were being fixed during 5 minutes in ascending formalin vapour
and were stained with 0,2% water-ammoniac solution of dithizone. The time of fixation was 3 hours. Red
granules were revealed in cytoplasm of blood granulocytes. Their amount is the indicator of content of zinc
in the cells.

For the cytochemical investigation of secretory material in granular leukocytes blood smears were being
stained by 1% water solutions of methyl green and eosine during 30 minutes sequentially. The slides of violet
granules were revealed in neutrophils, red ones in eosinophils and blue ones in basophiles.

Pieces of pancreas were being fixed in cold acetone during 12 hours (for cytochemical determination of zinc
in pancreatic islets) and in Bowin’s fluid during 24 hours under the room temperature (for cytochemical
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determination of insulin). Pieces fixed in acetone were run through xylols, mix of xylols and paraffin, liquid
paraffins and were embedded in paraffin. Pieces fixed in Bowin’s fluid were embedded in paraffin.
Paraffin sections were prepared 5-10 pum thick. Sections prepared from the acetone fixed pieces were
deparaffinized by carrying out through xylols, acetones, distilled water. Then they were treated with 0,01%
acetone solution of 8-(p-toluensulfonylamino)-quinoline (8-TSQ) and examined with luminescent
microscope. Yellow-green luminescent granules were revealed in cytoplasm of pancreatic beta cells on the
slides. Intensity of luminescent reaction served as the indicator of zinc content in these cells.
Deparaffinized sections of pancreas fixed in Bowin’s fluid sequentially were carried out through oxidizer,
reducer and stain with aldehyde fuchsin. The slides of blue-violet granules were revealed in pancreatic B
cells. The amount of granulation is the indicator of insulin content in the cells.
The intensity of cytochemical reactions was evaluated with semiquantitative method. One point was given
for a slight positive reaction, two points for a moderate one, and three points for a high intensive reaction.
According to the calculation on 100 cells we estimated arithmetic average value (X), error (mg),
probability (p).
Zinc, magnesium and copper content changes were investigated in blood granulocytes under immobilization.
The decrease of Zn and Mg and the increase of copper concentration were revealed after adrenalectomy. This
fact proves that Zn and Mg are synergists but Cu is their antagonist. These changes correction was noted after
adrenaline and dexametazone injection.
It has been proved that stress-affecters regulate metaloligand homeostasis. Such factors prove: 1) functional
state change of stress-affecters always reflects changes of metaloligand homeostasis indexes; 2) artificial
stress brings to changes of metal content in blood and plasma cells, so these changes intensification depends
on working out and entering some substance taking part in stress-reaction creation in blood; 3) the central
regulator of metaloligand homeostasis is a central stress-affectors — hippocampus and HHAS, so they are
linked in reciprocal interrelationships.

Key words: Zn, Mg, Cu, chelatable metals, chelators, stress, adrenalectomy, affectors of stress.

BCTYII

Hanaupauku — pkepeno maixke 60 CTEpOiTHHX, KaTeXOJAMIHOBUX 1 MENTUAHUX TOpMOHIB. lle
€IMHI BUPOOHMKH TIIIOKO- 1 MIHEPaJIOKOPTUKOIMIB, TOJOBHI MPOAYIECHTH aHAPOTEHIB y JKIHOUOMY
Oprasi3mi, HaWBaXJIHBIII e(EeKTOpH CTpecy — THUIOBOI HecnenupiyHoi HEHpOoeHTO0KPUHHOT
BIJIMTOBi/II OpraHi3My Ha IMONIKOKEHHS 1 3arpo3y TOME0CTasy.

HamuupHuku — opraHu, KOpKOBa pEYOBHMHA SKUX Y JOPOCIUX CKIQNAETHCS 3 KIyOOYKOBOI
(MiHEpaJIOKOPTUKOIAHOT), MYYKOBOI (TJIFOKOKOPTUKOINHOT) 1 ciT4acToi (aHIpOTreHONMPOTyKYHYOT)
30H. MoO3KOBa pEYOBMHA — TaparaHriii, MO CKJIaJae€ThCd 3 KaTeXOJIaMiHONPOIYKYHOUUX
xpoMadinaux kmitu [1-3].

I'mokokopTHkoigu (y JIOAMHU — MEpUI 3a BCE, KOPTH30J 1 MEHIIOK MipOI0 — KOPTHKOCTEPOH 1
KOPTH30H) — TOpPMOHM YHIBEpCaJbHOI MeTabOJI4HOi Jii, OCHOBHI edeKkTopu cTpecy 1
KOHTPIHCYJISPHI PEryiioBalbHUKU, CUTHANM, sIKI CTPUMYIOTh 3allaJIeHHs Ta IMyHHY BIANOBiAb Y
MOMIPHHUX, KOHTPOJIbOBAHUX MEKaX HOPMEPIIYHOIO MOTOKY 1 3a1001ratoTh pO3BUTKY LIOKY.

['TIOKOKOPTHKOITM — MEpMECHBHI DETryIIOBaJIbHUKU €KcIpecii pelenTopiB 0araTboX 1HIIUX
rOpMOHIB. BOoHM BIUIMBAIOTh Ha MIBHJKICTB aronTo3y B JiM(OITHUX Ta iHIKMX KiiTHHAX [1-3].

Mertanu BiIrpaloTh BaXKJIMBY poJib y (Di310J0TTUHUX MpoOIlecax, HEPBOBIM AiSIBHOCTI, peryssmii
IIPOHUKIIMBOCT] KJIITHHHUX MeMOpaH, OKUCIIOBalIbHOMY (ochopuntoBanHi Ta iH. Kpim ygacrti y
¢izionoriyHUX mpolecax, O0l0eIeMEHTH BIAINPalOTh MEBHY pOJIb Yy PO3BUTKY MAaTOJOTTYHUX
npoIeciB Ta POPMYIOTh aanTalliiiHy BiMOBIIb OpraHi3My 10 Oy/Ib-IKOTro HaBaHTaxeHHs [1,3-7].

IToBHOIIIHHMI BMICT €CEHIIIaJIbHUX €JIEMEHTIB 1 MiHIMallbHA, HE MOTPOXKYIoYa 3pUBY aJanTaliiHuX
MEXaHI3MIB OpraHi3My, MPUCYTHICTh TOKCUYHUX T4 YMOBHO-TOKCHUYHUX PEUOBUH,CKIA/al0Th OJUH
13 HalBaXXJUBIIIMX KOMIIOHEHTIB HOPMAJbHOTO (YHKILIOHYBAaHHS OpraHi3My B3araji i HEpBOBOI
CHUCTEMHU 30KpeMa, OCOOJMBO 11€ BAKIWBO JUISI HEMPOEHJOKPUHHOIMYHHHMX B3a€MOJIH, OCOOIHBO
npu ctpeci [1,4,8].

3’sCcoBaHoO, 1110 MOPYILIEHHS 010€JI€eMEHTHOTO CKJIaay MOB’si3aHe 3 aJanTaliiHO-TIPUCTOCYBATbHUMHU
MeXaHi3MaMHu oprasizmy. /lucOanaHc MIKpOEIEMEHTIB, SIKUM CHOCTEpIraeThCsl MPH XPOHIYHIM il
CTpECOpiB, HETAaTUBHO BIUIMBA€ Ha (DYHKIIOHATLHUN CTaH yCiX OPTaHiB 1 CHCTEM, IO 3aJIeKHUTh BiJ
¢ynkuionansHoro crany ITHC Ta eHrepo-incynspHoro amapara. [lpy 1mpoMmy Taki
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XeNaTOyTBOPIOIOYl METaly, SIK IUHK, Milb Ta MarHid, 0JHOYACHO NMPHUBEPTAIOTH MEPIIOYEProBY
yBary gociianukis [1,3-7].

VY cydacHiii JiTepaTypi BEJIUKY yBary MpUAUICHO PiBHIO ITUX 0I0CTIEMEHTIB Y KPOBI Ta TKAHHHAX Y
HOPMI Ta MpH Jii Ha OpraHi3M Pi3HUX JIECTPYKTUBHUX (HAKTOPIB.

Bizmomo, 1o Ha BMIiCT 6ioMeTalliB B OpraHax Ta TKaHWHAaX BIUIMBAE IIEHTPaIbHA HEPBOBA CHCTEMA Ta
HaJTHUPKOBI 3a103u. Tak, Mmpu eNeKTPOCTHUMYJIALII TrimoTajamyca Ta MO30YKY 3MIHIOETHCS BMICT
MiZi Ta OMHKY B JESIKMX KIiTHHAX. Takuid HEpBOBO-TYMOPAJbHHHA BIUIMB Ma€ Hecmeuu(idyHUN
xapaktep. BcraHoBieHo, 110 mpyu HaBaHTaXXEHHI opraHi3My Ta (opMyBaHHI CTpEcOBOi peakmii B
OpraHi3mi MiIBUIIY€EThCS PIBEHb CTPECOBUX TOPMOHIB [4-9].

PiBeHb IIMHKY B OpraHi3Mi MOXYTb 3HWXKYBATH HMPOAYKTH PO3Iay TKAaHUH, III0 YTBOPIOIOTHLCS MPHU
Iii pi3HOOIYHUX CTpecopiB. 3B'I3yI0UM LWHK, LI MPOAYKTH, HEpII 32 BCE aMiHOKHCIOTH, MOXYTh
MIJIBUINATA BMICT 3’€IHaHb IIMHKY B KPOBI Ta MJICHWJIMTH BHUIUIEHHS iX 13 ceueto. Ctpec
MPU3BOAUTh TAaKOX JIO 30UTBIIEHHS BUIUICHHS B IUIa3My KOPTHUKOCTEPOIMIB, IO CTHMYIIOIOTH
HAJXOJUKEHHS IIMHKY B TKanuuw [ 1,3-5,9,10].

Crpec, 0601b0BI MOIpa3HUKH Ta iH(EKHiiHI XBOPOOM BUKIMKAIOTH ITiIBUIICHHS BMICTY MiIi Ta
LepyJIoIIa3MiHy B KPOBI, BIUTMBAIOYH 1A OOMIH I[OTO METaJy, 30KpeMa uepe3 HeHporyMopaibHy
CUCTEMY PETYJIALIsl CHHTE3y MepyJIOoIIa3MiHy B MEUiHII Ta BMICT HOTO W MiJai B TuUTa3Mi KpoBi Ta
TKaHMHAX 3aJeKUTh BiJ 3MIHEHHS TOPMOHAJIBHOTO CTaHy 3a Yyd4acTio rinodizapHo-
aIPEHOKOPTUKAIBHOI cUCTeMH. Tak, cTaH eKCIIEPUMEHTAILHOTO TIMIOKOPTUIIM3MY CTAa€ MPUIUHOIO
3017bIICHHS PiBHSA M1l B KPOBI, IEYIHKH, MO3KY Ta BUKJIMKAE ITiIBUILICHHS.

JedinutT wMarHito XapakTepHUH Ui JIOAed 3 XBOPOOJMBHMH TIOPYIICHHSIMH —aJamTarii,
BUKJIMKAHUMH XPOHIYHUMH CTpecaMH, a TaKOX y THX, SIKI CTPaKIAlOTh Ha Jempecii il ayTusm,
BEreTaTUBHOI JUCTOHI€. CTpecu pi3HOTro TeHe3y ((i3wyHi, mMCUXidHi) 30UTBIIYIOTH MOTPEOy B
MarHii Ta € NPUYMHOIO BHYTPIIIHBOKIITUHHOI MarHieBoi HegocratHocTi [1,4,8]. Ctpec Ta marnieBa
HE/IOCTATHICTh € B3AEMOIOB'SI3aHUMH IPOLECAMU, BOHHU MOTIHONIOIOTH OAMH onHoro. CraH
TOCTPOTO Ta XPOHIYHOTO CTPECY MPU3BOJAUTH 10 BUCHAXEHHS BHYTPIIIHBOKIITHHHOTO myiny Mg,
TOMY IIPH CTPECi B OpPraHi3M BBOJMTHCS 301UIbIICHA KUTBKICTh apeHATIHY Ta HOPaJApEHATIHY, IO
CHpus€ BUBEIECHHIO MarHito 3 opranizmy [1,4,8,11].

KarexonamiHu BIIMBaIOTh Ha J130COMHU CEKPETOPHUX KIITHH, 110 MICTATH XE€JIaTOyTBOPIOIOY]
METaJH, Kl JerpaaytoTh, Ta IPOAYKTH Jerpajallii, MoB’s3aHi 3 10HI30BaHUM Mg2+. SIK1o MarHito
JIOCTaTHbO, TO BIUITMB KaTEXOJaMiHIB 3MEHINYEThCS. SIK pe3ynpTar, Pe3HCTEHTHICTh JO CTpecy
migBuinyerses [1,2].

JloBeneHo, MmO AE€(IMUT Mar”ilo 3HWXKYE aHTHOKCUJIAHTHY 3[aTHICTb OpraHi3My Ta CIpPHUYUHSE
3MiHHU cHiBBigHOUIEeHHss Mg/Ca B KIIITHHAX KOPU HaJHUPKOBUX 3aJ03, a 1LIe, Y CBOIO Yepry, Beze J10
MIJICWJIEHOT CEeKpelii MIHepalOKOPTHKOiNIB, SKI 3[4aTHI 1€ OUIbII CTUMYJIOBATH BTPATy MarHio
opranizMoM. OTOX, BYEHI JJOBOJATH, IO CTpeC 1 Ae(IiIUT MarHito B3aeMONOB’s3aHi. BinHOBIEeHHS
Martiro B KJTHHaX MiJBUIILYE PE3UCTEHTHICTh OPraHi3My JO CTpecy, TOOTO MarHiii BBa)KaeThCs
IPOTHCTPECOBUM  METANOM, KOJHM 3pYIIYIOTbCS HEWPOryMOpalibHI PEryJISTOpHI CHUCTEMH,

(OpMYIOTHCS MATOJIOTIUHI 3MIHM BMICTY MarHilo Ha TJII HIJBUIIEHHS B KPOB1 KOHLEHTpalli Mifi
[1,4,8].

Crpec BIUIMBa€ Ha MeTaNOMIraHIHUI ToMeocTas, aje JaHi Ipo XapakTep IbOro BIUIMBY HEYHCENbH1
1, B OLIBIIOCTI BUIAJKIB, SIBJISIFOTH COOOO OIUCOBI JIaH1, a He JOCIKEeHHs MexaHi3miB [1,3-5].

Crpec Mae mnomiQakTOpHy €TIONOTii0, alie poJib PO3BUTKY CTpec-peakiii MopylieHb BMICTY 1
PO3MOALTY XETaTOyTBOPIOIOUMX METaJiB II€ HE BHUBYEHA. 3’SICYBaHHS XapakTepy 3B S3KIB MK
XeJIaTOYTBOPIOIOUMMH MeTajdaMHu 1 O10JIOTIYHO aKTHMBHMMM DPEYOBHMHAMHM, 10 OepyTh ydacTb Y
CTpec-peaKilii, 103BOJISIIOTh OTPUMATH OLIbII MOBHE YSBICHHS PO HEHPOH-EHAOKPHHHI 1 KIITHHHI
MEXaHI3MH CTpecCy.
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Buxonsuun 3 BHIIECKAa3aHOrO, HAMIe MOCHIKCHHS OyJIO MPHUCBIYCHE 3’SICYBAaHHIO BIUIUBY
HaJJHUPHUKIB, sIK €(EKTOPIB CTPECy, HA METAJIONITaHIHUI TOMEOCTa3.

Mertoto ociipKeHHs 0yi0 oTpuMaHHs (aKTiB, IO MiITBEPHKYIOTh TiOTE3y, 0 HAIHUPHUKHU SIK
e(eKTop CTpecy BIUIMBAIOTh Ha BMICT XeJlaToyTBoprorounx MertaiiB (Zn, Mg, Cu) B kiiTuHax 1 Ha
METAaJIOIIraHAHUN TOMEOCTa3 B LIOMY, Ta 3 5ICYBaTH XapaKTep LbOTO BILTUBY.

MATEPIAJIM TA METOJU JOCJIIKEHHA

VY nocnigax Oyno Bukopucrano 104 mrypu, cepen sikux 28 TBapuH OyIu KOHTPOJIBHUMH, B 1HIIMX
Oyna npoBeneHa aaperaaekTomis (AE) 3 meToro MoaentoBaHHs TinoQyHKITIT HaTHUPHUKIB.

TBapuHu yTpUMyBaJUCh B yMOBaxX akKpeJUTOBAHOTO BiBapit0 3amopi3bKOro HamioHaJIbHOTO
YHIBEpCUTETY 3 JOTPUMAHHSAM 3arajbHUX MPUHIMIIB OI0OCTHMKH Y BiAMOBIIHOCTI MIKHAPOIHUX
NPUHIUIIB €BPONEHCchKOT KOHBEHIIITl PO 3aXUCT XpeOSTHUX TBApHH, II0 BUKOPUCTOBYIOTHCS JIJIS
JOCIITHUX Ta 1HIMX HaykoBuX muter (CtpacOypr, 1986), yHiBepcaabHOI Aekiaparlii 3 010€THKH Ta
npaBax moguHu (OOH, 1997), Hopm KoHBeHIIT Tpo 3axuCT MpaB JIOAWHH Y 3B’S3Ky 3
BIPOBADKEHHSAM HOBUX OloMenuyHux TexHousorik (OB’enno, Icnanis, 1997) ta 3akoHy Ykpainu
Ne 3447 «IIpo 3axmcT TBapWH BiJ )KOPCTOKOTO IMOBODKEHHS». YCi 0coOM, 0 Opanu ydacTh y
eKCIIePUMEHTI, JaBald Ha 1€ CBOIO 3rofAy MepcoHanbHO. [Ipumaau, 1mo BUKOPUCTOBYIOTHCSA IS
HAyKOBHX JOCIIKEHbB, MIJISTaId METPOJIOTIYHOMY KOHTPOITIO.

Crpec, 3ymoBieHuit rinokciero (Mmoaens 3a A.IIl. 3aituukom, 2000 p.) [12], oTpuMyBaiu HIISTXOM
PO3MIIIICHHS TBAPUH Y MOCY/I, 3 SKOTO BUKadyBayu MoBiTps (ymoBu: h=6,7 km, P, =327 Mm.pT.CT.,
P»,=30,2 mm.pt.cT.).

Jlnst mociipKeHHs BIUTMBY O10JIOTIYHO aKTHBHHUX PEYOBHH, IO OEpyTh ydacTh, a0 BILTMBAIOTH Ha
CTpec-peaKilio, TBApMHAM BBOJMJIM iX CHHTETUYHI aHAJOTH y Jfo3ax: aapeHanid — 0,05 mr/kr (min
mkipy (n/x)), incynin — 0,1 OJl/kxr (B/m), nekcamerazon — 0,1 mr/kr (8/m) [4,6,7,9].

[Ticns 3akiHYeHHsSI €KCIIEPUMEHTIB y TBapUH AOCHIAHHUX 1 KOHTPOJIBHUX Tpyn Opaiu KpoB i3
XBOCTOBOI BEHH Ta POOMJIM Ma3KH 32 CTaHIAPTHOIO METOAMKOIO. 3a0MBaIy TBAPUH JEKAIliTaIli€l0
i JIerkuM epipHUM HApKO30M Micis 3aKiHYEHHsI TEPMiHY CTPECOBHX BIUIMBIB a0o yepe3 1-2 ro.
micys 1H €KUid Ta BinOMpaau BHYTpIlIHI OopraHu (IiJUIIyHKOBY 3aJI03y, TOJIOBHHHA MO30K, TOHKY
KUIIKY, HATHUPHUKY, IEPEIMIXYPOBY 3aJ103Y), IOMILIAIOUH IX Ha JIiJI.

[IpenapyBanHsi OpraHiB Ta BUAUICHHS KIITHH JUIsl TOJAJIBIINAX JTOCHTIIPKEHb TTPOBOIUIN B XOJIOIHIM
KiMHaTi 3a Temneparypu 4° C.

MeToauka HUTOXIMIYHOIO BHU3HAUEHHS METAJliB 1 CEKPETOPHOro MaTepialy B KIITHHaX. Bmict
METaliB y KIITHHAX BHU3HAYalld 3a JIOMIOMOTOI0 ILHMTOXIMIYHUX peakiliid: 3 BUKOPHUCTAHHSAM

IUTH30HY, cyinbdapcazeny Ta 8-TCX g BH3HAueHHS [MHKY; MAarHe3oHy — MarHio,
JUTHOOKCaMiy Ta IOMOMAarHe3oHy — Migi. BwicT wmeranmiB Bu3Hayaiu 3a 3a0apBJICHHSM:
JUTH30HOM 1 MAarHe30HOM BH3HAYalM 3a YEPBOHHM; CyJIb(apca3eHOM — OpPAHKEBUM;

JUTHOOKCaMiZIOM — TEMHO-3€JICHUM KOJhOPOM LIUTOTIA3MH 1 rpanyl KiiTuH; 8-TCX — 3a iX k0BTO-
3€JICHOIO JIFOMIHECIICHITIEO [4].

Jlnist BUSIBIICHHS CEKPETOPHOT'0 MaTepiajly B COMAaTUYHUX KJIITHHAX BUKOPHCTOBYBAIM 3a0apBIIEHHS
(JI0KCHHOM, TPaHyJIOLUTIB KPOBI — METHIJIOBUM (h1051€TOBUM-(PiiokcuHOM (MO D).

3abapsnenns §-TCX no3Bosisie BU3HAUATH Zn y KIITHHAX KUIBKICHUM METOJIOM. Y i iHII OapBHUKU
s Bu3HaueHHs Zn, Cu, Mg 1 cekpeTopHOro Marepiaiay J03BOJSIOTH BU3HAYaTH BMICT ILIMX
KOMITOHEHTIB TIJIbKHU HAMIBKIJILKICHUM METOLOM.

IHTeHcuBHICTD 3a0apBieHHS, SKa MPOMOPIIIHO 3ajexana BiJl KIIbKOCTI METajiB Ta CEKPETOPHOTO
MaTtepially B KIIITHHAX, OI[IHIOBAJIM HAIIBKUIbKICHUM MeTo oM [13,14].

udposi 300paxkeHHs] mpenapariB OTPUMYBaJIM 3a JOIMOMOTOH JIOMIHECIIEHTHOTO MIKPOCKOITY
Mikmen-2, BapianT 11 (Bupoouuntso JIOMO, Pocist). Orpumani 3a gornomMoror mudpoBoi kamepu
3HIMKH 30epiranu Ha xopctkomy nucky IIEOM y dopmari tiff (Tagged Image File Format), sixuit
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npu3HadyeHud Juis 30epiranHs uudpoBux 300pakeHb 0Oe3 BTpaT ix skocTi. BumiproBanHs
1HTeHCHUBHOCTI (yopectieHIii Ha TU(PPOBUX 3HIMKAX MPOBOAWIN 3a JOIMOMOTOI0 PacTPOBOTO
rpadiunoro pemaktopa GIMP, Bepcis 2.6.10. Y Bikai '"lictorpama" oTpuMyBaau OCHOBHI
CTaTUCTUYHI TapameTpu (KUIBKICTh IMKCEIiB Yy 30HI BHWJAUICHHS, MENiaHy, CEpeIHE 3HAYCHHS
SICKPABOCTI IMIKCETIB Yy 30HI BUAUICHHS Ta CTAaHIAPTHE BIIXWIICHHS), 32 SKUMHU XapaKTepU3yBallU
CTYITiHb IHTEHCUBHOCTI JIFOMiHeCIIeHTHO1 peakii 8-TCX Ha ITUHK.

Cratuctuuna o0poOka pesynbraTiB. OpnepxaHi pe3yiabTaTH JOCHIIKEHb TEPEeBIpsIM  Ha
HOPMAJIBHICTh po3moIiny 3a monomoror W tecty llamipo-Binka.

ImoBipHicTh moxuOku mepmoro poxy «>0,05. IIpu HOpMambHOMY pPO3MOALICHHI, MOPIBHSIHHS
BHOIPOK MPOBOAMIIOCS 3a JOMOMOTOI0 t-KpuTepito CThIOJEHTA JUIsl He3aleHUX BUOIpok. s
HEHOPMAaJIbHO PO3MOAIICHUX BUOIPOK 3aCTOCOBYBaIM HemapaMmeTpuyHuid meron U-tect ManHa-
VirtHi. Pe3ynpTaTti HaBeneHo y BHIIIAAI M+m, N - KUIBKICTh TBApHH B cepii ekcniepuMeHTiB. Cuiry
3B’A3Ky MDK TOKa3HMKaMM BH3Ha4yanu Koedimientom kopemsmii Ilipcona (r). O6Gpobka maHuX
MPOBOJMIIACH 3a AOMOMOroro nporpamu "Craructuka 6".

Ockinbku peakiist 8-TCX Ha IMHK € KiJBKICHOIO, TO BMICT XeJIaTOYTBOPIOIOYOT0 LIUHKY OI[IHIOBAIN
B MKI/T.

PE3YJBTATH TA IX OB OBOPEHHSI

Jlnis gociiiKeHHs BIUTMBY TOTO YM 1HIIOTO OpraHa Ha OyAb-sKuM 13 BUAIB TOMEOCTa3y yacTile 3a
yCe BHUKOPHCTOBYIOTH METOJI BHUKIIFOUEHHS I[bOT0 opray. Jljsi JOCHiDKEHHS BIUMBY Oi10JOTIYHO
AaKTUBHUX PEYOBHH BHKOPUCTOBYETHCS IX BBEACHHS MiJAOCITIAHUM TBapuHaM. Y XOJIi JOCTIAY MU
BUKOPUCTOBYBIM 00MABa MeToAu. [li yac mociiay MU 3’SCOBYBaIM, SIKHM YHHOM BiTOYBa€ThCS
BILJIUB HAIHUPHUKIB Ha OOMIH XeIaTOyTBOPIOIOUKX MeTaliB. Kpim Toro, mu 3’sicyBaiiu, 4d MOKJIUBI
3MIiHH X€JIaTOYTBOPIOIOYUX METAJIIB IMPHU BKIIFOYCHI €PEKTOPIB CTPECY MPH Jii CTPECOPiB Ta CIIPoOH
(bapMaKoJIOTiYHO CKOPETYBATH CTaH IMiAOCITIIHUX TBAPHH ITiCIs BUKIIOUEHHS opraHa [6-8].

[Tpu mpomy Oyno BpaxoBaHO, IIO OCHOBHHUH TimoTajgaMo-TinmodizapHUH HUISX CTUMYJISIMII KOpH
HAJHUPHUKIB  Tiepenbadae  ydacte  anpeHokopTukorpominy  (AKTI), sxuit  mictuts
XeNaTOyTBOPIOIOYMI LWHK. ICHYIOTh HE TUTBKM TpsMI, ajie 1 3BOPOTHI 3B’S3KH, II0 BHU3HAYAIOTh
MNPOAYKIIIO TIFOKOKOPTHKOIJIB KOPOIO HAJHUPHUKIB. Tak, HE BUKIMKA€E CYMHIBY KOPOTKa HETIS
3BopoTHOTO 3B’s3Ky: Trino¢iz - AKTI - rimoramamyc - rimodiz. JloOpe BimoMa aoBra meTis
3BOPOTHOTO 3B’s3KY: Tinodiz—AKTI—HaaHupKOBI 3aJ103U — TIIIOKOKOPTHKOIIM — TilOTajJaMmyc —
rimois [6,8,11].

VY Tabmuui 1 HaBeleHI pe3yabTaTH BIUIMBY KOPETyHOUMX (akTOpiB HAa BMICT IIMHKY B KIJIITHHAaX
aJIpeHaJIEKTOMOBAHUX TBaPHH.

AnpeHanekToMisl BUKIIMKAE 3HUKEHHS LMHKY Ha 45% (p<0,001) y rimokamii, y rinmotajaMmyci Ha
43% (p<0,001) ta B rino¢izi — Ha 44% (p<0,001), na 43% (p<0,001) y B-incynonurax, na 48%
(p<0,05) y xmitunax Ilanera 1 Ha 47% (p<0,05) B KJIITHHAX POCTATH.

[Ipu BBeAECHHI aapeHaTIEeKTOMOBAHUM IIIypaM aapeHaiHy BMICT LIMHKY B KIITHHAX OyB 3HIKEHUUN
BIJTHOCHO KOHTpPOJIIO: Y rinokammi Ha 23% (p<0,05), y rinoranamyci Ha 29% (p<0,05), y rino¢i3i Ha
26% (p<0,05), y B-incymouurax Ha 23% (p<0,05), y xmitunax I[lanera — na 16% (p>0,05),
KIiTHHAX Tpoctatd Ha 16% (p>0,05). BBeneHHs nekcamMeTa3oHy TaK0X BUKIWKAJIO 3HUKEHHS
BMICTY LIMHKY: y Tinmokamiii Ha 55% (p<0,05), y rimotanamyci — Ha 30% (p<0,05), y rimo¢izi — Ha
24% (p<0,05), y B-iacynomurax — Ha 14%, xmitunax [lanera Ha 13%, KiIiTHHAX MpocTaTH — Ha
23% (p>0,05) BiamoBigHO.

[Tpu npomy 3HaueHHS KOe]ilieHTIB KOpeysuii Mk 3MiHAaMH BMICTY IIMHKY B KIITHHAaX (iki Oymu
pO3paxoBaHi i YCIX HUX KIITHH B YCIX MOKJIMBUX CHOJYYEHHSX) KOJUBAIMCH TAKUM YHHOM JJIst
koHTpoiro Big 0,52 (p<0,01) go 0,85 (p<0,001), mpu agpenanexkromii Big 0,73 (p<0,001) mo 0,88
(p<0,01), mpu moenHaHi ampeHaNeKTOMIi 3 BBeIeHHSIM aapeHaniny — Bix 0,50 (p<0,05) mo 0,86
(p<0,001) mpu moenHaHHI agpeHanIeKToMii 3 BBEACHHSIM jAekcamera3ony — Bix 0,72 (p<0,001) mo
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0,86 (p<0,001). Lle cBigUMTH, IO HAAHUPHUKHU BIUTMBAIOTH HA BMICT IMHKY B KJIITHHAX, OCKUIBKH
aJIPEHAJICKTOMISI BUKJIMKA€ PO3BHTOK ACPIIUTY IHHKY, SIKHHA 3MEHIIYETHCS Y BHIIAJIKy BBEICHHS
aHAaJIOTiB TOPMOHIB Ha/IHUPHUKIB.

Tabmuus 1 — BmicT xenaToyTBoprorodoro nuHKY (3adapsiienns 8-TCX) y rirmokamrii, rimorajiamyci,
rimo¢izi, B iHcymommrax, ximituHax IlaHera i mpocrari mypiB micis aapeHanekromii Ta Il
CIIOJTyYCHHS 3 BBEICHHSAM aJIpeHaNiHY i Jekcamerazony (M + m).

Bwmict nuHKY, MKT/T

I'pyna TBapun Kiitnan

rimokamm rinoramamyc | rimodis B-incynora Manera mmpocTara
ﬁ":}‘fep)om’ 53,7+4,2 21,8+1,6 27,842,1 | 21,5+1,6 792463 | 75,5+6,2
AnpeHaneKTOMOBaHi
TBapHHH 29,2+1,8%** 12,440,9%%* | 15,3+1,2%** | 10,3+0,7* 41,4+3,6*% | 40,6+27*
(n=18)

TBapuHu, AKi OTPUMATH
aznpenaiit (0,05 mr/kr)
MICIIs apCHATICKTOMIT
(n=18)

TBapuHwu, sKi OTpUMAaIH
JIeKCaMeTa30H

(0, 1mr/kr) micmst 40,6+3,2* 14,3+1,1* 21,4+1,7* 18,1+£0,7* 69,1£6,2* | 58,2+6,3*
aJipeHaIeKTOMIl
(n=17)

Ipumitka: * — p<0,05, ** — p< 0,01, *** — p< 0,001 y mOpiBHAHHI 3 KOHTPOJIEM.

41,443,6% 15,241,7* 20,1£1,8% | 19,240,8%** | 66,746,2% | 63,7+5,8*

VY Tabnumi 2 moka3aHo, SIK 3MIHIOETHCS BMICT IIMHKY B PI3HHUX KJIITHHAX Yy IIypiB MiJ BILTUBOM
aJIpeHAJICKTOMI1 Ta CIIOJIYYEHHI i 3 TOCTPHM CTPECOM.

Tabnuus 2 — 3MiHM BMICTY X€JIaTOYTBOPIOIOUOro LUHKY (3a0apsieHHs §-TCX) y rimokammi, B-
iHCymonuTax, kiaituHax Ilanera, mpocTaru, TpaHYIOINUTAaX KpPOBI LIypiB MpH aJpEHAJIEKTOMii B
CIIOJIyYCHHI 3 TOCTPUM CTPECOM Ha mpukiaii rimokcii (M + m)

BwMicT nuHKy, MKT/T
I'pyna TBapuH . . Knitnau

T1IIOKaMII Knituau B Manera IIpocrara I'panynonuru
E":‘ffgo“" 53,1442 21,2+1,6 95,1473 68,7+5,2 33,040,06
?niple;;a”e”o““"‘ 29,4+1,8%* 12,7+0,9%* 63,3+5,8%* 39,243 7% 20,0:£0,04%*
Anpenanextomis +
rOCTpHIA CTpecC 30,042,1%* 61,6+5,9%%%* 61,6+5,9%* 40,8+4,5%* 23,0+0,05%*
(n=11)

Ipumitka: * — p<0,05, ** — p< 0,01, *** — p< 0,001 MOPIBHAHO 3 KOHTPOJIEM.

AJpeHalleKTOMisl BHKJIMKA€ 3HWKEHHS BMICTY IMHKY B rimokammi Ha 45% (p<0,001), y B-
iHcynonutax Ha 48% (p<0,001), xmitunax Ilanmera nHa 36% (p<0,001), mpocratu — Ha 43%
(p<0,001), rpanynouutax — 41% (p<0,001).

[Ipu agpeHanekToMii B CIIOJIY4E€HHI 3 TOCTPUM CTPECOM OTPHUMaHI JIaHl BIAMOBIIHO: TOCTPUIA CTpec
B MOEJHAHHI 3 AJpPEHAJICKTOMIEI0 3MEHINye Ae(IiMUT IUHKY, SIKHH BOHA BUKJIMKAJa, NMPH LOMY
BMICT LIMHKY OyB 3MeH1IeHui Ha 43% (p<0,001) B rimokami, Ha 32% (p<0,001) y B-incynouurax,
Ha 43% (p<0,001) — B kmituHax Ilanera, B kiiTHMHax mpoctatu Ha 59% (p<0,001), Ha 30%
(p<0,001) B rpanynonUTax KPOBI.

ITIpu mnigpaxyHky KoedimieHTa Kopensalii MK yciMa LHUMH KIITHHaMH B YCIX MOKJIHMBHX
CHOJyYEHHSX, LIel MOKa3HUK KOJIMBABCS B TaKUX Mexax: Juist KoHTpouto Bia 0,49 no 0,98 (p<0,01),
s aapeHanektoMii — Bixm 0,45 mo 0,75 (p<0,05), nns moeaHaHHS aApeHANEKTOMIi 3 TOCTPUM
ctpecoM — Big 0,50 1o 0,95 (p<0,01).
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OTxe, cTpecoBHi BIUIMB BUKJIHMKAE€ HECYTTEBI 3MIHM BMICTY B KIIITHHAaX B aJpeHAIEKTOMOBAHHX
TBapuH. AHAJOTIYHICTh 3MIH Yy KJIITHHAX CBIAYMTH MPO iX B3a€EMO3B’S30K, a iX Hecmenu(igHiCTh
BKas3ye, 110 BoHHU € nposisamu HACKC.

Ile cBimuuTH, IO HAJAHUPHUKU K €(PEKTOp CTpecy € TaKOoX PEeryasiTOpoOM METaJoIraHIHOTO
rOMeOoCTasy.

VY Tabnumi 3 HaBeeHI MOPIBHAJIBHI JaH1 PO BMICT CEKPETOPHOTO MaTepiaidy B IPaHyJIOIHUTaX KPOBi
1 kmiTrHax [lanera mpu agpeHaneKkToMmii i Jii CTpecopiB i KOPETYIOUMX PEUOBHH.

Tabnuist 3 — 3MiHU BMICTY CEKpETOPHOI'O MaTepially B IpaHyJomuTax KpoBi (3abapiieHHsI MO D)
B kiituHax [lanera (3a0apBieHHS (DIOKCHHOM) aapEeHAIEKTOMOBAaHUX IIypiB Ta ii CHOMyYeHHI 3
TOCTPHM CTpPecoM (Ha mpuKIai rimokcii) (M + m)

I'pyna [HTEHCUBHICTH peakIlii, yM. 01 r
TBapUH MDD DI0KCUH
KoHnTtposb 0,9+0,05 1,2 +£0,08 0,87
(n=16)
ApeHaneKToMist 0,5 £0,06%** 0,8 £0,07*** 0,75
(n=12)
AnpeHanexTomist + 0,6 £0,05%** 0,9 £ 0,09** 0,95
TOCTpHI CTpec
(n=13)

pumitka: * — p<0,05, ** — p< 0,01, *** — p< 0,001, r — KoedimieHT KOPENALIT MK BMICTOM CEKPETOPHOTO MaTepiary
B TpaHyJIOIMTaX KPoBi i KiiTuHax [lanera.

[Tpu cnony4eHHi aJpeHaIeKTOMIi 3 TOCTPUM CTPECOM HE JOCSTAEThCA 3HAYHA KOPEKIis AeQiluTy
CEKPETOPHOTO MaTepiany, SKy BUKIMKalIa aJpeHAICKTOMis, MpO L0 CBIIYUTh IHTEHCHUBHICTH
3abapsieHHss MDD, sike 3HIKYeThCS HA 33% (p<0,001), dnokcuny B kimituHax [lanera — Ha 25%
(p<0,01).

Otxe, TOCTpHI CTpeC TAaKOXXK HE BHUKIMKAE 3HA4HOI KOpekuii AediluTy IHMHKY B KIIITHHAX, IO
CIIOCTEpITaeThbCs TpPHU aJpeHanekToMmii. TakuM YHMHOM, TOPMOHHM HAJHUPHUKIB BUKIUKAIOThH
Mi/IBUIIEHHS. BMICTy IMHKY Ta CEKPETOPHOTO MaTepialy B KIiTHHaX. TOMy IpH aapeHaIeKTOMii
CIOCTEPIraeThes AePIMT IIMX KOMIIOHEHTIB Y KIITHHAX.

VY HacTymHii cepii AOCTIIIB OKa3aHUI BIUIMB HAJHUPHHUKIB HAa BMICT X€J1aTOYTBOPIOIOYMX METAIIB
B I'PaHyJIOLUTAX.

Tabmuus 4 — 3MiHM BMICTY LMHKY (3a0apBieHHs cyibdapca3eHoM), Martiio (3abapBiieHHS
JIOMOMarHe3oHoM) 1 Migl  (3a0apBiieHHS  JUTHOOKCAMIOM) Yy  TpaHyJIOLUTax  KpoOBI
anpenasiekramoBanux (AE) mypiB mnpu BBeneHHI aapeHamiHy Ta iHCymiHy (M +m) Ta
X B3a€MO3B 30K (T)

I'pyna InTeHCcHBHICT peakii, ym. o1l r, r, r,
TBapuH L{uHK Marmiii Mizp Zn/Mg Zn/Cu Mg/Cu
Iif\‘*?i‘g;" 1,01+ 0,06 0,82£0,06 | 0,52+0,05 +0,48 -0,49 -0,53
AzpeHaneKkToMis sk 021+ . ) )
(n=12) 0,62 + 0,04 0,01%** 0,83 £0,05 +0,6 0,78 0,52
AJnpeHanexToMist
TACKCAMETASOR | 91 4 0 o7#8% | 0,73+£0,06 | 0,41+0,03 +0,78 -0,45 -0,35
0,1 mr/kr
(n=14)
AJnpeHanexToMist
+ incymiH sk 0,67 + * . -
0.1 OJlkr 0,73 £ 0,06 0,05 0,62 + 0,02 +0,71 0,84 0,9
(n=13)

[Mpumitka: * — p<0,05;  *** —p<0,001 y nmopiBHsHHI 3  KoHTposeM, ###—p<0,001 y mopiBHIHHI
3 /IpeHAJIEKTOMOBaHUMH TBAPHHAMH.
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VY Tabmuui 4 HaBeAeHI pe3yabTaTH BU3HAYCHHS XEJIATOYTBOPIOIOUMX LMHKY, MarHilo i Migi
B FPaHyJIONMTaX KPOBI IIypiB NpH HAAHUPHUKOBIA HEIOCTATHOCTI 1 BBEIEHHI PEYOBHH,
10 BIUTMBAIOTH Ha €(PEKTOPH CTpeECy.

AE Bukimnkana B IIypiB 3HI)KEHHS BMICTY IIMHKY B rpanynonuTax kposi Ha 40% (p<0,001), marHiro
—Ha 75% (p<0,001) Ta migBUIIeHHsS KOHIIEHTpalii Miai — Ha 60% (p<0,001).

BBenenHs nexcameTazoHy Irypam Iicis aJpeHaIeKToOMIi 3MEHIIIYBAjIO BIIXUJICHHS BMICTY METaJiB
BiJl HOpMHU: KOHIIEHTpalis HKY Oyna Ha 10% (p>0,05) nuxue, maruiro — Ha 12% (p>0,01) Hiokge,
a miai — "Ha 20% (p>0,05) Bumie HOpMU. AHAJIOTIYHI, ajle MEHIII BUPaXKEHI, 3MIHU CIIOCTEPIraaucs
npu BBeleHHI iHcyniny. [Ipu npomy orpumani nani Biamosigao 30% (p<0,001) mis mmeKy, 25%
(p<0,05), marnito — 20% (p<0,05) — st Mii.

ITpu cnomydenni AE 3 roctpuM cTpecoM y TakuxX HIypiB OTpUMaHi JaHi CTAaHOBWJIM BiJIIOBITHO
40% (p<0,001), 25% (p<0,05), 20 (p<0,05).

Otxe, AE BuUK/IMKana 3HWKEHHS BMICTY LIMHKY Ta MAarHiro i MiABHILEHHS MiZl B TPaHYJIOIMTAX
KpoBi. BBeneHHs ajpeHaliHy Ta 1HCYJIHY Ta BIUIMB TOCTPOrO CTpecy mociadisuiy i 3miHu. e
BKa3ye Ha Te, 1m0 Taki 3MiHK Hecnienudivyni Ta € nmposisamu HACKC i Te, 10 HMHK 1 MarHii MaroTh
CUHEPTIYHI CITIBBITHOIICHHS, a MiJIb iX aHTarOHICT.

[TepcrieKTHBY MOAATIBIIOTO JOCIIIKEHHS € 3’SICYBaHHS MEXaHi3MIB BIUIMBY €(DEKTOpIB cTpecy Ha
METaJIOJIIraHHUH TOMEOCTa3 Ta 3HAaXO/KCHHS HOBHX 3ac00iB KOpEKINi HaCTiJKIB MIKpo- Ta
MaKpOEJIEMEHTO31B, IO BUKJIMKAHI CTPECAMU Pi3HOI IPUPOIH.

BUCHOBKHA

1. AJNpeHaJIeKTOMIsI BUKJIMKAE 3HWKCHHS BMICTY B IIMHKY Ta MAarHir0 Ta ITiIBUIICHHS
KOHIICHTPAIlIi KyIIpyMy B TPaHyJIOIIUTaX KPOBi. Y BUMAIKY [Iii TOCTPOrO CTPECY B CHOJTYYCHHI
3 aIPEHATICKTOMIEIO TTOCIA0IOIOTH 111 KOJMBAaHHS METAJiB Y KIITHHAX, B YCIX IIMX BHIAJKaX
BMICT MiJi Pi3HOCIPSMOBAHO 3MiHIOBAHE BIJHOCHO BMICTY MAarHiro i IUHKY (KOeQilieHT
kopesii Bix 0,4 1o 0,78)

2. BBenmeHHsa iHCyNiHY, aJpeHaNliHy Ta CTaH TOCTPOrO CTPECy Maiike IMOBHICTIO KOpPEryBaju
HEJIOCTATHICTh IIMHKY 1 MarHito 1 3HWKYBAJIX 10 HOPMAIBHUX MTOKA3HHUKIB BMICT Mifl. Yce 11e
HOIATBEP/XKYE TiMOTe3y MpO AaHTArOHICTMYHI PELUINPOKHI B3a€MOBIJHOLIEHHS MIiX
[IMHKOM/MAar"ieM 3 OJHOro OOKy Ta Mijai - 3 1HIIOTO. TakoX I1e CBIAYUTH MPO Te€, 10 3MIHU
MEeTaJIiB NpH Aii pi3HUX YMHHUKIB Hecnenudiuni 1 € nposisamu HACKC.

3.  HagaupHukm sk edekTop CTpecy BIUIMBAIOTH HAa METAIOJITaHJIHHA TOMEOCTa3, OCKUIBKU
aJIpeHAIEKTOMIsl BUKIMKae IUHKAehIUTHUN cTaH. HemocraTHicTh omHOro 13 edekTopiB
cTpecy (HaJHUPHHUKIB) MOXJIMBO KOMIIEHCYBAaTH [ISJIBHICTIO IHIIUMX €(QEKTOpIB CTpecy.
Crnpoba xkoperyBaTd UMHKACDIIMTHUNA CTaH, SIKUH BHHHKAE TICHS aJpeHaIeKToMii
CUHTETUYHUMHU aHAJIOTaMH CTPECOBUX TOPMOHIB, HE JI03BOJISIE TIOBHICTIO HOPMAaJI3yBaTH
piBEHb XENaTOYTBOPIOIYOTO IUHKY B KJIITHHAX, IO MICTATh XEIaTOYTBOPIOIOUI METAlIH.
BunyuenHs 13 opraHi3My opraHa-peryJloBajJbHUKa (HaJIHUPHHKIB), SIKHH HE € OpPraHoM
«JIETI0Y» XeJIaTOYTBOPIOIOYOTO IIMHKY, HE3BOPOTHHO MOPYIILYE METaJIOIITraHIHUH TOMEOCTas.
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THE COMPLEX ANALYSIS OF PULSE LOW-FREQUENCY ELECTRIC
CURRENT INFLUENCE ON ORGANISM FUNCTIONAL CONDITION
IN TRAINED AND UNTRAINED YOUNG PEOPLE IN CONDITIONS
OF PHYSICAL REST

Kovalyova A.V., Shkopinskii E.A., *Kivenko V.V., Dyomin A.N.
Zaporozhian national university
69600, Ukraine, Zaporozhye, Zhukovskogo street, 66
* Zaporozhian state clinical hospital Ne§
69000, Ukraine, Zaporozhye, Pischevaya street, 2
kovaleva_aleksan@mail.ru

The short characteristic of functional condition of trained and untrained young men in conditions of physical
rest is given in the paper following the analysis of unitary pulse low-frequency electric current influence on
the specified processes. The aim of the study was to compare the characteristics of a pulse low-frequency
electric current influence on cardiovascular system functional condition in trained and untrained persons in
conditions of physical rest. The study included 56 healthy young men (23 trained and 33 untrained) 17-24
years old, who were divided into the main group (11 trained and 16 untrained persons) and control group (12
trained and 17 untrained persons) and 46 healthy young women (28 trained and 18 untrained) 17-20 years
old, who were divided into the main group (14 trained and 9 untrained persons) and control group (14 trained
and 9 untrained persons). The study included two stages: the first stage — the baseline functional condition
was estimated; the second stage — the functional condition state reaction to pulse low-frequency electric
current in conditions of physical rest was recorded. The pulse low-frequency electric current influence was
produced using the device “LEIT”. The results suggest that the pulse low-frequency electric current carries
out regulating influence on physiological systems of young people even in conditions of physical rest and has
the character of cardiovascular system activity optimization and vegetative functions optimization.

Key words: pulse low-frequency electric current, functional condition, trained young men, untrained young men,

trained young women, untrained young women, physical rest

KOMIUIEKCHUM AHAJII3 BIUIMBY IMITYJIbCHOI'O HU3bKOYACTOTHOT' O EJTEKTPUYHOI'O
CTPYMY HA ®YHKIIOHAJIbHUI CTAH OPTAHI3MY TPEHOBAHMX I HETPEHOBAHUX
MOJIOAUX OCIB Y CTAHI ®I3MYHOI'O CIIOKOIO

Kosanwsosa O.B., IlIkonuucekuii €.0., *Kisenko B.B., JIsomin O.M.
3anopizbkuii HayioHanbHULl yHigepcumem
69600, Yxpaina, 3anopiocoics, eyn. JKykoscvkoeo, 66
*3anopizbka micoka Kniniyna aikaprs Ne§
69000, Yxpaina, 3anopiocoics, eyn. Xapuosa, 2
kovaleva_aleksan@mail.ru

Y poboTi HamaHa CTUCIA XapakTepUCTHKa (PYHKIIIOHATBHOTO CTaHy TPEHOBAHWX i HETPEHOBAHHX OCIO B
yMOBax (i3MYHOTO CIIOKOIO 3 BIUIMBOM IMITYJIbCHOTO HHU3BKOYacCTOTHOTO €JIEKTPHUYHOrO CTpyMy. Meroro
JOCITKEHHS OyJIO TOPIBHATH OCOOJIMBOCTI BILIMBY IMITYJIbCHOTO HU3BKOYACTOTHOTO €JIEKTPUYHOTO CTPYMY
Ha (YHKIIOHAIBHUHM CTaH CEpLEBO-CYAMHHOI CHCTEMH TPEHOBAaHMX 1 HETPEHOBAHMX OCI0 B yMoBax
¢bisu4HOTrO Ccrokoro. JIociKeHHs BKITIOYAI0 56 310poBHX MoJoaux ocid (23 TpeHoBaHi i 33 HeTpeHOBaHI)
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