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BIJIUB BJIOKCONMONIMEPIB HA PErynsilito
A OCHOBHI NOKA3HMUKMU BINIKOBOIro TA BYINIEBOAHOIO OGEMIHY B LWYPIB
B YMOBAX NIAroCTrPoro TOKCUMKONOriyHoro EKCnNEPMMEHTY

Y npouyeci nidzocmpo2o MOKCUKO/I02i4HO20 eKcriepuMeHmy 8u84YeHo ernue epynu 6nokcononimepie (bI1) y cknadi noniemu-
neHenikonto (MEMr-400), noninponineHanikonto (MIMIN) ma emunenanikomo (E) Ha ocHOBHI Noka3HUKU 8yar1eeo00HO20 i 6inkoeoz20
o6MiHy ma ix peaynsiyiro e opaaHi3mi wypie. 3a pesynbmamamu AocnidxeHb su3Ha4eHo, W0 3a3Ha4eHi kceHob6iomuku (KB) y do3sax
1/10 ma 1/100 [J150 nopywytoms pe2ynsyito ey2neeo0Hozo U 6inkoeo20 06MiHy ma iX OCHO8Hi Moka3HuKu. [JocnioxeHHsiMu emic-
my 20pMoHie, siki peaynroroms 6inkoeull i eyanesodHuli 06MiH, y Kpoei ujypie eusiesieHo 3HUXEHHS iHCYJIiHY, mecmocmepoHy ma
ecmpadiony. AHaniz emicmy iHcyniHy eusigsue (i020 3HUXKEHHS1 8 cuposamui kposi 3a ymoe ennuey [EI-400 y dosax 1/10 ma
1100 [J150 Ha 54 i 38 %, eidnoeidHo. 3a ymoe ennuey M- emicm iHcyniHy 3HwKyeaecsi Ha 51 i 30 % 3anexHo eid do3u. Tokcugbika-
uis1 wypie EI cnpusina 3HWKeHHIO emicmy iHcyniHy Ha 59 i 44 %. Bmicm mecmocmepoHy e camuie wypie 3HuXxyeasecsi Ha 52 ma
41 % 3a ymoe ennuey noniemuseHanikosto e dosax 1/10 ma 1/100 [/150, eionoeidHo, a ecmpadiony e camuuyb — Ha 47 ma 42 %. Tok-
cugpikayisi wypie kceHob6iomukom I y do3ax 1/10 ma 1/100 4J150 cnpuyuHusa MaKoX 3HUXXeHHsI mecmocmepoHy Ha 34 ma 25 %,
a ecmpadiony — Ha 33 ma 28 % eionoeidHo Ans camuie i camuysb. LLjodo oyiHO8aHHSI eMicmy cmamesux 20PMOHI6 3a yMoe ernjiugy
Halbinbw mokcu4yHo2o KceHobiomuka EI, mo 3miHu, siki cnocmepizanucs, 6ynu Halicymmesgiwumu, a came: émMicm mecmocmepo-
Hy 3HU)Xyeaecsi Ha 71 ma 57 % 3a ymoe ennusy EI" y dozax 1/10 ma 1/100 [/150, eionoeioHo, a ecmpadiony — Ha 64 ma 58 %.

HocnidxxeHHsiMu MOHIMOpPUH208UX NMOKa3HUKie ey2/1ee00H020 ma 6ifkoeo20 06MiHy e op2aHi3mi wypie nid ennueom KceHo-
6iomukie eusiesieHO 3HUXXeHHSI 8 Kpoei 2/1loko3u ma sakmamy. OuiHka MOHImMopuHz20euUX Moka3Hukie 6inKkoeo20 O6MiHYy nid
annueom lEI-400, MMM ma EI" 3aceidyuna 3HUXeHHS 3a2anbHO20 6inka Ui ce4o08UHU Ha mili Nid8UWeHHST KpeamuHiHy.

Pe3ynbsmamu nid2ocmpo20 MOKCUKOJ1I02i4HO20 eKkcriepumMeHmy docmoegipHo do0e00simb HasieHicmb nopyuweHHs1 6inkoeozo i

eyar1ee00H020 06MiHYy ma ix pe2ynsyii e op2aHiami wypie nid ennueom docnidxyeaHux KCeHobiomukie.
Knroyoei cnoea: kceHobiomuku, mokcudpikayisi, pe2ynsauisi, 6inkoeuli o6MiH, sy2s1e800HUlI OOMIH.

BcTyn. Brnokcononimepu (BIM) Ha ocHoBi okcunponine-
Hy Ta eTWrneHy LUMPOKO BWKOPWUCTOBYIOTBCS MPaKTUYHO B
yCiX ranyssix rocnogapcTtBa KpaiHu, a MoCTiHO 3pocTato-
YN aCOPTUMEHT KOCMETUYHMX i Muiounx 3acobis, npanb-
HMX MOPOLLKIB i cy4yacHux OyAaiBenbHWMX Matepianis Ans
037406MneHHA KBapTMp AN HaceneHHs obyMOBIOe arpecu-
BHE MPOHUKHEHHs1 unx kceHobioTukiB (KB) oo cepenosula
nepebyBaHHsa noauHu [1, 2]. 3pocTatoumin BNNvMB Ha opra-
Hi3M KB 3MiHI0OE MOro CTiMKiCTb Ta iIMYyHOMOriYHY peakTuB-
HIiCTb, OCKiMbKM 3a NiTepaTypHUMU AaHumu (y T. Y. aBTopiB
ny6nikauii) uen knac XiMiYHMX PeYOBWH BoMofdi€ pagioMmi-
METUYHUMKU Ta MeMOPaHOTPOMHUMW BNACTUBOCTAMM, BU-
KrnvKae B OpraHiaMi LUMPOKMI CNEKTp NOpyLUeHb, NiABULLYE
iHTEHCMBHICTb  BiNTlbHOPaAMKaNbHOTO MEPEKUCHOro  OKUC-
HeHHa ninigis (MOJ1), wo moxe npu3BecTn Ao agvcbanaHcy
OCHOBHMX PErynsTopHUX CUCTEM (HEPBOBOI, EHOOKPUHHOI,
imyHHoI) [3]. HepgocTaTHe iHbopMyBaHHSA HacemneHHs LWoao
BNAvMBY nobyToBOi XiMii Ha opraHiam noauHu cnpusie 36i-
NbLUEHHIO 3aXBOPIOBAHOCTI Pi3HWNX rpyn HaceneHHs Ha 6es-
nnigas, OXUPIHHA, Bagn pO3BUTKY, pak, OCKINbku goBene-
HO, Wwo KB sk eHOoKpuHHI pywHiBHWkK (EP) npnssogate Ao
nopyweHHs gyHkuii LUHC, wwutonogibHoi 3anosu, obmiHy
pevoBuH, romeoctasy Towo [4]. EnireHeTW4Hi 3MmiHM 3a
ymoB Bnnuey Kb BigirpatoTb Kno4oBy ponb y AndepeHui-
HOBaHHI KNiTUH yNpoOJoOBX XWUTTS N y nepio embpioreHesy,
OCKINbKW AaHi XiMiYHi pe4OBUHU MOXYTb CYTTEBO BMnMBaTu
Ha eKCrpecito reHiB y BCiX TKaHWHax opraHi3my [5]. Ha piBHi
nonynsuii Le MmaTMme HacnigkvM Ans po3BUTKY CnekTpa na-
TONOriYHMX CTaHiB, ski 06'eaHaHi nig ogHieto eTionorieto
Ha3MBaKTbCS €eKoMaToMorYHUMN  3aXBOPIOBaHHAMU  [6].
Y pesynbTati CTBOPEHO pearnbHy Hebesneky Ans 340pOB'sA
LUIMPOKNX BEPCTB HAaCemNeHHs.

3okpeMa, B ekcnepuMeHTanbHUx poboTax BiTYM3HAHUX
YYEHUX PO3KpUTI NUTaHHA BAnMBY pi3HMX knaciB Kb Ha
npvKnagi okCUeTUNbOBaHMX ankingeHonis Ha ropmMmoHarb-
HU 06MiH Ginux wypis. [JoBegeHo, WO Ui pe4yoBMHM BNU-
BalOTb Ha NOpPYLUEHHS 3 BOKY eHOOKPMHHOI CUCTEMM Ha BCiX
PiBHSIX ii CTPYKTYPHO-(pYHKUiOHANbHOI opraHisaduii (rinoTa-
namyc — rinodgia — HagHUPHKKK) [7].

B ocHoBi mexaHi3my gii Kb sk EP nexuTtb ix Bnactu-
BiCTb cneundiyHo 3'€QHYBaTMCA SK firaHAM 3 ropMoHanb-
HUMK peuenTopaMu KniTWH, AKi BigNoBigalTb Ha Ui cur-
Hanu ropmMoHonofibHnumun edektamn [8, 9], To6TO EP
rpatlTb pofib NCEBOOrOPMOHIB, OCKINIbKM BUKMMKAHI HUMMU
ropmoHanbHi edektn isionoriyHo He 0OyMOBIEHI.
3 ornsagy Ha MOXNUBICTb NOCTiMHOrO HagxomkeHHsA Kb i3
BOJO0, MOBITPSIM, MPOAYKTaMWN XapvyBaHHA N akyMynsauii
X y KNiTUHaX i TKAHWHAaX XMBUX OpraHi3amiB, CTBOPOIOTLCS
yMOBW Ang iX TpuBanoi Aii, Wo 3aMiHioe LinecnpsimoBaHe
BUAINEHHA BMacHUX ropmoHis. EP moxyTb Buctynatu sk
CUCTEMHiI HEMPOEHOOKPUHHI Ta iMyHHi 3abpyaHtoBaui, ic-
TOTHO MopyLyyn nepebir perynaTtopHMx npouecis y op-
raniami TBapuH i ntogunm [10].

Y4yeHi, ki po3pobnsawTb MeauKo-GionoriyHi  acnekTu
npobnemun KB, 3asHavatoTb, WO rMUOOKI MexaHiamu MeTa-
6oniYHUX MopyLllEHb BWHUKHEHHS Ta PO3BUTKY LUMPOKOrO
creKkTpa naTonorin yHacnigok LWKiAfMBOro BMMMBY LIbOroO
Knacy GrokcononimMepie Ha opraHiam noTpebytTb MOCTi-
HOro BCeGIYHOro AOCHIMKEHHS K Yy MraHi NornmbrneHHs,
Tak i 3 METOI BUBYEHHS HOBWX KnaciB kceHobioTukis [11].

MeTolo LbOro AOCNiMKEeHHA € BUBYEHHS BMNMBY rpynu
OnokcononimepiB y cknagi NonieTUneHrnikomnto, nomninponi-
NEHrNiKONIo Ta eTUNEHrMIKOM Ha perynsuito 1 OCHOBHI No-
Ka3HWKWU BYrneBoaHoro i 6inkoBoro o6miHy B opraniami Lypis
3a YMOB MiroCTPOro TOKCMKOSOMYHOro EKCNepPUMEHTY.

MaTtepiann Ta meToauM pocnimkxeHHA. [ocnigkKeHHs
nposedeHo Ha 70 6Ginux wypax oGox cTater nonynauii
WAG. TeapuHu nepebyBanu y CTaHOapTHMX yMOBax BiBa-
pito. TBapuH MO4INMAM Ha CiM eKcnepuMeHTanbHUX rpyn:
KOHTPOSbHY Ta LWiCTb AOCAIAHUX MO AECHATb TBAPUH Y KOXHIN.
Po3paxyHok HeobXigHOi 103K KCeHOBIOTUKIB Ans nigrocTpo-
ro eKCrepuMEHTY 3[JIMCHIOBaNM, BUXOAAYM 3 AaHWUX Npo na-
pameTpu roctpoi TokenyHocTi [12]: 1/10 Ta 1/100 Big cepen-
HboneTanbHoi Ao3n (Of1s0) AocnigXyBaHUX PeYvOBUH BIAMO-
BigHO ctaHoBunu ans MEMF-400 2,89 ta 0,289 r/kr macu Tina
wypis, MMAr - 3,25 ta 0,325 r/kr, EI — 0,55 Ta 0,055 r/kr.
BogHi posumHn KB WwoaHa HaTuwecepue BHYTPILUHbOLLIYH-
koo BBOAMNMCL Ao3oto 1/10 Ta 1/100 OJ1s0 3a gonomorowo
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MeTaneBoro 3oHga npotsarom 45 pi6. KoHTponbHa rpyna
TBapWH OTpMMyBana BignoBigHi 06'eMn NUTHOI BoaW.

Micna 3akiHYeHHs1 45-0€eHHOro MiarocTporo TOKCUKOIO-
rYHOrO eKCNepuMEHTY LLypiB BMBOOUIM 3 HBOMO BigNOBIOHO
0o MixHapogHuX pekoMeHaauin Wwono npoBedeHHs Meau-
Ko-6ionoriyHMx gocnigkeHb i3 BUKOpUCTaHHAM nlabopatop-
HUX TBApUWH LUMASXOM LepBikanbHOI Aucrokauii i3 3acTtocy-
BaHHSAM TiNbAOTUHM 3riAHO i3 3aTBEPOKEHUMU IHCTPYKLiSIMU
Ta 3aKOHOAABYMMU aKTaMW.

lMicns 3aKkiHYeHHs1 eKCcnepuMeHTy B CMPOBAaTLi KPOBi BU-
3Ha4yanu BMICT OCHOBHMX MOKa3HWKIB BYrneBOAHOro (rmto-
KO3M, naktaTy) i 6inkoBoro oOMiHy (CEYOBMHU, KpeaTUHiHY,
3aranbHoro 6inka), a TakoX ropMOHIB, SKi X perynowTb —
BMICT iHCYniHY, TECTOCTEPOHY 1 ecTpagiony.

BwmicT 3aranbHoro 6inka B KpoBi BU3Ha4anu 3a 4onomo-
roto 6iypetosoi peakuii [13]. MpuHumMn meTopy: Binkn pea-
ryloTb y NY>XHOMY cepefoBuLi i3 CipKOKUCIIOW Miadw 3
YTBOPEHHAM CMonyK dioneToBoro KonLopy.

BmicT kpeaTuHiHy B cvpoBaTLi KpOBi Ta cedi Bu3Havanm
CnekTpohOTOMETPUYHMM METOAOM 3a J0MOMOrow Habopy
peaktuBiB "®iniciT-AiarHocTuka" (OHinpo, Ykpaina). MpuH-
LUun MeToAy 3acHOBaHW Ha TOMY, LIO MiKPMHOBA KMCroTa
B3aEMOZIE B MY)XHOMY CepefoBULLi 3 KpeaTUHIHOM 3 yTBO-
pPEeHHAM NPOAYKTY YepBOHOro Konbopy [14].

BmicT cevoBuHM B cupoBaTLi KPOBi Ta cedi BM3Ha4vanu
[ialeTUNMOHOOKCUAHNUM MEeTOAOM 3a J0ornoMorolo Habopy
peakTugiB "®iniciT-AiarHoctuka" (QHinpo, Ykpaina). MpuHumn
MEeTOAY 3aCHOBaHWIA Ha TOMY, LLIO CEYOBUHA YTBOPKOE 3 Adia-
LleTUITMOHOOKCUAOM Y MpUCYTHOCTI ioHiB 3anisa (lll) Ta Ti-
ocemikapbasugy KOMMNMIeKC YepBOHOrO KOMbopy, 3a iHTeHCK-
BHiCTIO 3abapBneHHs IKoro Bu3Hayanu i koHueHTpadito [13].

KoHueHTpauito rmoko3n B cupoBaTui KpoBi BU3Hayanm
rMIOKO300KCMAA3HUM METOAOM 3 BUKOPUCTaHHAM Habopis
peaktueiB cipmu AT "PeareHT" (Ykpaina, OHinpo). MpuH-
LUMMN METOAY: TII0KO3a OKWUCHIOETBbCA Mif A€t TIHKO300K-
CMAa3n KUCHEM MOBITPS 3 YTBOPEHHSM FiApOreHy nepokcu-
ay, KAy NPUCYTHOCTI doeHony 3 4-aMiHoaHTUMipUHOM
dopmye 3abapeneHy crnionyky [13].

KoHueHTpaLilo nakraty B cMpoBaTLi KpOBi BU3Ha4anu eH-
31MaTU4YHUM KONMOPUMETPUYHUM MeTodoM. MpuHLmMN MeToay:
MOJFI04Ha KMUCMoTa B3aeMOofie 3 KUCHEM 3a il nakTaTtokcuaasmn
3 YTBOPEHHSIM MipyBaTy Ta nepokcuay BogH. OCTaHHIn 3 4-
aMiHOaQHTUMUPIHOM i N-xrnopdeHoNoM nig Aieto nepokcuaasu
YTBOPHOE XiHOHIMIHOBMIN 3abapBneHniA MPOAYKT.

BMmicT ecTpagiony W TecTocTepoHy B CUpOBAaTLi KpOBI
BM3Ha4Yanum MeTo4oM iMyHOhepMEHTHOro aHanisy 3a [Jo-
nomoroto Habopis peareHTiB dipmm OO0 "XEMA" (P®):
"Ectpagion-U®A", "TectoctepoH-UPA". Bmict iHcyniHy
BM3HA4YanM MeTO4OM iMyHO(EPMEHTHOrO aHanisy 3a [o-
nomoroto Habopis peareHTiB ipmn "EIA-2048 Insulin
Elisa" (CLWA). OocnigxeHHs npoBeAeHi Ha bGioxiMiyHomy
aHanisatopi "Lab Line-80" (ABcTpis). CTaTncTnyHy obpoob-
Ky OTpUMaHMX AaHUX NPOBOAMUIIN 3 BUKOPUCTAHHSIM MaKeTy
nporpam Statistic 6.0.

Pe3ynbTatn gocnigxeHb Ta ix 06roBopeHHs. 3a pe-
3ynbTataMu AOChiAXeHb BMICTY FOPMOHIB, siki peryniolTb
6inkoBui i ByrmeBogHU 06MiH, 3@ yMOB BNMMBY AOCHIOXY-
BaHuX kceHobioTukis MEM-400, MMl Ta E y gosax 1/10 ta
1/100 OJ1s0 6yno BUSBNEHO 3HWXKEHHS iHCYMiHY, TecTocTe-
POHY 11 ecTpagiony B KpoBi wypis (Tabn. 1).

Ta6nuys 1. BMmicT ropMoHiB B ymoBax TpuBarnoi cy6TokcuyHoi aii MEr-400, MMAr ta Er y kposi wypiB (Mtm, n=10)

Fpyna cnoctepexeHHs, OAf1so
MokasHuky K"(:L':gf" MET-400 nnr ET
110 1/100 1710 1/100 1710 1/100

lncynin (MkOg/Mn) | 37,52+3,66 | 17,1741,69% | 23124143+ | 18,24+1,03+ | 26,45t2,34+ | 1524+1,82+ | 20,86+1,86+
Ectpapion 8,43+0,76 4,45+0,34+% 4,89+0,47+ 5,67+0,41% 6,0340,37+ | 3,04+0,46% 3,58+0,54+
(MkOg/mn), camkm

TecTocTepoH

(O, camL 0,87+0,06 0,42+0,06 0,5140,05 0,57+0,04+ 0,65+0,07+ | 0,25+0,07+ 0,37+0,06+

MpumiTka: * — p<0,05 BiAHOCHO KOHTpOMO

KB B ymoBax AOBroTpMBaroro Hagxo[XeHHsi B opra-
Hi3M, BOMOAil04YM MeMOPaHOTPOMNHOKW i€, BUCTYNaKTb Y
poni MoaynsaTopiB pagioMiMeTU4HUX edekTiB, OCHOBHUMU
CMMNTOMaMW SIKUX €. HAKOMWYEHHSI B OPraHiami NpoaykTiB
BiNlbHOpPaAUKanbHOro OKMCHEHHS ninidiB; BMCHaXKEHHS ak-
TMBHOCTi @HTMOKCMOAHTHOI CUCTEMMU; MOPYLUEHHS CTPYKTY-
PHO-YHKLOHaNbLHOro cTaHy 6ionoriyHnx MembpaH, 3Hu-
YKEHHS1 BINOKCMHTE3YHYOT OYHKLIT KNiITUH | aKkTUBHOCTI Map-
KEPHUX MembpaHocneundiyHnX (EepPMEHTIB; MOPYLLEHHSI
GioeHepreTukn, okMcHoro cocdopuntoBaHHs i TKAHUHHOTO
ANXaHHSA, NPUTHIYEHHS KNITUHHOIO | FyMOparnbHOro iMyHiTe-
TY, 3MilWEHHS ropMOHarnbHOI Ta HEMPOMeaiaTOPHOI akTUB-
HocTi, cuHTesy PHK ta HK [3, 15].

KB BMKNMKalOTb B OpraHiami LypiB 3HaYHi CTPYKTYpHO-
MeTabonivHi NopyLUEHHs B NeYiHLi, ki noegHaHi 3 i 4eTok-
cukauiiHoo dyHkuieto. Ockinbkn nedviHka Gepe yyactb y
MeTaboniami Aeskux ropmoHiB, TO ii AMCYHKLUIA 3a ymMOB
BrnuBy KB moxe cynpoBogXyBaTWCA MOPYLUEHHSMU LMX
npouecis. Tak, iHCyMiH IHAKTUBYETBCHA B MEYiHUi LUMSXOM
npoTeonidy abo ge3aMiHyBaHHsi, 3 TECTOCTEPOHY YTBOPIO-
I0TbCA 17-KETOCTEPOIAN aHOPOCTEPOH | €TIOXONAHOMOH, SKi
KOH'lOryloTb i3 cynbdatamm Ta BUBOASATLCS B TaKOMy BU-
rnsai i3 ceveto. Ectpagion y neviHui nepeTBOPOETLCH Ha
€CTPioN i eCTPOH, MiCrs Yoro KOH'rye 3 roKYPOHOBOO
KucnoToto i cynbdatamm [3].

Bigomo, wWo kn4yoBy ponb y perynsuii BMICTY rmoko-
31 B KPOBI Biirpae ropMoH iHCyniH. BMICT LbOro ropMoHy
B KpPOBi 3MIHIOETbCA nNapanenbHO BMICTY rnoko3n [7].
AHanis BMICTy iHCYymniHy BUSIBUB NOrO 3HUXXEHHSA B CMPOBa-
TuUi kpoBi 3a ymos Bnnuey MNMEMN-400 y gosax 1/10 Ta 1/100
ONso Ha 54 i 38 %, BignosigHo. 3a ymoB Bnnusy [N
BMICT iHCYyniHy 3HuxyBaBca Ha 51 i 30 % 3anexHo Big
no3sun. Tokcudikauis wypis EIN cnpuana 3HWXeHHIO BMiCTY
iHcyniHy Ha 59 i 44 % (Tabn. 1). Kb noripwyoTe nepegady
curHany iHcyniHy B nepudepuyHmUX TKaHWHaX, 3'aBNSETb-
CSl PE3UCTEHTHICTb A0 iHCYNiHY Yepe3 CNpPUAHHA eKcnpecii
cynpecopiB curHanisadii LMTokiHiB [16].

FfopMoHKM aHaboniyHoi Aii — ue cratesi ropMoHu. bBioxi-
MiYHUA edPeKT TECTOCTEPOHY MonArae B akTuBalii CUHTE3y
6inka, PHK, OHK. Ectpagion akTtMBye B neuiHUi cuHTE3
TpaHCNOpTHUX OinkiB AnNsi TMPOKCWHY, 3anisa, Migi Towo
[17-19]. BmicT TecToCcTEpOHY B caMUIB LLYPIB 3HWKXYBaBCS
Ha 52 Ta 41 % 3a ymMOB BNMAMBY MONIETUMEHIMIKON0 B O0-
3ax 1/10 Ta 1/100 AJls0, BignoBiaHO, a ecTpagion y camuupb
— Ha 47 Ta 42 %. Tokcudikauisa wypis kceHobiotukom MMM
y gosax 1/10 ta 1/100 OJ1so npu3Bena TakoX 00 3HWKEHHS
TecTtocTepoHy Ha 34 Ta 25 %, a ectpagiony — Ha 33 Ta
28 % BignosigHO Ansi camuiB i camuup. LLloao ouiHkm Bmic-
Ty CTaTeBWX FOPMOHIB 32 YMOB BMnuMBY HambinbLll TOKCWY-
Horo kceHobioTuka EIN, To 3miHu, ki cnocTepiranucs, 6ynu
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HalCyTTEBILLMMUY, @ cCaMe: BMICT TECTOCTEPOHY 3HUXKYBaBCS
Ha 71 Ta 57 % 3a ymoB BnnuBy EI y posax 1/10 Ta
1/100 OJ1s0, BignoBigHo, a ectpagion — Ha 64 Ta 58 %.
Takum 4YmMHOM, TOKcudpikauis LWypiB kceHoGioTukamu
NPUrHiYye CUHTE3 SIK OCHOBHOIO perynaropa obmiHy rmoko-
31 Ta iHCyniHy, Tak i cTaTeBMX FOPMOHIB, Aki 6e3nocepesn-

HbO BMNMBAlOTb Ha MaTPUYHWUIA CUMHTE3 Oinka B ymoBax
TpMBanoro nigrocTporo eKCnepumMeHTy.

PesynbTtatv OOCnigpXeHHS BMICTY OCHOBHWMX MOKa3HUKIB
OinKoBOro Ta BYrneBOAHOrO OOMiHy B KpOBi LUYPiB 32 YMOB
BMAMBY OOCHIMKYBaHMX kceHobioTukiB MEM-400, MMl ta ElM'y
posax 1/10 Ta 1/100 Olso BUSIBUMM CYTTEBI iX 3MiHN (Tabn. 2).

Ta6nuys 2. BMicT noka3HuKiB ByrneBogHoro ta 6inkoBoro oomiHy
B YMoBax TpuBanoi cy6TokcuyHoi aii MEr-400, NNl ra ET y kpoBi wypis (M+m, n=10)

lpyna cnocrepexeHHs, OJ1s,
MokasHuky KowTponL MET-400 > e ET
(n=10) 1710 17100 1710 17100 1710 17100
Mmiokosa (wmoneln) | 4652037 | 1,9310.14% | 2,293016% | 2232021% | 2,78£0,25+ | 1,56£0,10¢ | 1,97%0,15+
NakTat (MMorL/n) 4,813 2,510,256+ | 2421016+ | 2,36:031% | 26320,24% | 203£0,21x | 2,27%0,25¢
CevosuHa (monbin) | 5,16:032 | 3,820,81 | 4,4:0,57+ | 4,30£1,36+ | 4,85t0,24+ | 284%0,78+ | 3,5120,88+
KpeaTurin (Mivorb/n) | 69,2+4,17 | 130,842,94+ | 117,143,156+ | 12744217« | 113,3+4,5+ | 169,8+598+ | 137,1+6,25+
3aranbHuii 6inok (r/n) | 74,243,8 | 52,6£2,8" 58,4%2,9" 58,6£1,7" 63,1£2,4" 32,684,6' |  41,643,5°

MpumiTka: * — p<0,05 BiAHOCHO KOHTPOIO

KB WwKignuMBo BNMMBaKTb HA €HEpPreTUYHU GanaHc i
romMeocTas rfntoko3n. [MoKo3a TPaHCNOPTYETLCSA Kpisb nna-
3MaTu4Hy MeMOpaHy 3a JonomMorow crneumndidHmx Oinkis-
nepeHocHukiB moHokapbokeunaty 1 (MCT1) i MmoHokap6ok-
cunaty 4 (MCT4). 3a ymos Bnnuey Kb BigbyBaetbcs no-
pyWeHHS1  (OYHKUiOHyBaHHA B MeMOpaHi  Ginkie-
TpaHcnopTepiB, a caMe NPUrHiYeHHs iX QisnNbHOCTI, K Ha-
CNiJoK CrocTepiraeTbCsi MeHLle BUPOOHULITBO | TpaHCMNopTY-
BaHHS NakTaTy, Lo NpU3BOAUTb 40 YACMEHHUX AereHepaTtu-
BHMX BiOXUNeHb y KniTUHaXxX, 3okpema go 3MmiH y uukni Kpe-
Oca ¥ akTMBHOCTI Moro depMeHTIB (ManartgerigporeHasu,
isoumTpaTaerigporeHasy Towo) y MiTOXoHApianbHUX dpak-
LisIX, 3HWKEHHS aepOOHOro OKMCHEHHS aueTunn-KoA, HU3bKo-
ro piBHs reHepadii AT® i ak Hacnigok — anontoay [20].

OuiHka MOHITOPUHIOBUX MOKA3HMWKIB BYrneBOLHOIO 06-
MiHY nig BNAYBOM MONIETUIEHTTIIKOMI0, NOMiINPONINEHriKo-
Nt Ta eTunexrnikonto B go3ax 1/10 ta 1/100 OJ1s0 Busismuna
3HWXKEHHS B KPOBI IMHOKO3M Ta nakTary.

Tak, MEM-400 3HuXye B KpOBi BMICT rmokosn Ha 58 i
51 % Ta naktaTty — Ha 55 i 50 % BignosigHo B go3ax 1/10
Ta 1/100 ONso (Ta6n. 2). Tokcudikauia MEM-400 wypis
3HWXXY€E B KPOBI BMICT rntoko3n Ha 52 i 40 %, naktaTy — Ha
51 i 45 %, BignoBigHO. 3a yMOB Tokcudikauii KceHobioTn-
koM EI" cnocTtepiranocs 3HWXEHHS B KpOBi BMICTY [MOKO3M
Ha 66 i 58 % Ha Tni 3HWKeHHs nakTaty Ha 58 i 53 %.

Y nonepegHix 4OCMIMKEHHAX MU BUSIBUNA, WO KCEHOOBI-
OTWKWN 3HAYHO BMNMMBAKOTb Ha CTPYKTYPHWUIA i MeTabonivyHuni
CTaH MeyviHKkW, Npu3BOoASATb A0 MOPYLUEHHS (DYHKLii MOHOO-
KCUreHa3Hoi cuctemMu, 3MiH gi3uKo-XiMiYHUX BNacTUBOCTEN
i doconinigHoro cknagy membpaH renatoumTis [3].

OujHKa MOHITOPUHIOBMX MOKa3HWKIB OinkoBoro obMiHy
nig BNSMBOM MNONIETUMNEHITIIKONIO, NONINPOMINEHITIKONI Ta
etuneHrnikonto B gosax 1/10 ta 1/100 AJlso BusiBMNa 3HU-
)KEHHs1 B KPOBi 3aranbHOro Ginka 1 ce4YoBVMHW Ha Tri MigBu-
LLIEHHs1 KpeaTUHiHy, Lo A03BONSAE CYAMTU NPO NpeBartoBaH-
HA kaTaboniyHMX NpoLeciB Hag aHaboNiIYHUMKM CUHTE3aMu, a
TaKOX NPUrHiYeHHS GinokcnHTe3yyoi YHKLIT nediHkm [21].

ME-400 3HMxye BMICT 3aransHoro 6inka Ha 29 i 21 %,
CeYOBUHN — Ha 26 i 15 % Ha Tni NiaBULLEHHA BMICTY Kpea-
TUHIHY Ha 89 i 69 %, BignosigHo, y pgosax 1/10 Ta
1/100 AJ1so (Tabn. 2).

Tokcudpikauiss MM 3Hwkye BMICT 3aranbHoro Oinka Ha
21115 %, cevoBuHN — Ha 17 i 6 % Ha THi NiABULLEHHS BMi-
CTYy KpeaTuHiHy Ha 84 i 64 %, signosigHo, y fosax 1/10 Ta
1/100 OJ1so.

Tokcudpikauis EIN 3Hmxye BmicT 3aranbHoro Ginka Ha
56 i 44 %, ce4yoBuHN — Ha 45 i 32 % Ha Tni NigBULLEHHS

BMIiCTy kpeaTuHiHy Ha 145 i 98 %, BignoBigHo, y gosax
1/10 Ta 1/100 ONso.

BucHoBku. 3a pesynbtaTtamu JOCNigKEHb YCTaHOBIE-
HO, LLO NONieTUNEHrnikonb, NONINPONINEHrNiKomnb i eTUneH-
rnikonb y gosax 1/10 Ta 1/100 OJ1so nopyLyoTe ByrneBoa-
HWIA | BinkoBWiA 0BMIH Ta iX perynsito.

1. PesynbTaT gocnigXeHHs BMICTY FOPMOHIB, SiKi pe-
ryniooTb GinkoBwui i ByrneBogHWin obMiH y KpoBi LLypiB 3a
YMOB BMIMBY AOCNimAXyBaHUX KceHobioTukie MEM-400, MMAC
Ta EI y posax 1/10 ta 1/100 OJ1s0, BUSIBUIM 3HMKEHHS iH-
CyniHy, TECTOCTEPOHY Ta ecTpagiony.

2. OuiHKa MOHITOPUHIOBUX MOKA3HWKIB BYrNeBOOHOro
o6miHy B opraHiami wypis nig snnusom MEM-400, MMl ta
El y posax 1/10 ta 1/100 Ofso BUsiBUNA 3HWXEHHS BMICTY
rMOKO3M Ta NnakTary.

3. OuiHka MOHITOPUHIOBMX MOKa3HWKIB GinlkoBoro obmi-
Hy B opraHi3mi wypis nig snnveom MNEM-400, MMl ta El y
posax 1/10 ta 1/100 Ofso BUsiBuna 3HWXKEHHSA B KPOBi 3ara-
nbHoro Binka Ta ce4YoBMHM Ha TNi NIABULLEHHS KPEATUHIHY.
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XapbKOBCKMIA HaLMOHalNbHbIA MeAULIMHCKUA YHUBepcuTeT, XapbKkoB, YKpauHa,

A. Be3popaHas, acn.,
K. KpuBoHoOC, KaHA. MeAl. HayK, acuCT.

XapbKOBCKUIA HaLMOHaNbHbIA MeAULIMHCKUIA YHUBepcuTeT, XapbkoB, YKpauHa,
XapbKOBCKUI HaLMOHanNbHbIN YyHMBepcuteT umenn B. H. Kapasuna, XapbkoB, YkpanHa

BITUAHUE BJTOKCOMNOJIMMEPOB HA PEIYJNALUIO
N OCHOBHbIE NMOKA3ATEIX BEJNIKOBOI'O U YTMEBOAHOIO OBMEHA Y KPbIC
B YCNOBUAX NOAOCTPOI0 TOKCUKOJNOMMYECKOIO 3KCNMEPUMEHTA

B npoyecce nodocmpo20 MOKCUKOSI02U4eCKO20 3KCnepuMeHma usy4eHo enusiHue a2pynnbl 65okcononumepoe (bI1) e cocmaee nonuamunex-
anukons (M3r-400), nonunponunenanukons (MMNr) u amunevanukons (3) Ha ocHOBHbIe NMokKa3zamesiu y2/1e800H020 U 6e/1IK08020 O6MeHa U ux
peaynsyuto 8 op2aHu3me Kpbic. Mo peynbmamam uccnedoeaHuli ycmaHoesieHo, Ymo daHHble kceHo6uomuku (Kb) e do3ax 1/10 u 1/100 AJ150
Hapywarom peaynsiyuro yeneeodHo20 u 6e/1Kk08020 o6MeHa U UX OCHOBHbIe rMoka3amesnu. UccredosaHusiMu codepxxaHusi 20PMOHO8, KOomophble
peaynupytom 6esnkoebili U y2r1ee00HbIl 06MeH, 8 KPO8U KPbIC yCMaHOB/IEHO CHUXKeHUe UHCY/IuUHa, mecmocmepoHa u acmpaduona. AHanu3 code-
P)KaHUsi UHCYJIUHa MoKa3aJl e20 CHUXeHUe 8 Cbisopomke Kposu npu eo3delicmeuu 13-400 e dosax 1/10 u 1/100 AJ150 Ha 54 u 38 %, coomeemcm-
8eHHo. B ycnoeusix eo3deticmeusi MMM codepxaHue uHcynuHa cHuxanocb Ha 51 u 30 % e 3asucumocmu om do3bl. Tokcugpukayus kpbic 3 cno-
cobcmeosarna CHUXeHUI cooep)kaHusi UHCYnuHa Ha 59 u 44 %. CodepxaHue mecmocmepoHa y caMy08 KpbIC CHWXasocb Ha 52 u 41 % e ycnosusix
eo3delicmeusi nosuamuneHanukosns e dosax 1/10 u 1/100 [J150, coomeemcmeeHHO, a acmpaduona y caMok — Ha 47 u 42 %. Tokcugpukayusi KpbIC
kceHo6uomukom [1I1I" e do3ax 1/10 u 1/100 [J150 npusena makxe K CHUXeHUO mecmocmepoHa Ha 34 u 25 %, a acmpaduona — Ha 33 u 28 % coo-
meemcmeeHHO O51si caMyoe u caMoK. B peaynsmame oyeHKu codepixaHusl os108bIX 20PMOHOE 8 ycrioeusix eo3delicmeusi Haubosiee MOKCU4HO20
u3 kceHo6uomukoe 3" o6HapyxeHo, Ymo Habnodaswuecs: UsMeHeHus1 6bI1U cyu,ecmeeHHbIMU, @ UMEHHO: codep)xaHue mecmocmepoHa CHUXa-
nock Ha 71 u 57 % e ycnoeusix eo3deiicmeusi 3 e do3zax 1/10 u 1/100 4J150, coomeemcmeeHHO, a acmpaduona — Ha 64 u 58 %. UccnedoeaHusimu
MOHUMOPUH208bIX Noka3amernel y2r1e800H020 U 6e51k08020 06MeHa 8 op2aHU3Me KpbIC 100 eslussHUeM KCeHO6UOmMuKoe ycmaHo8/1eHO CHUXKeHue
8 Kpoeu 2J1i0K03bl U Jakmama. OyeHKa MOHUMOPUH208bIX Noka3amereli 6es1k08020 o6meHa nod enusiHuem 13-400, MM u 3 noka3ana cHuxe-
Hue obujez2o 6eslka U MOYeB8UHbI Ha (hOHe Mo8bIWEHUST KpeamuHUHa.

Pe3ynbmambi mo0ocmpo20 MOKCUKO/I02Uu4eCKo20 3KcrnepuMmeHma docmoeepHo doKa3blieaom Hanuvyue HapyweHul 6es1K08020 U y251e800HO-
20 o6MeHa.

Knroyeenie crnosa: kceHobuomuku; mokcugpukayusi; peaynsiyusi, 6eskoenbill u y2rnee00HbIl 06MEH.
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EFFECT OF BLOXOPOLYMERS ON REGULATION AND MAIN INDICATORS
OF THE PROTEIN AND CARBOHYDRATE METABOLISM IN RATS UNDER CONDITIONS
OF SUBJECT TOXICOLOGICAL EXPERIMENT

In the process of a subacute toxicological experiment, the influence of a group of bloxopolymers (BP) in the composition of polyethylene glycol
(PEG-400), polypropylene glycol (PPG) and ethylene glycol (EG) on the main indicators of carbohydrate and protein metabolism and their regulation
in the rat organism was studied. According to the results of research, it was established that these xenobiotics (XB) in doses of 1/10 and 1/100 DL50
violate the regulation of carbohydrate and protein metabolism and their main indicators. Studies of the content of hormones that regulate protein
and carbohydrate metabolism in the blood of rats revealed a decrease in insulin, testosterone and estradiol. Analysis of the content of insulin
revealed its decrease in serum when exposed to PEG-400 at a doses of 1/10 and 1/100 DL50 by 54% and 38%, respectively. In terms of exposure to
PPG, the insulin content decreased by 51% and 30% depending on the dose. Toxification of EG rats contributed to a decrease in the insulin content
by 59% and 44 %%. The content of testosterone in male rats decreased by 52% and 41% under conditions of exposure to polyethylene glycol at a
doses of 1/10 and 1/100 DL50, respectively, and estradiol in females — by 47% and 42%. Toxification of rats with xenobiotic PPG in doses of 1/10 and
1/100 DL50 also led to a decrease in testosterone by 34% and 25%, and estradiol by 33% and 28%, respectively, for males and females. As a result
of evaluating the content of sex hormones under the conditions of exposure to the most toxic XB EG, they showed that the changes observed were
significant, namely: the testosterone content decreased by 71% and 57% under the conditions of exposure to EG at a doses of 1/10 and 1/100 DL50,
respectively, and estradiol — by 64% and 58%. Studies of monitoring indicators of carbohydrate and protein metabolism in the body of rats under
the influence of XB revealed a decrease in blood glucose and lactate. Evaluation of monitoring parameters of protein metabolism under the
influence of PEG-400, PPG and EG showed a decrease in total protein and urea against the background of increased creatinine.

According to the results of the subacute toxicological experiment, the presence of a violation of protein and carbohydrate metabolism and their
regulation in the rat body under the influence of the studied XB has been proven.

Key words: xenobiotics, toxification, regulation, protein metabolism, carbohydrate metabolism.
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EXPRESS CONTROL OF LEVELS OF POLYAMINES
BY IMMUNE BIOSENSOR BASED ON SPR

Oncological diseases are very common throughout the population of many countries of the world, especially among middle-
aged and elder people. The main threat of cancer diseases underlies in the difficulty of diagnosing them in the early stages. That
is why it is extremely important to search, create and work out the latest diagnostic methods for oncological diseases that would
allow to determine them more precisely and in shorter terms.The purpose of the work was to develop a method for qualitative
and quantitative analysis of spermine and spermidine polyamines as potential tumour markersusing an optical biosensor based
on the phenomenon of surface plasmon resonance. To conduct the research, methods of biosensor analysis were used. In the
course of the research, model solutions of spermine and spermidine polyamines were analyzed and changes in shifts of the res-
onance angle of the biosensor depending on the concentration of the analytes were determined. According to the results ob-
tained, there is a reason to state that the developed biosensor technique allows detecting both spermine and spermidine in small
concentrations (detection range from 10 ng/ml to 100 ng/ml).Modification of the surface of the transducer with solutions of pro-
tein A and bovine serum albumin not only improved the quality of the analysis, but also blocked the nonspecific binding sites of
the studied analytes with a sensitive layer of antibodies. In addition, it was shown that resonance angle shifts were larger for
spermine analysis than for spermidine, due to the differences in the spatial structure. According to the results, it has been con-
cluded that the use of surface plasmon resonance-based biosensor with surface modified by antibody to spermine or spermidine
is effective for quantitative and qualitative analysis of polyamines spermine and spermidine as potential tumour markers.

Key words: surface plasmon resonance, spermine, spermidine, biosensor, tumour markers.

Introduction. Modern methods of diagnostics of blood serum. Also, according to the data received by

oncological diseases require a lot of time and costs. To
improve the diagnostic method of cancer diseases, it is
necessary to research and create new analytical methods
that can simplify diagnostics, reduce its cost and improve
the quality of diagnosis [1]. One of the perspective
directions of diagnostics of oncological diseases in the
early stages is the investigation oftumour markers, which
allow detecting the occurrence of tumour process with high
accuracy long before the appearance of clinical symptoms,
especially in risk group patients [2, 3]. One of these
markers are polyamines [4]. According to the preliminary
data, it has been shown that there arehigher levels of
putrescine, spermidine and spermine in the tissues of
cancer patients than in the normal tissue [5]. According to
the research performed earlier it was stated that normal
levels of polyamines in pancreatic cancer for spermidine
was 286 nmol/ml and for spermidine and 175 nmol/ml in

authors mentioned above, during pancreatic cancer the
levels of polyamines became twice higher [6]. The
otherauthors compared data concerning breast cancer.
According to obtained data it was mentioned that
concentration of polyamines in healthy people in breast
tissue is in range 16.6-100 nmol/g of tissue for spermine and
18-89.3 nmol/g of tissue for spermidine.In breast cancer
patients the concentration was in range 91.4-199 nmol/g of
tissue forspermine and 73.9-169.7 nmol/g of tissue for
spermidine [7, 8]. It is also known that in case of absence of
polyamines or suppression of the enzymes of their
synthesis, the proliferation of tumour cells does not occur [9].

The problem of early diagnostics of breast cancer is not
only in its asymptomatic progress, but also in the absence
of reliable markers which contribute to early detection of
the pathologic process. According to statistics, 80% of
patients randomly detect a tumour by themselves. Most of
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