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BIIJIUB IMMOBLIIZALII II[YPIB TA XOM’SIUKIB HA PIBEHb MATHIIO B
I'PAHYJIOIIUTAX KPOBI
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JlociimKeHHs BIUTUBY TOCTPOTO Ta XPOHIYHOTO CTPECY Ha METAIOJIITaHAHIHA roMeocTas, Ha IIPHUKJIali BMICTy Martiro B
KITIITHHAX 1 I1a3Mi KPOBi, 3 BAKOPHUCTAHHSAM IIUTOXIMIYHOI peaKIiii MarHe30Hy Ta KOJIbOPOBOi peakmii 3 MaroHoM. Brums
IMMOOiTi3amiHHOTO CTpecy Ha METAIOJITaHIHUKA TOMEOCTa3 MPOBOJMBCS y JBOX IPYI TBapWH (IIypiB Ta XOM SUKiB).
BcranoBneHo, mo rocTpuil CTpec MiJBHINYE BMICT MarHilo B TpaHYJIONMTax KpOBi, 1 3HMKYye piBeHb MarHilo B
CHpOBATIi KpoBi. BcTaHOBIIEHO, 10 XPOHIYHUMA CTpec 3HWXKYE I MOKa3HWKW. 3MiHM HecmenudiuHi, TOMy L0 BOHH
XapakTepHi JUIS ABOX TPYI TBApUH.

Knrouosi crosa: maeniil, macneson, mazon, iMmoobinizayis, cmpec.

BJIUAHUE UMMOBUWJIN3AIIUU KPBIC U XOMAYKOB HA YPOBEHb MAT'HUS B
I'PAHYJIOIIUTAX KPOBHU

bort B. /1., Asuenko C.B.

3anopoXCKHUI HAIIMOHAJIbHBIA YHUBEPCUTET, Y KpauHa, 69063, 3anopoxse, yi. I'oromus, 62

HccnenoBanne BIMSHHUS OCTPOTO M XPOHWYECKOTO CTpecca Ha METAUIONUTaHIHBIM TroMeocTas, Ha IpuMmepe
COJIep KaHUS MarHus B KJIETKaX U IjIa3Me KPOBH, C HCIOJIb30BaHUEM LIUTOXUMHUUECKON peaKklMi MarHe30Ha U IBETHOMH
peaknuy ¢ MaroHoM. BimsiHHMEe IMMOOHIM3aMOHHOTO CTpecca Ha METaJUIOJIMTaHTHBII TOMeOCcTa3 MPOBOAMICS Y ABYX
TPYNI JKUBOTHBIX (KPBIC M XOMSYKOB). YCTAQHOBJIEHO, YTO OCTPBIH CTpPECC IIOBBIMIAET COJAEP)KAaHHE MarHus B
TpaHyJIOLUTaX KPOBM U CHIDKAE€T YPOBEHb MAarHusi B CHIBOPOTKE KPOBHU. YCTAaHOBJIEHO, YTO XPOHHMUYECKHM cTpecc
CHIDKAET ITH MOKa3arelu. M3ameHeHns Hecrienupuyeckre, Tak Kak OHU XapaKTEPHbI IS IBYX TPYIII )KUBOTHBIX.

Kniouesvie cnosa : macnuil , MACHE30H , MU2OH , umoﬁuﬂumuuﬂ , cmpecc.

EFFECT OF IMMOBILIZATION RAT AND HAMSTER ON THE MAGNESIUM LEVEL
IN THE BLOOD GRANULOCYTES

Bovt V.D. Dyachenko S.V.
Zaporizhzhya National University,Ukraine, 69063, Zaporozhye, st. Gogol, 62

Deficiency of magnesium in the body is inherent in the people around the world. According to a study Schlingmann,
which included 16 thousand people hipomahneziemii prevalence in the general population is 14.5 %. A suboptimal
magnesium levels were found in 33.7 %. The causes of magnesium deficiency may make violations of diet, excess
calcium in the diet, alcoholism, widespread use of diuretics, malabsorption syndrome, infectious and inflammatory
diseases (enteritis, gastroenteritis), pathology (diabetes, hypersecretion of aldosterone and thyroid hormones), sports
load, and chronic stress .

A number of authors demonstrated that acute stress leads to excretion of magnesium from the body and chronic stress
causes an increased need for magnesium due to activation of the sympathetic system, activation of lipolysis, active
spending of ATP. Thus there is significant loss of magnesium in urine, its absorption in the gastrointestinal tract is
significantly reduced. Moreover, the response to stress is to reduce the intracellular concentration of magnesium it is
against the backdrop of increasing its level in the blood , in this case hipermahnezemiya causes decreased activity of
TRPMS6, which leads to a decrease in magnesium reabsorption in the kidney and hipermahneziurii, slow vsasuvannya
magnesium in the digestive tract.

One of the main roles of magnesium - protecting the nervous system from the ravages of stress. Magnesium ions can
block neyrosynaptychnu transfer, preventing the release of acetylcholine and violate producing cells of the adrenal
medulla catecholamines, thereby simulating their physiological response to stress effect.

Purpose of work - investigate the effect of single and repeated immobilization on magnesium levels in blood
granulocytes of rats and hamsters.
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Materials research served smears of peripheral blood and serum 36 hamsters and 36 rats. 12 hamsters and 12 rats were
control (intact), others exposed to multiple and disposable immobilization.

In experiments with a single animal immobilization bandages tied soft to the machine in the supine position for 3 hours.
In experiments with a chronic immobilization procedure was repeated daily for 10 days.

At the end of term experiments in animals with tail blood was taken for the purpose of preparing smears cytochemical
determination of magnesium in blood granulocytes and blood was obtained from the femoral vein for the determination
of magnesium in serum using a color reaction with mahon.

For determination of magnesium in the blood granulocytes using conditions developed in our laboratory cytochemical
reaction mahnezon.

Previously on slides put a layer of egg white, perform blood sampling, preparing smears holding them on top of the
protein on the glass, swabs dried in air , washed for 5 + 1 minutes. distilled water, treated with formalin vapor for 5 + 1
min, then slides dipped in a mixture containing 1 volume of 1% solution mahnezonu , 5 parts by volume of 10% sodium
acetate, 1 volume of 0.25 % ammonium hydroxide and 3 parts by volume of distilled water, paint smears carried out for
12 £ 0,5 hours. Then smear was washed for 5 +£ 1 minutes in distilled water, dried in air. To put a dab a drop of
immersion oil and examine it in the light microscope. In preparations in the cytoplasm of granular leukocytes identify
red granules. The number - an indicator of magnesium content in the cells.

The intensity of the reaction was determined by three points system proposed by Sokolovsky (1971), Heyhou, Kvahlino
(1983). By taking one point weakly two points - a modest three points - pronounced intensity response. Based on
counting 100 cells deduced the average of the intensity of the reaction. To the fact that the intensity of the color
indicated the presence of other cations, using integrated calibration solution. To 4 ml of working solution add 30 ml
Mahon studied serum, mixed and fotometruyut in the cell with the optical path length of 1 cm at a wavelength of 505
nm against the idle experiment in which instead of taking whey water. At the same time put the calibration experiment
in which serum instead of taking 30 ml of the working calibration solution containing 0.823 mmol/l magnesium.
Calculation are the rule of proportions.

To determine the level of magnesium in the blood serum was used color reaction of mahon. Magnesium makes from
mahon bright red color, whey protein does not hinder its development.

According to the study revealed that chronic magnesium deficiency causes stresuvannya granulocytes in the blood of
animals, due to the depletion of the protective properties of cells when exposed to chronic stress. While acute - is
increasing metal content in the cells. According to published data on the role of magnesium in the regulation of the
functional activity of cells, we can assume that its accumulation in blood granulocytes in acute stress helps to stabilize
cell membranes, increase the activity of enzymes that contain magnesium and increase the protective properties of the
cells.

Revealed that chronic stress causes a slight decrease in serum magnesium hamsters and rats. Perhaps this is due to the
fact that chronic stress causes an increased need for magnesium due to activation of the sympathetic system, activation
of lipolysis, active spending of ATP. In acute stress there is a significant reduction of the metal in the serum of the
studied animals. That acute stress is an increase of magnesium in the blood granulocytes against decrease of its content
in the blood serum.

Chronic stresuvanni repeated immobilization observed reduction of magnesium in blood granulocytes hamsters and
rats.

Reduction of the metal in granulocytes in the blood repeatedly immobilized animals indicates a depletion of the
protective properties of cells when exposed to chronic stress.

Stresuvanni Acute immobilization there was a one-time increase of magnesium in the blood granulocytes hamsters and
rats.

Increase of magnesium in the blood granulocytes of rats and hamsters exposed to repeated immobilization should be
attributed to the molecular mechanisms of cellular stress.

Chronic stress reduces magnesium content is not essential due to the fact that stress is an increased need for magnesium
due to activation of the sympathetic system, activation of lipolysis, active spending of ATP.

Stress there is a significant reduction of the metal in the serum of the studied animals. That acute stress is an increase of
magnesium in the blood granulocytes against decrease of its content in the blood serum.

Keywords: magnesium, magnezon, magon, immobilization, stress.
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BCTYII

[TpoTAroM OCTaHHBOI'O Yacy CTPEC CYIMPOBOKYE MKHUTTS JIFOJUHHU HE3aJICKHO BiJl BiKY, CTaTi, poay
3aHATh. BHacnmijok TpuBanoi 1ii cTpecy Ha OpraHisM JIOAMHHM PO3BUBAETHCSA Psiji MATOJOTTUYHUX
CTaHIB, B TOMY YHKCII i TimomarHe3uemis [1].

JlebinuT Mardito B OpraHi3amMi NpUTaMaHHHH HACEJICHHIO BChOTO CBITY. 3a JaHUMH JIOCIIJKCHHS
Schlingmann K. P. (2008), o Bkito4ano 16 Tuc. oci0, MOMUpPEHiCTh TioMarue3ieMii B 3arajibHii
nonynauii craHoButh 14,5%. A cyOonTumanbHuUM piBeHb MarHito BusBieHo y 33,7% [2].
[TpuunHamMu aediUTy MarHito MOXYTh BHCTYHATH MOPYIICHHS PEXUMY XapuyBaHHS, HAJTAIIOK
KaJIBIiF0 B TKi, aJKOroJli3M, INMHPOKE 3aCTOCYBaHHs  JIYpETHKIB, CHHAPOM MaiabaOCopOIii,
iH(eKIIfHO-3amaabHl  3aXBOPIOBAHHS  (€HTEPHUT, TaCTPOCHTEPUT), CHAOKPUHHA  IATOJOTIS
(ykpoBuii mia0beT, TimepceKperiss aabJIOCTEPOHY 1 TOPMOHIB IMUTOBHIHOI 3aJi03U), CIIOPTHUBHI
HaBaHTaXXCHHS, & TAKOXK XPOHIUHUI cTpec [3-6].

PsgoM aBTOpIB JOBENEHO, IO TOCTPUIl CTpec MPU3BOAUTH A0 BUBEACHHS MAarHiio 3 OpraHiamy, a
XpOHIUHUN CTpec BUKJIMKA€E MiJBMILEHY NOTpeOy B MarHii 3a paxyHOK aKTUBaLli CUMIATUYHOL
CUCTEMH, aKTUBaLli JinoJi3y, akTuBHOro BuTtpadyaHHs AT®. [Ipu upboMy crocrepira€Tbcsi 3HauH1
BTpaTU MarHiioo 3 ceuero, adbcopbuis foro B UIKT 3HauHO 3HMKYyeThes. biuipin Toro, peakiiero Ha
CTpEC € 3HWKEHHS CaMe BHYTPIIIHbOKIITHHHOI KOHIICHTpAllli MarHir0 Ha TJi IiJBUIICHHS HOro
piBHS B KPOBi, B JaHOMY BHIIaJIKy TillepMarHe3eMisi BUKJIMKA€e 3HIKEHHS akTuBHOCTI TRPM6, mio
NPHU3BOAUTH JO 3HWXKEHHS peabcopOiii MarHiro B HUpKax 1 TimepMarsesiypii, YIOBUIbHEHHS
BCAaCyBaHHsI MarHiro B TpaBHOMY TpPakTi [7, 8].

OpHa 3 TOIOBHHX POJIEH MarHil0 — 3aXMCT HEPBOBOI CUCTEMH BiJ PyHHIBHUX cTpeciB. [oHM MarHiro
3/aTHI OJIOKYBAaTH HEWPOCHMHANTHUYHY TMepenady, Nepeliko/KaloTh 3BUIBHEHHIO alleTHIXOJIIHY, a
TaKOX TOPYIIYIOTh MPOIAYKYBaHHS KIITHHAMH MO3KOBOTO Iapy HAJHMPHUKIB KaTEXOJaMiHIB,
MOJIETIOIYM TUM caMUM iX (i310JIOTIYHY peakiilo Ha crpecoBuid BmiuB. CaMe TOMYy MarHi,
raJjbMyl4Hd PO3BUTOK TMpOIECiB 30Y/PKEHHS B LIEHTpPajbHIM HEPBOBOBIM CHCTEMi 1 3HIKYIOUYH
YyTIWBICTH  OpPraHi3My JI0 30BHINIHIX TMOJAPa3HUKIB, BUKOHYE (QYHKIIIO MPUPOTHOTO
a"Tucrpecosoro dakropa [1, 3, 5].

Merta poboTH — ZOCIIAUTH BIUIMB OJHOPA30BOi Ta Oaratopa3oBoi iMMo0iTizamii Ha piBeHb MarHito B
IpaHyJOLMTaX KPOBI HIYpIiB Ta XOM SUKIB.

MATEPIAJIN I METOIU JOCJIIKEHb

MarepiasiaMu AOCIHIDKEHHST CIYyTyBalld Ma3kh TepuepudHoi KpoBi Ta CHpoBaTKa KpoBi 36
XOM’suKiB Ta 36 mrypiB. 12 xoM’sukiB Ta 12 mnrypiB OyJau KOHTPOJBHMMH (IHTAKTHUMH), 1HIII
3a3HaBaJIM BIUIMBY 06aratopa3oBoi Ta OAHOPA30BOi IMMOO1i3alii.

VY nocnigax 3 0AHOPa30BOI IMMOO1TI3AIIIEI0 TBAPUH IIPUB’A3YBAIN M’ SIKUMU TOB’I3KaMH 10 CTaHKa
B TIOJIOKCHHI Ha CIMHI Ha 3 roaMHM. Y J0OCHiJax 3 XpOHIYHOK iMMOOLTI3AIE TaKy MPOLEHypy
MOBTOPIOBAJIN LIOJEHHO IpoTsarom 10 nib.

[To 3akiHYEHHIO TEPMIHY €KCIIEPUMEHTIB y TBapUH 3 XBOCTa Opaju KpPOB JAJISl IPUTOTYBAaHHS Maj3KiB
3 METOI0 IUTOXIMIYHOT O BU3HAUEHHS MarHilo B TpaHyJIOLUTaX KPOB1, a TAKOXK Y TBApUH Opajiu KpoB
13 CTErHOBOI BEHM ]IS BU3HAYCHHS PIBHS MarHis B CHPOBATIIl KPOBi 3a JIOMOMOI'OK KOJbOPOBOT
peaxiiii 3 MaroHoM.

Jlng BU3HA4YEHHsI MarHil0 B IPaHYyJIOIHUTaX KPOB1 BUKOPHCTOBYBAJIM PO3pOOJIEHY B yMOBax Haloi
nabopaTtopii HUTOXIMIYHY peakiio MarHe3oHy. [lormepenHbo Ha MpeaMeTHI cTeKsla HaHOCAThH LIap
S€YHOTO O1JIKa, BUKOHYIOTh 3a01p KPOBi, TOTYIOTh Ma3KH MIPOBEACHHSIM X TTOBEpX OLTKa Ha CTEKIIax,
Ma3K{d IMiACYIIyIOTh Ha IOBITpi, MPOMHUBAIOTH MNPOTArOM S5+1 XB. AWCTUILOBAHOI BOJOIO,
00po0msifoTh mapamu opmaniny mporsroM  5+1 XB, HOTIM HpeAMETHI CTEKJa 3aHYpIOIOTH Y
cyMim, sika MicTuTh 1 00’emHy uactuHy 1% po3unmHy MarHe3ony, 5 06’emHux uactud 10%
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pO3UMHY aneraTy HaTpio, 1 06’emuy yactuny 0,25% po3uuHy TiApOKCHIY aMOHi0 Ta 3 00’eMHI1
YaCTMHHM JHMCTUJILOBAHOI BOJAM, 3a0apBJICHHS Ma3KiB MPOBOIATH ynpoaoBxk 12+0,5 rox. Ilortim
Ma3Ky MPOMHBAIOTh MPOTATOM S5+1 XB. y AMCTHILOBaHIM BOI, MiJCyIIyIOTh Ha ToBITpi. Ha mMa3ok
HAHOCSTH KPAIUTIO IMEpPCIiHOI 0TI Ta pO3TIIsAIaloTh HOro y CBITIOBOMY Mikpockomi. Ha mpemaparax
y LUTOMIA3Mi 3€pHMCTHX JIEHKOIUTIB BM3HAYAIOTh YEPBOHI I'PAHYIH. [X KilbKiCTh — MOKA3HHK
BMICTY MarHito B KJIiTHHAX.

[HTeHCHBHICTH peakilii BHU3HAYadM 3a TPUOATBHOK CHCTEMOIO, 3alpornoHoBaHOW B.B.
CokonoBcekuMm (1971), @. Xeiixoy ta JI. Ksarmino (1983) [9]. 3a omumu Gan mpuiimanu
C1aboNO3UTUBHY, 1Ba Oamy — MOMIpHY, TpU Oajli — BHpPa)XEHY 3a IHTEHCHUBHICTIO peakiiro. Ha
nijgcrasi migpaxyHky Ha 100 KIIiTHHAX BUBOAMIIM CEPEIHIO BEIMYMHY iHTeHCHBHOCTI peakmii [10].

Jlng BU3HA4YEHHsI PIBHS MarHis B CHpPOBATIl KpOBI BUKOPHUCTOBYBAJAcs KOJbOPOBA pPEAKIISA 3
MaroHoM. MarHiil 1ae 3 MmaroHom (kcuiuainoBuM cuHiM II) sickpaBe uepBoHe 3a0apBiIeHHS, OLIKU
CUpPOBAaTKU HeE MEpelIKO[Kal0Th HOro po3BUTKY. Y 3B'3Ky 3 THM, IO Ha IHTEHCHBHOCTI
3a0apBiIeHHS] 1103HAYa€TbCAd IPUCYTHICTh IHIIMX KAaTiOHIB, BHUKOPHCTOBYIOTh KOMILIEKCHUH
KaniopyBasibHUN po3uuH. J[o 4 M poOoyoro po3duHy MaroHa 1oaaioTb 30 MKJI JOCIIIXKYBaHOT
CHUPOBATKH, MEPEMIIIYIOTh 1 (POTOMETPYIOTh B KIOBETI 3 JOBXKHHOIO ONTUYHOrO IUISAXY 1 cM mpu
JIOBXHMHI XBUJl 505 HM TPOTH XOJOCTOTO JOCHIAY, B SIKOMY 3aMICTh CHUPOBATKH O€pyTb BOAY.
OpHOYacHO CTaBIATH KaliOpyBajbHMM JOCHIA, B SIKOMY 3aMiCTb CHpoBaTku OepyTh 30 MK
pobodoro kamoOpyBajgbHOr0 po34uHy, Mo MicTuTh 0,823 MMOJB/1 MarHivo. Po3paxyHok BeayTh 3a
npaBuiIoM mporopiiit [11].

PE3YJIbTATHU TA iX OBITOBOPEHHSI

VY Tabmuni 1 mpencraBiieH] pe3ysbTaT JOCIIHKEHb MarHil0 B IPaHYJIOIMTaX KPOBI XOM’ UKiB, sKi
3a3Halii BIUIMBY OaraTopa3oBoi Ta OJTHOPa30BOi iIMMOO1mi3allii.

Tabmuns 1 — [HTEeHCHBHICTh HUTOXIMIUHOI peakilii MarHe30Hy B TPaHYJIOLUTaX KPOBI XOM SUKiB,
K1 3a3Ha)IM BIUIMBY Oaratopa3oBoi (bI) Ta ogaopa3zoBoi iMmmo6imizaiii (OI)
IToka3Huku Kinbkicts TBapun [HTEeHCHBHICTD peakilii, yM. O/I.
KonTpons 12 0,8+0,06
bl 12 0, 5+£0,06%*
Ol 12 0,9+0,07*

Hpumimxa: * — p<0,05; ** — p<0,01 6 nopiensanHi 3 KOHMPO.IEM.

Sk BUJIHO 3 TaHUX I1i€l TaOJIMII Y KOHTPOJIbHUX (IHTAKTHUX) 30JIOTUCTUX XOM STYKIB IHTCHCHBHICTD
peakiiii MarHe30Hy B I'paHyJONHUTaX KpoBi ckiangana B cepeanbomy 0,8+0,06 ym. on. Y TBapuH 3
OaraTtopa3zoBor0 iIMMOOLII3aLlI€l0 IHTEHCUBHICTh peakiii MarHe30Hy B LUX KIITHHAX 3HMXKYBaJlachb
Ha 37%, B cepennbomy cranoBmia 0,5+0,06 ym. ox. Po3xomkeHHs 3 KOHTPOJIBHIUMH BETUYMHAMU
BHCOKO noctroBipHe (p<0,01).

Onnopa3zoBa iMMOOiUTI3allisi BUKJIMKAIa MiJBHUINEHHS MarHil0 B 3€pHUCTUX Jelkonutax Ha 13%
MOPIBHSIHO 3 KOHTPOJIeM. PO3X0KEHHS 3 KOHTPOJIBHUMU BeIMYMHAMH HE TocToBIpHE (p>0,05), 110
CBIYHUTH TPO KOPETyIOUHH BIUIUB TOCTPOrO CTPECYBaHHS HAa BMICT MarHil0 B JTOCIIDKEHUX
KJIITHHAX.
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Takum uyuHOM, Oararopa3oBa iMMOOLTI3allisl y 30JIOTUCTUX XOM SYKIB BHUKJIMKAala PO3BUTOK
nediluTy MarHiro B rpaHyjounumtax Kposi. Tomi Sk oxHOpa3oBa iMMOOLII3AIlisl BHUKIMKAJA
MIJBUILIEHHS PIBHS IOT'O METAJy B KJIITHHAX.

VY Tabmuui 2 npeacTaBiieHl pe3yabTaTH JOCHKEHb MarHilo B IPaHYJIONMTaxX KpOBI ILIypiB, fKi
3a3HaJM BIUIMBY 0araTopa3zoBoi Ta 0JHOPa30BOI iMMOOiTi3allii.

Tabmuns 2 — [HTeHCUBHICTh UTOXIMIYHOI peakilii MarHe30Hy B TpaHyJIOIUTaX KPOBi LIypiB, SKi
3a3HaM BIUMBY Oaratopa3oBoi (bI) Ta ogHopaszoBoi immobimzartii (OI)

[Tokaznuku Kinbkicts TBapuH [HTEeHCHBHICTB peakxilii, yM. OfI.
KonTpons 12 0,9+0,06

bI 12 0, 60,05**

Ol 12 1,0+0,07*

Hpumimxa: * — p<0,05; ** — p<0,01 6 nopiensanHi 3 KOHMPO.IEM.

Sk BUAHO 3 AaHUX Mi€l TAOJMII Yy KOHTPOJBHHMX (IHTAKTHHMX) IMypiB IHTEHCHUBHICTb peaKIIil
MarHe3oHy B TpaHyJIONHMTaXx KpoBi ckiagana B cepeanbomy 0,9+0,06 ym. on. YV TBapuH 3
Oaratopa3zoBor0 iIMMOOLII3aLlI€l0 IHTEHCUBHICTh peakiii MarHe30Hy B LUX KIITHHAX 3HMXKYBaJlachb
Ha 33%, B cepenubomy ctanoBmia 0,6+0,05 ym. oa. Po3xomkeHHs 3 KOHTPOJbHUMHU BEITMUYUHAMH
BUCOKO nocroBipue (p<0,01).

OnHopa3oBa IMMOOLTI3aIlisl BUKJIMKAIA IIJIBHINCHHS MarHil0 B 3€pHUCTUX JelikonuTax Ha 11%
MOPIBHSAHO 3 KOHTPOJIEM. PO3X0/)KEHHSI 3 KOHTPOJIBHUMH BEIMIMHAME He JocToBipHE (p>0,05), 1110
CBIZYATH TIPO KOPEryIOUWH BIUIMB TOCTPOrO CTPECYBaHHS Ha BMICT MAarHil0 B JIOCHIDKCHHUX
KJIITHHAX.

TakuM uymHOM, OararopazoBa IMMOOUII3alis y IIYpIB, SIK 1 Y XOM SUKIB, BHKJIMKaJla PO3BUTOK
nediluTy MarHiro B TrpaHyjounutax Kposi. Tomi sSK oxHOpa3oBa iMMOOLTI3AIlis BUKIMKAJA
MIIBUILEHHS PIBHS LOI'0 METATy B KJIITUHAX.

3a pesynbTaTaMu AOCHIIKEHHS (puc. 1) BCTAaHOBIIEHO, IO XPOHIYHE CTPECYBAHHS BUKIIMKAE
nedinuT Mar”ilo B TpaHYJOIMUTaX KPOBI TBApWH, IO IOB’S3aHO 3 BHUCHAXEHHSM 3aXUCHUX
BJIACTUBOCTEH KIIITHH TPHU JAil XpOHIYHOTO cTpecy. To/i sIK rOCTpe — BUKIMKAE IiABUIIICHHS BMICTY
MeTaly B KIITHHaX. 3TiAHO JITepaTypHHX NAaHHUX MPO POJIb MATHIIO B PEryisiii QyHKIIOHAIbHOT
AKTUBHOCTI KJIITHH, MO)KHA BBa)KaTH, 1110 HOTO HAKOMMYEHHS B TPAaHYJIOIHUTAX KPOBi MIPU TOCTPOMY
cTpeci cupusie crabiiizanii KIITHHHUX MeMOpaH, MiIBUILEHHIO aKTUBHOCT1 (DEpMEHTIB, 1110 MICTATh
Martii, a TAKOXK MABHUILEHHS 3aXMCHUX BJIACTUBOCTEN KIIITHH.
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[Tpumitka: KoHTp. — KOHTpOJb; Bl — GaraTopazoBa immoOimizaris; Ol — ogHOpa3oBa iMMOO1TI3aITis.

Pucynox 1 — AmnHami3 BMiCTy MarHiro B IpaHyJIOIIMTaX KPOBI 30JI0TUCTUX XOM’ SIUKIB Ta IIypiB, AKi
3a3HaJM BIUIMBY OaraTopa3oBoi Ta OJIHOPA30BOi IMMOO1Ti3al1l

s Toro, o0 po3MIMPHUTH YSABIICHHS PO T, IK CTPEC BIUIMBAE HA BMICT MarHilo B IPaHyJIONUTAX
KpOBI TBApUH OYJI0 MIPOBEACHHS AOCIIPKEHHS [IbOT0 METAIY B CHPOBATIIl KPOBI.

VY tabamimi 3 mpeacraBiieHI pe3yJbTaTH JOCIIIKEHb MAarHit0 B CHPOBATIII KPOBI XOM’SIUKiB, SIKi
3a3HaJIM BIUIMBY OaraTopa3oBOi Ta OJTHOPa30BOI IMMOO1Ti3allii.

Tabmuns 3 — BMicT MarHito B CHpOBaTIi KPOB1 XOM’SIUKIB, SIKI 3a3HaJIM BILIMBY Oaratopa3oBoi (BI)
Ta oJJHOpa30Boi immoOimizariii (OI)

IToxa3zuuku KinbkicTs TBapuH [HTEeHCHUBHICTB peakxilii, MMOJIB/JT
Kontpons 12 1,2+0,05

bl 12 0, 9+£0,06**

Ol 12 0,6£0,05%**

[MpumiTka: * *— p<0,01; ***— p<0,001 B MOpiBHAHHI 3 KOHTPOJIEM.

Sk BUIHO 3 MaHMX I1i€l TaOMIN y KOHTPOJbHUX (IHTAKTHUX) XOM’ SYKIB BMICT MarHito B CUpOBATII
KpoBl ckiagaB B cepenHbomy 1,24+0,05 mmonb/n. Y TBapuH 3 06araropa3oBor 1MMOOLII3ALIEI0
IHTEHCUBHICTh PEaKIlii MarHe30Hy B X KJIITHHAX 3HUKYBaJach Ha 25%, B cepeTHbOMY CTaHOBHJIA
0,940,06 MMoIb/11. PO3X0/I)KEHHS 3 KOHTPOJIBHUMH BEJIMYMHAMHU BUCOKO J1ocToBipHE (p<0,01).

Opnopa3oBa iMMOOiLTI3allisi BUKJIMKAla CYTTEBE 3HIDKEHHS MarHilo B cupoBaTii kpoBi Ha 50%

HOpiBH?[HO 3 KOHTpOJ'IeM. POSXOI[)KGHHH 3 KOHTpOHBHI/IMI/I BCIIMYMHAMM BHCOKO )IOCTOBipHe
(p<0,001).

Takum unHOM, Oaratopa3oBa iMMOOLTI3aIlis Y XOM S4KIB BHUKJIMKaja He3HAUHE 3HMKCHHS MAarHito
B cupoBarili KpoBi. Toxi sk omHOpa3oBa iIMMOOLTI3aIlis BUKJIMKANA CYyTTEBE 3HIKEHHS PIBHS 1IBOTO
MeTajy B CHPOBATII KPOBI.

VY tabmuui 4 mpeacTaBieHi pe3ynbTaTH JOCIIKEHb MarHilo B CHPOBATIII KPOBI LIYPiB, sKI 3a3HAIN
BILJIMBY Oaratopa3oBoi Ta 0JTHOPa30BOi IMMOO1Ti3aIlii.
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Tabnuus 4 — BwmicT MarHiro B CHpoBaTIli KPOBi IIypiB, sKi 3a3HaiM BILIMBY Oaratopa3ooi (BI) Ta
oxHOpa3oBoi iMmmoOimizanii (O1)

[Tokazuuku KinpkicTh TBapuH [HTEHCUBHICTH peakilii, MMOJIb/JT
Kontpons 12 1,3+0,03

bl 12 0, 9+0,06%**

Ol 12 0,6+0,05%**

Hpumimra: ***— p<0,001 6 nopiensanHi 3 KOHMPO.IEM.

Sk BUAHO 3 AaHUX 1i€l TaOIMI Yy KOHTPOJbHUX (IHTAKTHUX) IIypiB BMICT MarHil0 B CHPOBATIII
KpoB1 ckianana B cepegHboMmy 1,3+0,03 mmonb/n. Y TBapuH 3 6araTtopa3zoBor0 IMMOOLTI3ALIEI0
BMICT Marfiro B CHpOBaTIi KpoBi 3HIKyBanack Ha 31%, B cepennbomy ctanoBuia 0,9+0,06
MMOJIB/J1. PO3XOMKEeHHS 3 KOHTPOJIBHUMHU BeTMYMHAMU BUCOKO AocToBipHE (p<0,001).

OpHopa3oBa IMMOOLTI3allisl BUKJIMKAla CYTTEBE 3HM)KEHHS MarHilo B cHpoBaTii KpoBi Ha 54%
NOPIBHSAHO 3 KOHTPOJEM. PO3XOMKEHHS 3 KOHTPOJHHHMH BEIMYMHAMU BHCOKO JIOCTOBIpHE

(p<0,001).

Takum uymHOM, Garatopa3oBa IMMOOLTI3allisg y IIYpiB, SIK 1 Y XOM SUKIB BHUKJIMKaJa HE 3HAYHE
3HIKEHHSI MarHio B cupoBatli KpoBi. Toml sik omgHOpa3oBa iMMOOLTI3allisl BUKJIMKala CYTTEBE
3HIDKEHHS PIBHS I[OTO METay B CHPOBATIII KPOBI.

== 1
Kontp. BI ol
30J10THCTI XOM'SUKH O lypu

[Tpumitka: Kontp. — koHTposib; Bl — 6araropazosa immoobimizauis; Ol — ogHopa3oBa iMMoOiTi3aLis.

Pucynok 2 — AHami3 BMICTy MarHilo B CHPOBATLI KPOB1 30JIOTUCTHX XOM SYKIB Ta HIypiB, SK1
3a3HaJIM BIUIMBY OaraTopa3oBoOi Ta 0JIHOPa30BOI iIMMOOimi3arii

3a pe3ynbpTaTamMH JOCHIKEHHs (puc. 2) BCTAHOBJICHO, IO XPOHIYHHI CTPEC BUKIMKAE HE3HAYHE
3HIKEHHSI MarHilo B CHpPOBATIi KPOB1 XOM’SIUKIB Ta HIypiB. MOXIJIMBO Ii€ MOB’S3aHO 3 TUM, IO
XpOHIYHMIA CTpeC BHKJIMKAE MiJBUIICHY MOTpe0y B MarHii 3a paXyHOK aKTHBi3amii CHMIIaTHYHOL
CHCTEMH, aKTHBi3alil Jinomi3y, aktuBHoOro Butpadanus AT®. Ilpu roctpomy * cTpeci BUHHKAE
CYTT€EBE 3HMKECHHS I[bOI'0 METaly B CHPOBATIIl KPOBi JOCHIPKYBaHUX TBapuH. TOOTO mpu roctpomy
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cTpeci BiI0YyBa€eThCsl MiJIBUILIEHHS MAarHilo B I'PaHyJIOLUTAaX KPOBI Ha TJIi 3HM)KEHHS MOro BMICTY B
CHPOBATIIl KPOBI.

BUCHOBKH

1. Ilpu XxpoHiYHOMY CTpecyBaHHI OaraTopa3oBOI0 IMMOOUTI3aIli€l0 crocTepiranacs 3HMKEHHS
PIBHS MarHito B FpaHyJIOUTaX KPOBI XOM SIUKIB Ta LIYpiB.

2. 3HWXKEHHS BMICTYy LIbOIO MeTajlly B IpaHyJoLUUTaxX KpoBl y Oaratopa3oBo iMMOO1J1i30BaHHX
TBAapHUH CBIIYUTH PO BUCHAXKEHHS 3aXMCHUX BJIACTUBOCTEN KJITUH IPHU J1i XpOHIYHOT'O CTPECY.

3. Ilpu rocrpoMy cTpecyBaHHI OJHOPA30BOIO IMMOOII3AIi€0 CHIOCTEpiranacs MiJBUIICHHS PiBHS
MarHito B FpaHyJIOLHUTaX KPOB1 XOM SUKIB Ta IIypiB.

4. TlinBuILEHHS BMICTY MarHiio B rpaHyJIOLUTaX KpOBI IypiB Ta XOM’SYKiB, 5Kl 3a3HAJIU BILIMBY
OaraTopa3oBoi iMMOO1TI3aIliT CITi/T BIAHECTH 10 KIITHHHO-MOJICKYJISIPHUX MEXaHI3MiB CTPECY.

5. Ilpu XpoHIYHOMY cTpeci BMICT MarHito 3HWKYEThCS HE CYTTEBO, IO OB SA3aHO 3 TUM, 1[0 CTPEC
BHUKJIMKA€E MiABUIICHY MOTPeOy B MarHii 3a paXyHOK aKTHBI3allil CHMIIATUYHOI CUCTEMH, aK TUB13aIlii
J0JIi3y, aKTUBHOTO BUTpayaHHs ATO.

6. Ilpm roctpoMy cTpeci BHHHKA€E CYTTEBE 3HIDKEHHS LbOIO METaly B CHPOBATIl KpPOBI
JOCITIDKYBaHUX TBapuH. TOOTO TpH TOCTPOMY CTpeCi BiOYBA€ThCs IiJBHUINEHHS MarHil0 B
IpaHyJIOLMTaX KPOB1 Ha TJIl 3HUKEHHSI HOro BMICTY B CUPOBATIIl KPOBI.
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