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C. B. WUkypauwiiBCcbKa
IBAHO-®PAHKIBCEKWI HALIIOHA/TbHIA MEANYHWIA YHIBEPCUTET

BIIJIVB IIIOJIOMHUIII BAMKA/TbChKOI HA PIBEHh MAKPO-
TA MIKPOEJIEMEHTIB Y I YPIB ITP AAPEHAJIITHOBOMY CTPECI

Bcmyn. Cmpec i io2o Hacnioku € ceplio3Hor npobsieMoro 07151 300P0B’sl CyyacHoOI /II0OUHU. 1poBodsimb iH-
meHcuBHUU MOWyK Criocobi8 3MEeHWEHHST HaBaHMAaXEeHHS Ha op2aHi3M. He3saxarodu Ha 3acmocyBaHHs1 rnpenapa-
my WOosIOMHUYi 8 KAIHIYHIT pakmuyi, HeAocmamHbO0 3’sicoBaHUMU 3a/1ullaromscsi o20 MemabosiivyHi echekmu.

Mema docnidxeHHs1 — OYiHUMU Br1/1U8 eKkcmpakmy Wo/IoMHUYi 6alika/ibCbKOI Ha piBeHb eCeHyia/lbHuUX e/ie-
MeHmiB — Kasibyito, MagzHito, Kyrnipymy ma LJuHKy 8 Wypis8 3 a0peHasiiHoBOK MOOE/I/I0 Cmpecy Yepes PisHI rpoMiK-
Ku yacy.

Memoodu docnidxeHHs1. [1/1s1 MoOe/itoBaHHsI adpeHasliHoB020 cmpecy maapuHam 08i4i BHYMPIiWHLOM 513080
8800U/1U 0,18 % po34uH adpeHasiHy 2iopoxsiopudy 3 pospaxyHky 0,05 me/ke macu mina. [Jobosa dosa rpenapamy
wo/sIoMHUYj 07151 Wypa cmaHosusa 0,3 M/i/ka, 8800U/IU NepopasibHO 3a 30 X8 00 iH'ekyili adpeHasiHy. TeapuH 6y/10
rodisieHo Ha maki epynu: | — KOHMpPosbHI, skum 8soounu 0,9 % NaCl; Il i IV — msapuHu, sskum 08idi B8oOuU/IU adpe-
HasiH 3 iHmepsasiom 8 1 200; Il i V — wypu, sikum 08i4i B800U/IU a0peHasIiH 3 iIHmepsasioM 8 1 200 ma ekcmpakm
wosioMHUYj balikasibebkoi 3a 30 x8 00 iH'eKyii adpeHasiiHy. 3abip Mamepiasy 30ilicHrosasiu Yepes 30 x8 ma 24 200.
Bmicm adpeHasiiHy BU3Hada/iu Ko/iopuMempuy4yHUM MemodoM, smicm Kynpymy, LiuHKy, MazHito, Kasbyito — 3a 0o-
MOMO20K0 amOoMHO-adcopoyiliHOI criekmpoghomomempi.

Pe3ysibmamu (i 062080peHHs1. OmpumMaHi pesy/ismamu csid4ams Mpo PO3BUMOK AUCMIKPOe1eMEHMO3Y B
op2aHi3Mi ekcriepuMeHmasibHUX meapuH 3a yMos adpeHa/liHoB020 CMPECY, W0 CyrpPOoBOOXKyBaBCs MNepepo3roodi/iom
MakpoesieMeHmis — Kasibyito ma MagHito i MikpoesiemeHmis — Kyrnpymy ma LuHKy 8 Kposi U neyviHyi. Taxi 3MiHuU
PiBHS1 eceHyja/ibHUX esleMeHmis Masiu icmomHul 8r/IUB Ha pe2yssayito Memabo/liyHUX fpoyecis ma piseHb adpe-
HasliHy. 3acmocyBsaHHsI ripernapamy Wo0MHUYi neped BBEOEHHSIM adpeHasliHy 3yMOBU/IO 3p0CMaHHs1 pisHs Kasib-
yiro, Kyrnipymy 8 Kposi ma reuviHyji nopisHsIHO 3 KOHMPO/ILHOK 2PYrIoto | meapuHamu, siKi He ompumMysasu rnpernapa-
my. PiseHb MazHito xapakmepu3ysascsl Pi3HOHANPSMIEHUMU 3MIHaMU 3a/1eXHO 8i0 MepMiHy CrOCMepeXeHHs.
Bmicm LuHKy nepebysas y Mexax 3Ha4eHb KOHMPO/IbHOI 2pyrnu ma 3HUXYBaBsCsl BIOHOCHO adpeHasliHoBUX 2pyri.

BucHoBok. OmpumaHi pesysibmamu 00C/1iOXeHb BKa3yrmb Ha me, W0 eKcmpakm Wo/10MHUUI 6alika/ibCbKOl

3a yMoB adpeHasliHoB020 cmpecy cripusie MompuMaHHI0 20Meocmasy eceHyia/lbHux esieMeHmis — Kasibyiro, Mae-
Hito, Kynpymy ma LJuHky.

KNMHOYOBI CMTOBA: agpeHaniH; WonoMHMLA GalikasibCbka; MaKpo- Ta MiKpOesleMeHTU; KPOB; NeYiHKa.

BCTYT. Y cyyacHiii MeanyHili npakTuLi BiZomMo
barato papmaueBTUYHUX Mpenaparis Ha OCHOBI
POCMIMHHOT CMPOBUHW. [10 TakMx Nnpenaparis Hase-
XWUTb €KCTPaKT LUO/IOMHMLi 6alikasibCbKOl, SKWi
BVMKOPWCTOBYHOTb [/151 NiKyBaHHA NauieHTIB 3 acTe-
HOHEBPOTUYHUMY CTaHaMM i1 apTepiasibHOLO rinep-
TEH3IE, OCKI/TbKM L CTaHM YaCcTo B3aEMOMNOB’sA3aHi.
3a yMOB CTpecoBOi cUTyauii BUHUKAE NCUXOEeMO-
LiiHe HanpyXeHHS, sike € OJHIE 3 MPUYMH MOpY-
LUEHHA perynsuii aptepiasibHOro TUCKY. MNNoTeH3mB-
Ha Ais npenapary 3ymMOoB/ieHa, 3 04HOro 60Ky, ce-
OaTVBHVIM, CYOMHOPO3LLMPIOBaUTBHUM i Cna3mori-
TUYHUM edhekTamu, a 3 iHLOro — MPUrHIYEHHAM
NPOBEAEHHS 30YDKEHHA B CUMNATUYHUX TaHIIsAX,
3B’A3Y0UNCL Yepe3 6i0NOoriYHo akTUBHI CKNaaoBi

© C. B. WWkypawiscbka, 2019.

LLIO/IOMHULLI 3 Fa/IbMiBHUM HepoMeaiaTopomM MO3-
Ky — raMMa-amiHomacnsHoto kucnotoro (FAMK) [1].

OcKinbKy CTpec i Moro HaciaKn € cepiio3HO
npo6aemoro AN 340POB’A CyvacHOT SIauHN [2],
MPOBOASATL IHTEHCUBHMIA NOLLYK CMOCO6IB 3MEHLLEH-
HA HABaHTaXKEHHS Ha OpPraHi3m 3 BUKOPUCTaHHSAM
pi3HNX cepefHUKIB [3].

HesBaxatoum Ha 3aCTOCyBaHHSA npenapary
LWOSTOMHMLI B K/IHIYHWIA NPaKTULi, HA CbOroAHi
HeAO0CTaTHbO 3'ACOBaHNMM 3a/IMLLIATLCA KOro
MeTabonivHi edpekTn.

MeTa foCAiAKEeHHS — OLIHUTY BMN/IMB EKCTPakK-
TY LUO/TOMHMUj 6aliKasibCbKOT Ha PiBEHb ECEHLiasTb-
HUX enemeHTiB — Kanbuito, Marhito, Kynpymy ta
LIMHKy B LLypiB 3 84peHasTliHOBOI MOAENNSII0 CTPecy
yepes pi3Hi NPOMDKKM Yacy.

OPUTTHAJIBHI AOC/II>KEHHA
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METOAWN AOCNIOXEHHA. B ekcnepuMeHTi
BUKopucTaHo 40 6inunx Wwypis NiHii Bictap macoro
150-200 r. TBapvH yTpUMyBa/In Ha CTaHA4APTHOMY
Xap4yoBOMY paLlioHi BiBapito [4]. Ana moaetoBaHHS
aZipeHaniHoBOro CTpecy Lypam ABidi BHYTpILL-
HbOM’'A30B0 BBOAMN 0,18 % pOo34nH agpeHasiHy
rigpoxnopuay 3 po3paxyHky 0,05 mr/kr macu Tina
[5]. 3 METOH 3MEHLLIEHHSI CTPECOreHHOro HaBaHTa-
XXEHHSA Ha OpraHi3M TBapvHam BBOAW/IN €KCTPaKT
piaknii KOpeHeBMLLA 3 KOPEeHAMY LLIOOMHWL Gaii-
KauibCbKOi (Scutellaria baicalensis).

AZpeHasniH BBOAW/IM BHYTPILLHLOM'A30B0 (3a/-
HA HOra, BHYTPILIHA CTOPOHA). [Jo60BYy [03Y npe-
napary LLO/IOMHULL 47191 TBAPVHU PO3paxoByBasiv,
BMX0AA4YM 3 ,OBOBOT 03U A1 JIIOAVHN, Ta BBOAU-
v nepopasibHo 3a 30 XB A0 iH'EKLIA agpeHaiHy.
Jo6oBa fo3a ons wypa ctaHosuna 0,3 MA/Kr.

3abip marepiany (KpoBi, NEYIHKN) 34iACHIOBa/N
nicns gekanitauii nig TioNeHTa/I0BUM HapPKO30M
yepes 30 XB Ta 24 rog nicnsa BBeeHHS afpeHasTiHy.
[Jekanitauito npoBoAWIY 3riQHO 3 NMOJIOXKEHHAMMU
[Ovipextnen 2010/63/EU Esponelicbkoro Cotoly Npo
3aXMUCT TBAPWH, AKNX BUKOPUCTOBYIOTb /151 HAYKO-
BUX Linei [6].

EkcneprMeHTasibHUX TBapuH 6y/10 NOAINEHO
Ha Taki rpynu: | — KOHTPObHi (IHTaKTHI), AKUM BBO-
annn 0,9 % NacCl; Il — TBapuHK, SKMM [Bidi BBOAM-
nn agpeHanid y no3si 0,05 mr/kr macv Tina 3 iHTep-
BaUIOM B 1 rof, 3 HacCTynH1m 3abopom marepiany
yepes 30 xB; Il — wypwn, kUM ABiYi BBOAWN afpe-
HauliH y fo3i 0,05 mr/kr macwv Tina 3 iHTepBaiom B
1 rof Ta eKCTPaKT LLOIOMHULL 6aliKasibCbKOi B 03I
0,3 mni/kr 3 iHTepBasiom B 1 rof, wwo Ha 30 XB Bune-
pexasno iH'ekuil agpeHaniny, 3 HacTynHUM 3a60-
pom marepiasty yepes 30 xB; IV — TBapuHU, AKUM
[OBivi BBOAUNM afapeHaniH y nosi 0,05 mr/kr macu
Tina 3 iHTepBasiom B 1 rof i3 3a6opom martepiasty
yepes 24 rof; V — wypu, SKUM ABidi BBOAWAU afpe-
HaniH y posi 0,05 Mr/kr macu Tina Ta eKCcTpakT
LLIOIOMHUL} GalikasibCbKoi B A03i 0,3 MA/KT 3 iHTep-
BaU10M B 1 rog, Lo Ha 30 XB BUNepekasio iH'exuji
aZipeHaniHy, 3 HacTynHum 3abopomMm maTepiany
yepes 24 rog.

TkaHWHU romoreHisyBanv B 10 % po34uHi
TPUXIOPOLITOBOT KMUC/IOTK Y ChiBBigHOLWEHHI 1:10
(maca/ob’em). OTprMaHWii roMmoreHaT LeHTpudy-
rysasiv npu 8000 06./xB. CynepHaTaHT BUKOPUCTO-
BYBaU1M [/191 NOAASbLLOTO aHasisy. BMicT agpeHa-
NiHYy B KPOBi BU3HaYa 1 KOJIOPUMETPUYHUM METO-
aom. BmicT Kynpymy (Cu), Liunky (Zn), MarHito (Mg),
Kanbuito (Ca) BM3Hayann 3a AONOMOroK0 aToM-
Ho-azcop6uiiHoro cnektpocpotomeTtpa C/115 MMK.

CTaTUCTUYHWIA aHau1i3 OTPYMaHKX pe3ybTaTiB
NPOBOAW/IV 3a AOMOMOIO KOMITHOTEPHOI Nporpamu
STATISTICAS8.0. JoCTOBIpHICTb Pi3HULi MiX cepes-
HIMW 3HAYEHHAMY OLLIHIOB&UTM 38 HEMapHUM BOCTO-
POHHIM t-TecToM CTbtofieHTa. BiporigHumm BBaxa-

N BiAMIHHOCTI, npu akux p<0,05. 3HayeHHA Ha
pYCYHKax npeacTas/ieHo K cepefHexcTaHfapTHa
noxmobka cepefHbOro.

PE3Y/IbTATU 1 OBFOBOPEHHSA. OTpumani
pesynsTaTy cBigyaTb Npo PO3BUTOK AUCMIKpOerie-
MEHTO3Y B OpraHi3aMi ekcrneprvMeHTaIbHNX TBapuH
3a YMOB a/jpeHas1iHOBOr0 CTPECY, L0 CYNPOBOXKY-
BaBCA Nepepo3nofiyioMm MmakpoeneMeHTis — Kasib-
uito Ta MarHito i MikpoenemeHTiB — Kynpymy Ta
LIMHKY B KpOBI 11 neviHLi. Taki 3MiHN PiBHA eceHL-
asIbHUX eNeMEHTIB Masv iICTOTHWIA BNIMB Ha pery-
nauito MeTabosivHUX npouecis, 30kpema eHepre-
TUYHOrO 06MIHY. 3 OrnsAy Ha Le, BaX/IMBUM € [0-
CNifXXEeHHA MOX/IMBOCTI nonepeauTn Po3BUTOK
OVCMIKPOE/IEMEHTO3Y, 3yMOBJ/IEHOIO CTPECOBOK
cuTyaujeto.

3acTocyBaHHs npenapary LIOIOMHULi nepes
BBEAEHHAM aJpeHasliHy noKa3asio, L0 B paHHii
rnepiof, CnocTepexeHHs piBeHb KasbLiito B KpoBi 6yB
BMWMUM B 1,5 pasa Bif nokasHuKa KOHTPOJIbHOI
rpynu Ta Hmx4um B 1,6 pasa, Hix y TBapuH Il rpynu
NOpiBHAHHA. Yepe3 24 rof KoHueHTpauis Ca B
LLYpPIB V rpynu, SiKi OTPMMYBaU/IV LLIOSIOMHULLO, Byna
6inbLUIOK0 Y 2,6 pa3a Bifg nokasHuka | (KOHTPOIbHOT)
rpynutay 2,3 pasa Bif NokasHuka TBapyviH IV rpynu
NOPIBHAHHSA, AKi HE ofepXyBasn npenapaty
(puc. 1, A). focnigpkeHHsa BmicTy Ca B romoreHari
MeyviHKy [03BONW/I0 BCTAHOBUTH, LLO B PaHHIli ne-
piof cnoctepexeHHs (30 XB) BiH CYyTTEBO 3pOCTaB —
y 14,3 pasa Bif, nokasHvKa KOHTPOSIbHOI rpynu i B
1,9 pa3a Bif nokasHuka TBapuH Il rpynu nopiBHSH-
HA. Taky X TEHAEHL,I0 criocTepirasn i yepes 24 rof;
piseHb Ca nigsuyBascs B 6,4 pa3a NOPiBHAHO 3
KOHTPOMBHOK rpynoto i B 1,2 pasa NOPIBHAHO 3i
wypamu IV rpynu, siki He oTPUMYBaN LLIONTOMHULL
(puc. 1, B).

3pocTaHHs piBHA Ca B KPOBI Ta NneviHuj Moxe
OyTN 3yMOBJ/IEHE SIK BMICTOM LbOro efemMeHTa y
npenapari, Tak i BNAMBOM P/1aBOHOIAIB, Ha AKi
barata wonomMHuud. 3a gaHnmn C. Wasowski Ta
M. Marder [1], bnaBoHOIAN LLONOMHULi — CU/IbHI
NO3UTWBHI a/10CTEPUYHI MOAYNATOPY peLenTopis
Tvny A go FAMK, fika € OCHOBHUM ras/ibMiBHUM
HelpomeaiaTopoM y MO3Ky cCcaBLiB. TakoX BigoMo,
wo FAMK-A peuenTopu, y CBOI Yepry, ornocepea-
KOBaHO BMN/IMBalOTb Ha KaslbLiEBI KaHauM nnasma-
nemMu, WO Npu3BoAMTL A0 MiABULWEHHSA piBHA Ca
BCepeauHi KiTUH [7—9]. Bnime Ha poboTy KauibLiie-
BUX KaHasiB MOXe cnpuivH1TK Brxig Ca 3 Helipo-
HiB i 36i/IbLLIEHHST 1OTO KOHLEHTpaujii B KPOBi Ta
neyiHLi.

LLlogo BmicTy MarHito, TO cfif BigMiTUTK, WO B
paHHiil Nepiog, CNOCTePEXEHHN BiH Y KPOBI ekcne-
pYMeHTaNIbHNUX TBapWH 6yB GinblurM y 4,1 pasa Bif
NMoKasHMKa KOHTPOJIbHOI rpynu Ta MEHLWUM B
1,4 pa3a, HixX y Lypis |l rpynu NopiBHAHHA. Yepes
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Puc. 1. BmicT KasnbLito i MarHito B KpoBi Ta romoreHaTi NeviHk1 eKCnepuMeHTasIbHUX LLypiB 3a YMOB afpeHaiHOBOro cTpe-

Cy Ha T/i 3aCTOCYBaHHSI eKCTPaKTY LLOIOMHULL 6aliKalbChbKOT.

MpumiTkK:

1. A — BmicT KanbLito B KpoBi yepes 30 XB Ta 24 rof, nicns BBeAEHHS agpeHaniHy; b — BMicT KasbLito B romoreHaTi neviHkm
yepes 30 xB Ta 24 rog nicns BBeAEeHHA aapeHasiHy; B — BmicT MarHito B kpoBi Yepes 30 XB Ta 24 rof, nicnsi BBEAEHHS afpeHasiHy;
[ — BMiCT MarHito B romoreHarti neviHku yepes 30 XB Ta 24 rof nicns BBeAEHHS afpeHaniy.

2. 1 —BiporigHo wogpo | rpynu; Il — BiporigHo wogpo Il rpynu; [l — BiporigHo wogo I rpynu; IV — BiporigHo wogo 1V rpynu.

24 roa KOHUeHTpauis Mg 6yna BuULLOK Bif, Nokas-
HUKa sIK KOHTPOsbHOT rpynu (B 4,9 pasa), Tak i
rpynu TBapWiH, SKi He OTPUMYBaUIM Npenapary Lo-
nomHuui (B 1,6 pasa) (puc. 1, B). JocnigxeHHs
BMICTYy Mg Yy romoreHaTi neviHkM nokasasno piske
0ro 3pocTaHHs B LLYPIB, sIKi 0AepXXyBasI Mpenapar,
MOPIBHSAHO 3 TBApMHaMM KOHTPOJIbHOI rpynn siK y
paHHili nepiog, cnocTepexeHHs —y 27,16 pasa, Tak
i yepes 24 rog — y 45,11 pasa. 36i1blIeHHA Mg
crnocTepirasn TakoX BigHocHo Il Ta IV rpyn nopis-
HAHHA: yepe3 30 xB —y 1,9 pasa, yepes 24 rog —y
3 pasu (puc. 1, ).

3 HaykoBOI nitepatypu gobpe Bigomo, L0
e(QeKTMBHICTb €HEepreTUYHOro 0GMiHy BEJINKOH
MipOH0 BU3HAYAETHLCSA BMICTOM Y KNiTUHaxX Mg, SKnii
€ aKTMBaATOPOM EH3MMIB [1iKO/i3y, MITOXOHApIas1b-
HOIO OKMCHEHHS, BNAMBAE Ha aKkTUBHICTb AT®-as.
3 iHLWoro 60Ky, Mg po3rnsaaarTb K aHTUCTPECOBUIA
thakTop [10], OCKiIbKM BiH BNAMBAE Ha CEKPELLitO

azpeHaniHy. 3a gaHuvu B. H. LlyraH Ta cniBaBr.
[11], y cnopTcMeHiB AeiumT MarHito BUHMKaE Yepe3
MOCTIViHI CTpecoBi cuTyallii Ta NigBuLLEHY NOTPeody
B eHepro3labesneyeHHi. MpoBegeHe AOCNIAKEH-
HS1 O3BO/INIO0 HAM BCTAHOBUTU, LLO BBEAEHHS
EeKCTPaKTy LWOA0OMHULi 6alikasibCbKOI Cnpusio
3pOCTaHHI0 piBHA Mg, LU0, ¥ CBOK Yepry, MOXHa
po3rnsaaatv Sk haktop A0 Hopmasiisauil BMICTY
aZipeHasiHy B KpOBi AOCNIMKYBaHNX rpyn TBapyH.

JocnimKeHHs piBHA eCeHLjia/ibHOro eflieMeHTa
Kynpymy 3a yMOB afpeHasliHoOBOro CTpecy 3yMoB-
NleHe Hacamnepeq, oro pos/iko B MeETabonismi ka-
Texo/laMiHiB, 30KpemMa BapTO 3a3HauUTh yyacTb Y
CUHTE3I HopagpeHasiHy (godamiH-B-MoHooKcure-
Hasa), kaTabosi3Mi 3 YTBOPEHHSIM HEPOKYNpPeiHy
i BUBI/IbHEHHI B CHarcax (ioHi3oBaHa Mifb). OKpim
Toro, Cu € aKTMBaTOPOM MpPOLECiB TKAHUHHOIO
ONXaHHS | OKMCHOro hocopuItOBaHHS, BXOANTb
[0 cknagy eH3UMIB aHTMOKCUMAAHTHOIO 3aXUCTY.

OPUTTHAJIBHI AOC/II>KEHHA
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CtocoBHO BMmicTy Cu y KpoBi, TO cig, BiAMITUTY
He3HauHe oro 36isIbLUEeHHS B paHHili nepiog cno-
CTEpPEeXeHHs MopiBHAHO 3 TBapuHamu | Ta Il rpyn.
Uepes 24 rop, BiA3Havyasm 3pocTaHHA piBHA Cu B
1,7 pa3za LWoAo rpynv KOHTPOSIbHUX TBapWH, Ta Liei
MOKa3HWK 3a/IMLLIAaBCA HE3MIHHUM CTOCOBHO LLYpIiB
[V rpynv NOPIBHAHHSA, AKi HEe OTPYMYBanNy Npenapary
wonomHudi (puc. 2, A). JocnimkeHHs pisHa Cu B
neviHui nokasasno goctosipHe (p<0,001) iioro nig-
BULLIEHHA Y BCIX JOC/iMKYBaHUX rpynax sk yepes
30 xB, Taki yepes 24 rog cnoctepexeHHs (puc. 2, b).

PiBeHb LIMHKY € BaXX/TMBUM NOKA3HMKOM, OCKi/Tb-
K/ BIAOMO, WO 36iNIbLUEHHA BMICTY Zn Y KAITUHAX
Mpn rocTpomy CTPeci 3yMOB/IEHE Ta/IbMyBaHHAM
dhyHKLUT rinoKamna Ta aKkTMBaujeto rinotaamo-Tino-
(hisapHO-HaAHMPKOBO3aN03HOI cuctemu [12]. 3
iHLWIOro 6OKyY, Zn € aKTMBATOPOM EH3MMIB eHepre-
TUYHOTO 06MiHY. BM3HAUYeHHA BMICTY Zn Y KpOBI

400

A

LI, 5.1
300 A Ak

200 A

100 -

Bmict Kynpymy, MKr/r 3onu

30 xB 24 rog

1,6

| B LI, m

Bwmict Liunky, mr/r sonu
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3acBiguunsIo Moro 3HmKeHHs y 3,4 pasa wogo |l rpy-
M1 NOPIBHAHHSA B paHHili nepiog,. Yepes 24 rog BiH
6yB BULLMM B 1,6 pa3sa Bif NoKasHMKa KOHTPONBHOI
rpynu, MPoTe HKYMM Y 3 pasu, HiX Y wypis IV rpy-
MY NOPIBHAHHSA (pyc. 2, B). locnifxeHHA BMICTY Zn
y neviHui nokasano, wo vepe3 30 XB 1iOro piBeHb
3pocTaB y 3,8 pasa NnopiBHAHO 3 TBaApUHaMu KOH-
TPO/LHOI rPYNu i 3HMXYBaBCA B 1,9 pa3a NopiBHAHO
3i Lypamu, ki He oTpuMyBann npenaparty LWos10M-
HuUi. Yepes 24 rof, BigMIYeHO TakKy X TeHEHLIO:
BMICT Zn 36i/1bLUyBaBCcA B 1,8 pasa BiJHOCHO iHTak-
THUX TBapWH Ta 3MeHLLYBaBCA Y 3 pa3n CTOCOBHO
IV rpynu nopiBHAHHA (puc. 2, T).

[na ouiHKM cTaHy cumnaTo-afpeHasioBol cuc-
TEMW 3a YMOB 3aCTOCYBaHHA npenapary LUosIoM-
HWUi BM3HaYanun piBeHb afpeHasniHy B njaasmi
KpOBI. Y paHHiin nepiog cnoctepexeHHs (30 xB) BiH
3anMWwaBcs Maiixe HEe3MIHHUM LWOAO iHTaKTHUX
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Puc. 2. BmicT Kynpymy i LIHKY B TKaHUHaX eKcneprMeHTa/IbHUX LypiB 3a YMOB afipeHasliHOBOro CTpecy Ha T/i 3acTocy-

BaHHA €KCTPaKTY LUOMOMHULL 6aiikasibCbKO.
MpumiTkm:

1. A — BmicT Kynpymy B kpoBi Yepe3 30 xB Ta 24 rof, nicnis BBeAeHHS afpeHasiivy; b — BMicT Kynpymy B roMoreHaTi neyiHkm
yepes 30 XB Ta 24 rof, nicns BBeAEHHs agpeHaniHy; B — BmicT LinHky B kpoBi Yepes 30 XB Ta 24 rof, nic/is BBEAEHHA afipeHastiHy;
I — BMmicT LinHKy B roMmoreHari nediHku yepes 30 xB Ta 24 rof nicns BBeAEHHS afpeHaiHy.

2. | = BiporigHo wozo | rpynu; 1l — BiporigHo wozo Il rpynu; 1l — BiporigHo wogpo I rpynu; IV — BiporigHo wogo 1V rpynu.
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Puc. 3. KoHueHTpauis agpeHasniHy B KpOBi eKcnepumMmeH-
Ta/IbHVX LLYPIB 3 YMOB @ApeHasliHOBOro CTpecy Ha T/i 3a-
CTOCYBaHHS €KCTPaKTy LLUOTIOMHUL 6aiikasibCbKOT.

Mpumitka. | — BiporigHo wopo | rpynu; Il — BiporiaHo woao
Il rpynu; I — BiporigHo wogao Il rpynu; IV — BiporigHo woao
IV rpynu.
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C. B. WLkypawunBckas

VBAHO-®PAHKOBCK HALIMOHATbHBIVE MEAVLIMHCKA YHUBEPCUTET

B/INAHUE IHIIJIEMHUKA BAUKA/TbCKOI'O HA YPOBEHb MAKPO-
N MUKPOODJIEMEHTOB Y KPbIC ITPA AIPEHAJIMHOBOM CTPECCE

Peslome
BcmynneHue. Cmpecc u €20 rnocs1eocmaus s8/1s1mcsi cepbe3Hol rpobsiemol 07151 300p0B8bsi COBPEMEHHO20
yesioseka. Mposoosim UHMEHCUBHLIU MOUCK COCO608 YMEHbWEHUST Ha2py3Ku Ha opaaHu3M. Hecmomps Ha npu-
MeHeHue npenapama W/AeMHUKa 8 KUHUYeckul rnpakmuke, HeO0CmMamoYHO BbISICHEHHbLIMU OCMAatomcst €20 Me-

mabo/iudeckue aghgheKkmai.

Llesb ucciedosaHusi — oyeHUMb B/IUSIHUE SKCMPakma w/ieMHUKa 6alika/ibCKo20 Ha YPOBEHb 3CCEHUUATbHBIX
aiemeHmos — Kasibyusi, MazHusi, Medu u L{uHKa y KpbIc ¢ adpeHa/iuHoBol Mode/Ibio cmpecca Yepes pasHbie rpo-

MeXymKu sBpemMeHU.

MemodsbI uccnedosaHusi. /15 MOOe/UpoBaHUsi adpeHa/IuUHOBO20 CMPECCa XUBOMHbIM O8a pasa BHyMpUMbI-

wey4Ho 8Boousu 0,18 % pacmsop aopeHa/iuHa 2udpoxsiopuda u3 pacyema 0,05 ma/ke maccbl mesa. CymoyHasi
do3a npenapama w/ieMHuUKa 07151 Kpbickl cocmas/sisiia 0,3 M//ke, 8800U/IU NepopasibHO 3a 30 MUH 00 UHbeKyull
aopeHa/iuHa. XKusomHble 6bl/1U pasdesieHbl Ha makue 2pynribl: | — KOHMPOsibHbIe, KomopbkiM 8800usU 0,9 % NaCl;
Il u IV — xxusomHble, KOmopbIM 0BaX0bl BBOOU/IU a0peHa/IuUH ¢ UHmepsasioMm 8 1 4; Il u V — usomHbie, KomopbIM
0BaXX0bl BBOOU/IU a0peHa/IuUH ¢ UHMepBasioM 8 1 4 U akcmpakm w/aeMHuUKa 6alika/ibcko20 3a 30 MUH 00 UHbeKyuu
aopeHa/iuHa. 3abop mamepuasa ocywecms/isi/iu yepe3 30 MuH u 24 4. CooepxxaHue aopeHa/iuHa onpeoesisau
Ko/1IopuUMempu4YeckuM Memooom, cooepxaHue Medu, LjuHka, MazHusi, Kasibyusi — ¢ moMoubto amoMHo-a0copo-
YUOHHOU criekmpoghomomempulul.

Pe3ynibmamali U o6cyxoeHue. [10/1y4eHHbIe pe3y/ibmamal cBUdeme/IbCmayom o pa3sumuu OUCMUKPO3/ie-
MeHmMo3a 8 Op2aHu3Me 3KCIepUMeHMasIbHbIX XUBOMHbIX B YC/I0BUSIX a0pEeHa/IUHOBO20 cmpecca, Komopbil co-
rpoBsoxoasics nepepacripedesieHUeM MakposieMeHmos — Kasbyusi u MaaHusi u MukpoasiemeHmos — Meou u
LjuHKa 8 KpoBU U revyeHu. Takue U3MEHEHUS YPOBHSI 3CCeHYUa/IbHbIX 3/IEMEHMOB OKa3sbiBa/lu CyuecmseHHoe
B/IUSIHUE Ha peay/isyuro Memabo/ludecKux npoyeccos U yposeHb adpeHasiuHa. lpuMeHeHue npenapama w/iem-
HUKa neped BsedeHUeM adpeHa/luHa BbI38a/10 BO3pacmaHue yposHs Kasbyus, Medu 8 Kposu U rnevyeHu ro cpas-
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HEHUI ¢ KOHMPOo/ibHOU 2pynnol U KUBOMHbLIMU, KOMOpbkle He ro/1y4Yasiu rpernapama. YposeHb MazHusi xapakme-
pu30Ba/ics UBMEHEHUSIMU pPa3HbIX Harpas/ieHul 8 3a8UCUMOCMU OmM cpoka Hab/irodeHusi. CodepxaHue LjuHka 6b1/10
B8 rpeodesiax 3HadyeHull KOHMPO/ILHOU 2pyrbl U CHU3U/IOCh OMHOCUME/ILHO adpeHasIuHOBbIX 2pyIrl.

BbIB800. [Nos1y4eHHbIe pe3ysibmambl Ucc/1e008aHUll yKasbiBaom Ha mo, Ymo SKcmpakm w/ieMHuUKa 6alikasib-
CKO20 B yC/10BUSIX a0peHa/luHOB020 cmpecca criocobecmsyem noodoepxaHuto 20Meocma3sa 3cCeHyuas/lbHbIX 3/1e-
mMeHmos — Kasibyusi, MazHusi, Meou u LjuHka.

K/TIOYEBBIE C/TOBA: agpeHa/IvH; LWIEMHUK Galiika/ibCKUii; Makpo- 1 MUKPO3/IEMEHTbI; KPOBb; NEYEHb.

S. V. Shkurashivska
IVANO-FRANKIVSK NATIONAL MEDICAL UNIVERSITY

THE INFLUENCE OF SKUTELLARIA BAIKALENSIS ON THE LEVEL OF MACRO-
AND MICROELEMENTS AND THE INDEXES OF LIPID METABOLISM IN RATS
TO ADRENALINE STRESS

Summary

Introduction. Stress and its consequences are a serious health problem for a modern human. There are
conducted intensive research for ways to reduce the burden on the body. Despite the use the drug Skutellaria in the
clinical practice, the metabolic effects of this drug remain insufficiently investigated.

The aim of the study — to evaluate the effect of the extract from the Scutellaria baikalensis on the level of
essential elements — Calcium, Magnesium, Kuprum and Zinc in rats with an adrenaline stress pattern at different
intervals.

Research Methods. For the modeling of adrenalin stress we used two-fold intramuscular administration of
0.18 % adrenaline hydrochloride solution with dose of 0.05 mg/kg body weight. The daily dose of Scutellaria baika-
lensis for the rat was 0.3 mi/kg, introduced orally for 30 minutes prior to the injection of adrenaline. Five groups of
animals were investigated: | — control, which were injected with 0.9 % of NaCl solution; Il and IV — animals injected
with adrenaline twice with 1 h interval; Ill and V groups — animals injected twice with adrenaline at intervals of 1 hour,
and twice with Scutellaria baikalensis extract for 30 minutes before the injection of adrenaline. Collection of material
was conducted through 30 minutes and 24 hours. The content of adrenaline was determined by colorimetric method;
the content of kuprum, zinc, magnesium, calcium — by atomic adsorption spectrophotometry.

Results and Discussion. The obtained results testify about the development of dysmicroelementosis in the
organism of experimental animals in the conditions of adrenalin stress, which is accompanied by the redistribution
of macro elements — Calcium and Magnesium and trace elements — Kuprum,and Zinc in the blood and liver. Such
changes in the level of essential elements have a significant effect on the regulation of metabolic processes and the
level of adrenaline. The use of the Scutellaria baikalensis drug before the introduction of adrenaline leads to an
increase in the level of Calcium, Kuprum,in the blood and liver compared with the control group and the animals
that did not receive the drug. The Magnesium level was characterized by different directions of variation, depending
on the observation period. Zinc content was within the control group values and declined relative to adrenaline
groups.

Conclusion. The results of the research indicate that the extract from the Scutellaria baikalensis in conditions
of adrenaline stress contributes to maintaining the homeostasis of essential elements — Calcium, Magnesium,
Kuprum and Zinc.

KEY WORDS: adrenaline stress; Scutellaria baikalensis; macro- and trace elements; blood;
liver.
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