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B YMOBAX JIIi HA OPTAHI3M EKOINNATOI'EHHUX YMHHUKIB
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Bucokuii pieeHb mexnoceHH020 HABAHMANCEHHS HA HABKOMUWHE cepedosuuye nompeoye oemaib-
HO20 BUBYEHHS 0CODONUBOCMEN BNIUBY BAICKUX Memanie ma ioHi3youol padiayii Ha HCUBI Opeanizmu, U0
nepedbauac po3pooKy i GUKOPUCMAHHS ephexmusHUx 3acodieé 3axucmy opeauizmy 6i0 ix Hecamuenoi Oil.
Mema pobomu nonseana 8 00ciiodiceHHi 0codaUBOCmel 0OMIHY IHCOBUHUX NieMEeHMI8 V Wypie 8 ymosax Oii
HA OpeanizmM eKONnamo2eHHUX 4YuHHUKI6 (iomisyiouol padiayii ma Kaomiro) i Kopucysaivhoi eghexmuenocmi
JNOCOM Ha 0CHOBI hocghoninidis monoka.

Ananiz peszynomamie xpomamozpaghiunoco 00Caiodcenns emicmy Oinipyoiny ma 1020 NOXiOHUX
(6inipybiny nexow’r0208anoco, OinpyoIny cyrvpamy, entoKypoHioie OiLipyoiny, ypoobiiiny ma cmepkooOininy) 6
YINbHIU KPOBI, Neyinyi, 6MICMI NOPOINCHLOL KUK MA eKaniax 3a Oii Ha OpeaHizmM MEAPUH eKONAMO2EeHHUX
YUHHUKIG (I0HI3YI0Y0T padiayii ma Kaomiio) ceiouums npo iCMomui NOPYuLeHHst 0OMIHY JHCOBYHUX NieMeHMIs,
wo mooice bymu HACAIOKOM CMPYKMYPHO-QYHKYIOHANbHOI decmabinizayii ecenamoyumis. Pexomenodosano
nposooUMU KOPeKYito 1inocomuoio opmoro bionroziuno akmusrnoi dooasxu (bAL) FLP-MD, axa ¢ cymiuiuio
pisHux xaacie ¢hocgoninioie, GuoiieHux i3 MOIOKA, CYMIWi HEHACUYEHUX IHCUPHUX KUCTIOM (01eit08ol,
JIHONeB80I, NIHONEeH080L) ma anmuoxcuoanmie (a-moxoghepony ma pemurnon ayemamy). Komnonenmu bBAJ]
BUABNAIOMb penapamushuil egexm Oii 8IOHOCHO NOUKOONCEHUX MEeMOPAHHUX CMPYKMYP 3 OOHOUACHUM
NONINUWEHHSM JHCOBYOMBOPHOIL MA HCOBHOBUILTLHOL PYHKYIL NEUiHKU, 3A80AKU YOMY CAPUAIOMb HOPMAI3ayil

OOMIHY JICOBUHUX NieMeHMi6 8 YMOBaX Oii HA OP2AHI3M eKONAMO2eHHUX YUHHUKIG.

Knwuoei crnoea: ¢gpocghoniniou monoxa, A/ FLP-MD, 0bmin dcosuHUX nieMeHmis, enamoyumu,
ioHizyroua padiayis, Kaomiio Xi0puo.

OCTaHHI POKH BiJI3HAYAETHCS 3POCTAHHS

HaBaHTA)KEHHS HA €KOCHCTEMH 10HI3yI0UOi

paaiamii Ta BaXXKUX MeTasliB (aHTPOIOTeH-
HOTO KaJMil0), TOMY IOCHIKEHHS iX BILUIUBY Ha
JKUBI1 OPTaHi3MH CTa€ BCE aKTyaJbHIIIMM. YacTo Jis
LUX eKOMaTOreHHUX (aKTOPiB HA OPTaHi3M € OJIHO-
YacHOIO 1 TPUBAJOI0. 3a3Ha4yeHe MoTpedye AeTaib-
HOT'O JIOCTIIKEHHSI 0COOMBOCTEH BIIJIMBY Ba)KKUX
METaJIiB Ta i0HI3YI04O1 palialii Ha )KUBI OpraHi3MH,
a TakoX mnependadae po3poOKy Ta BUKOPHCTAHHS
e(eKTUBHUX 3aCc00IB 3aXUCTy OpraHi3My BiJl iX He-
raTUBHOTO BIUIHBY.

CdopmoBaHi B mpoiieci eBOJOIii 0COOIUBOCTI
CTPYKTYypH Ta (PYHKI[IH OKPEMHUX THIIB KJITHH,
IO YTBOPIOIOTH OpraHu i TKaHWHH, 3YMOBIIOIOTH
BiIMIHHOCTI IXHBOI YYTIAMBOCTI JO YIIKOIKYIOUOi
nii exonaToreHHUX u4WHHUKIB [1, 2]. BomnHouac
BCTAHOBJICHO TOAIOHICT, MEXaHi3MiB, 3a SKU-
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MU Ppeali3yeEThCS LMUTOTOKCHYHA JIisl BaXKUX
MeTaJiB Ta 10HI3yIOWOi paniamii, a came: MO-
pYLIEHHsI eHepreTH4Horo oOMiHYy 1 romeocra-
3y BHYTPIIIHBOKIITUHHOTO KaJbIlil0; aKTUBAIlisd
BIJIbHOPAJMKAJIbHUX MPOLECIB y KIITHHI; BIIJIUB
Ha OOMiH HYKJIETHOBHX KHCJIOT Ta IPOLECH CHHTE-
3y MPOTEIHIB; MOIIKOYKEHHSI KJIIITHHHUX MEMOpaH,
10 3YMOBJICHO SIK TPSIMOIO (Oe3mocepe/iHiil BIUIMB
Ha JinigHui Oimap abo MpoTeiHOBUH KOMIOHEHT
OiomeMOpaH), TaK ¥ OMOCEepeIKOBaHOI (aKTUBALis
MEePOKCUTHOT'O OKHUCIICHHS JIiMiliB 1 GocdominazHoi
AKTUBHOCTI) 1X JTIETO0.

Kanmii, sik oauH i3 MpoBiIHUX 3a0pyAHIOBAaYiB
Oiocepr, 3a HAAXOMKEHHS OO OpPraHi3Mmy
CIPUYMHIOE HU3KY TOKCHYHUX €(EeKTiB, BILTUBAIO-
9Yu Ha pi3Hi opranu Tta cuctemu [3, 4]. loHizyrouiit
paniamii  mpuTamMaHHa ~ BUCOKa  OioJIOTivHA
AKTHUBHICTh, PE3yJIbTaTOM SIKOi € TOpyLICHHS
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nepebiry OioXiMiYHMX TMPOLECIB 13 HACTYITHUMH
(YHKIIOHATBHUMHU Ta MOP(OJIOTIYHUMHU 3MiHAMHU
B KJIITUHAX 1 TKaHWHaX opranizmy [5]. Ha ceoromHi
3arajbHOBH3HAHO, WIO TUIa3MaTHYHAa MeMOpaHa
KJIITUH — YyTJIWBa MIllleHb Jii 10HI3yI0901 pamiarii
Ta Kaamimo [4, 5]

B ymoBax xii exonmaToreHHWX YWHHHKIB Ha
OpraHi3M 1 CTPYKTYypHO-(QYHKITIOHAJBHHUX IOPY-
eHb, TEPENyCiM, 3a3HAIOTH KIITHHH TICUiHKH.
l'omoBHUM KpHUTEpIEM TOMIKOMKEHHS TEYIHKH 3a
PO3BUTKY T€NAaTONAToJIOri] € HEKPO3 IeNaTOLUTIB.
HexpoTu4Hi mporiecH B MediHIli CYyITPOBOIKYIOTHCS
3pOCTaHHSAM I1HTEHCHBHOCTI MEPOKCHIHOTO OKHC-
JICHHS JIIITI/1IB 1 TPUTHIYSHHSIM aKTUBHOCT1 €H3UMiB
AHTHUOKCHJIAHTHOI cucTteMu 3axucty [6]. Bzaemomnis
BUTPHUX paJMKaliB i3 MeMOpaHaMH KJIITHH TNpH-
3BOAMTD JI0 CTPYKTYPHHX 3MiH JIiMiAHOTO Oimmapy.
OTxe, nepedir MeTadoIIYHUX MPOLECiB y KIITHHAX
Ta HOro MOpYWIEHHsSI y pa3i PO3BUTKY MATOJIOTii
BU3HAYAETHCS CTAHOM MEMOPaHHHUX CHUCTEM.

JLisi npuCKOpEeHHSI pereHepaTHBHUX ITPOIIECIB Y
MOUTKO/IPKEHNX TKAHHHAX Y MEIUITIHI PEKOMEH10Ba-
HO BHKOPUCTAHHS JIIMOCOM — (Hocdoimmi ToBMiCHUX
JIKyBaJbHUX 3ac00iB, AKI 3a CBO€I0 OyJIOBOIO €
MOMIOHUMY 10 KOMIIOHEHTIB KIIITHHHUX MeMOpaH
[6]. SIx Bimomo, ocdominmian MalOTh BIACTHUBICTH
CTUMYJTIOBAaTH pEreHepaTHBHI MPOIeCH B MeMOpa-
Hax YIIKO/)KEHUX KIITHH, PI3HUX 32 €TIoJNOoTrieo i
MaTOTeHEe30M, II0 3MEHIITYE WMOBIPHICTb PO3BUTKY
PEUMIMBIB Ta YCKJIaJHEHb.

3a PO3BUTKY MaTOJIOTIYHUX CTaHiB
BiIXUJICHHS 0I0XIMIYHUX TIapaMeTpPiB O10JIOTTIHUX
piAMH 1 TKaHMH OpraHi3aMy € OlOiHJUKaTOpaMu
MeTabonmiuHux nopymeHs TkaHuH [7]. Cepen
HUX TIOKa3HUKKM OOMiHY JKOBUHHUX HIiIMEHTIB
BiI0OpaxaroTh (YHKIIOHAJIEHUI CTaH MEYiHKH Ta
ii JeToKCUKaliitHy QyHKIIiTO.

Merta pobOoTu — mocTimKeHHS 0COOIMBOCTEN
O0OMiHYy JKOBYHHMX MirMeHTiB (OinipyOiHy Ta Horo
MOX1IHUX) y IIYPiB B YMOBax Jil Ha OpraHi3M eKo-
MaTOreHHUX YMHHHKIB (lOHI3yrouoi paiiamii Ta
Ka/JMiI0) 1 KOpUTYBaJbHOI €()EeKTHBHOCTI JIMOCOM
Ha O0cHOBI (pocomimigiB MoIoOKa.

Marepiayu i MmeToaun

Jocmimkenas Oysmo mpoBeneHo Ha 0e3mopoI-
HUX IIypax-camIsix macoro tina 180-200 r, axux
YTPUMYBaJIu Ha CTaHJAPTHOMY pallioHi BiBapito.
Hocmia ckmagaBcs i3 ABOX cepiil. Y KoxHIilM cepii
TBapuH OyIJI0 PO3IIJIEHO HA TPYTIH.
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Cepis 1: mepma rpyna — KOHTPOJIbHI TBAPUHU
(3arampHa jutst cepii 1 i cepii 2); npyra — TBapuHam
yrpomoBx 14 nmi0 mepopalbHO BBOIWIN KaaMmiit
xjopun y no3i 1,0 MI/kr Macu Tina, 1o BiJnoBinae
1/50 JIJL,,; Tpets rpyna — TBapuHam BBoAMIN 1%-i
po3uun minocomuoi ¢opmu BAJ FLP-MD y nosi
13,5 Mr/kr macu Tijia BIOPOJOBXK 5 110, a mMoTiM Ha
Tl 3acToCyBaHHS 0i0JJ00aBKM BBOIWJIIN KajJMii
xjopun y no3i 1,0 Mmo/kr macu Tina (Bnpomomx 14
ni0). Ilicmst 3akiHYEHHS EKCIEePHUMEHTY ILIypiB
JeKamiTyBaly MMiJl ETePHUM HapKO30M.

Cepis 2: yeTBepTa rpyna — TBapuH OJHOPA30-
BO onpoMiHtoBanu B 1031 2,0 ['p; m’sita rpymna — TBa-
puHaM BBOAMIHU 1%-1 PO3YMH JIIMOCOMHOI (popMH
BAJl FLP-MD y no3i 13,5 Mr/kr macu Tija BOpo-
JIOBX 5 1i0, a moTiM MijaBajid ONPOMIHCHHIO B
no3i 2,0 I'p, sike mpoBoamnin Ha ycraHoBli PYM-17
3 TyOycom: moTykHicTh 103 0,17 ['p/xB, dinsrpu
0,5 mm Cu ta 1 mm Al, cuna ctpymy 10 MA, Ha-
npyra 200 kB, mkipHo-¢dokycHa Bigctanp 50 cMm.
lypiB nekamityBanu uepe3 1 100y micis 3araib-
HOT'O OIIPOMiHEHHSI.

Po3pobinena ©a kadenpi Oioximii TBa-
pUH, SKOCTI 1 O€3MeKH CilIbChKOrOCIOAaPCHKOT
nponykuii im. akag. M. @. ['ynoro HamionansHoro
yHiBepcuTeTy OiopecypciB i MpUPOAOKOPHCTYBAH-
Hs1 YKpainu ninocomHa popma 1%-ro pounny BAJ|
FLP-MD € cymimmito pizHux knaciB pocdomimiais,
BUJIICHUX 13 MOJIOKA, CyMillll HEHACHUCHHUX KHUP-
HUX KHCJIOT (0JIeTHOBa, JIIHOJICBA, JIIHOJICHOBA) Ta
AHTUOKCHJIAHTIB (O-TOKO(EposI Ta pETUHONY are-
Tart) [8].

[ligrotoBka mpoO WiABHOI KPOBi, MEYiHKH,
BMICTYy TOPOXXHBOT KHUIIKH 1 (ekaid, a TaKox
JIOCITIJPKSHHS 1X 3a TIOKa3HUKaMK OOMIHY KOBUHUX
nirMeHTiB (011ipyOiHy HEKOH TOrOBaHOr 0, 01mipy OiHY
cyabdary, TIOKYypoHiAiB OlipyOiny, ypoOiniHy Ta
CTEPKOOITIHY) TPOBOIMIIN METOIOM TOHKOIIAPOBOT
xpomarorpadii  [9]. Opepxani  Oiompodu  3i
cTabiTi3yI0uuM BOIHUM pO3uyMHOM (MicTHUTH 5,0%
kapbaminy Tta 0,5% ackopOiHOBOi KHCIOTH) ai-
copOyBanu Ha 00€330JIeHOMY (UIBTPYBaIbLHOMY
narnepi 3a JJOMOMOT'OF) HalliBaBTOMATUYHUX MITIETOK
amikBotamu 1o 20—50 mki. EkcTpakiiiro 3arajib-
HUX MICMEHTIB MPOBOAWIM OJHO(A3HOIO CHCTE-
MO0 KOMOiHallii PO3YMHHHKIB Yy CIiBBIJIHOIICHHI:
Bosa—OyTanon—aneton 2 : 2 : 7. Jlo o0’emy mpo-
OM cyMmill pO3UYMHHHUKIB EKCTpareHTiB Opaiu
y cmiBBigHomenni 20 : 1 1 micist iHTEHCHBHOTO
nepeMinryBaHHs HeHTpudyTyBanu BIpoaoBx 10 xB
npu 3000 00./xB Ha neaTpudysi OITH-8 (Ykpaina).
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B ekcrparoBanux mpoOax Iicisi BUIApOBY-
BaHHS alleTOHY YTBOPIOIOTHCS JBa YiTKO cQop-
MOBAaHUX IIApU PIAUHU 3 PI3HUMHU BiATIHKAMHU.
Tak, HWXHIA BOJAHMI WIAp Ma€ POKEBO-YEPBO-
HUW BiATIHOK (MICTUTbh AMIIIOKYPOHIA 1 Cyib-
¢ar OimipyOiny), a BepxHii OyTaHOIIOBHU IIap
3a0apBIIOETBCS B 3€JICHYBAaTO-CHHIA  KOJIp
(BxiTrOYae (paxilii: HEKOHIOTOBAHOTO OiNIipyOiHYy,
MOHOTJTIOKYPOHI Iy OinipyOiHy, MOHOTIIOKYPOHIJI-
MOHOTJTIOKO3U ]  OimipyOiHy, cyMim ypoOimiHy
1 crepkoOinminy). Po3mimeHHs eKcTparoBaHHX
IMTMEHTIB TPOBOIMIM Ha XpomaTorpadiqHoMmy
marepi FN-16 ¢ipmu Fitrak ta mmactunax dipmu
Silufol (Yexis).

Xpomarorpamu (apOyBanu Moau(iKOBaHUM
Jia30peakTUBOM, SKWUH 30aradyBalid JOJaBaHHSIM
MypamuHoro anpaeriny (1,0 wmum). Jlencurome-
TPUYHY KIUIBKICHY OIIHKY MOXigHHX OinipyOiHy
MPOBOAMIIM SIK B YJIBTPa(ioNeToBOMY Jiana3oHi
XBUWJIb, TAaK 1 y BUJAMMIH 30HI CBITJIa 3 BAKOPHCTAH-
Ham aercutomeTpi J10-1M (Vkpaina) ra Camag-2
(IIBeituapis). KanibpyBasnbHy KpuBy OyayBanu 3a
BUTBHUM Oi1ipyOiHOM 13 TPSMOIO TEHCUTOMETPUY-
HOIO OIIIHKOIO B Jiama3oHi NPpsSMONPOHOPLiHHOT
3aJIOKHOCTI  MIXK  KUIBKICTIO  OimipyOiHy Ta
€KCTHHKIIEIO 1 BIAIOBIJHOIO ILJIOIIEIO IIIKAa, IO
BIITIOBifa€ iHTEpBay Bif 5 10 25 MKT 3a MakcH-
MaJIBHOT'O IIOTJIMHAHHS CBITIIa TIIMOTO (A = 450 HM).

Pe3ynpraTti ekciepuMEHTAJIbHUX JOCIKEHb
00poOIsITM  3aTaIBLHONPUUHSATHMH  METOJIAMHU
Bapiamiitnoi craructuku [10]. BiamiHHOCTI BBaxa-
nu Biporigaumu 3a P < 0,05.

Pe3yabraTu Ta 00roBOpeHHs

Bracaimoxk mocimipkeHHS KUIBKICHUX — Xa-
PAaKTEpUCTUK >KOBYHUX MITMEHTIB y KPOBI IIypiB
(tabmn. 1) 3a il 10HIB KaJMil0 BCTaHOBJICHO 3MCH-
IICHHS KOHIEHTPAIIT OLIBIIOCTI 3 JOCIKYBAHUX
¢dpakuiii, a came: HEKOHIOTOBaHOTO OlLMipyOiHY,
OiTipyOiny MOHOTJIIOKYPOHI Y, OinipyOiny
MOHOTJTIOKY POH1/I-MOHOTJTFOKO3HTY BIJITIOBITHO
Ha 20,0, 28,0 i 43,7%. BuspieHa 3aKOHOMIpHICTb,
HMOBIpHO, TIOB’S13aHa 13 BCTAHOBJICHUM HaMU paHilie
[11] po3BUTKOM y LMX TBApUH aHEMil 3a XPOHIYHOT
nii HA OpraHi3M 10HIB KaJMit0, IO CBIIYUTH IIPO
MPUTHIYEHHS KPOBOTBOPHOI (PYHKIII YEepBOHOTO
KICTKOBOI'O MO3KY.

Y pa3i 1mpodimaKTHYHOTO 3aCTOCYBaHHS
nimocomuoi ¢popmu BAJ| FLP-MD y Takux TBapux
criocTepiraeTbcss MeMOpaHOCTAOUTI3yIOUnid e(eKT,
SKAW 3amobirae BIpOTiMHUM KUIBKICHEM 3MiHAM
JOCITIKYBAaHUX TTOKA3HUKIB.
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OpnHopa3oBe OMpOMiHEHHS ITypiB ¥ 1031 2 I'p
CYTPOBOKYETHCS 3POCTAHHSM PiBHS Maiike BCiX
3a3HAYEHMUX BUIIE MOKA3HHKIB: HEKOH IOTOBAHOTO
OumipyOiHy, OimipyOiHYy  MOHOTUIFOKYPOHITY 1
OlmipyOiny aurmiokypoHiny — Ha 27, 33,6 1 27,8%
BIATIOBITHO, 3a BHUHSITKOM OimipyOiHy Cyibda-
Ty, BMICT SKOTO XapaKTepU3YEThCS 3MEHIICH-
HIM Ha 66,7%. BcranoBieHa 3aKOHOMIPHICTH
KITBKICHUX 3MIH JKOBYHHUX TIITMEHTIB Y KpPOBI
MITOCTITHUX TTyPiB MOXKE CBIIUHATH TIPO PO3BU-
TOK TMAapEeHXIMAaTO3HOI JKOBTSHHWIII 3 BiIITOBITHUM
MOPYIICHHSIM KOBYOTBOPHOI Ta KOBUYOBHIIIHHOL
(hYyHKITIA TIEYiHKA TBAPHH, IO MOYKHA TTOTIEPEIUTH
IJIIXOM 3aCTOCYBaHHs JiimocomMHoi ¢dopmu BAJ]
FLP-MD.

JlocmikeHHS 3MiH PiBHS KOBYHHX ITITMCHTIB
Ta X MOXiTHWX y TEYiHIlI TIEBHOIO MIpO0 y3-
TOUKYIOTBCS 3 ONMHCAHUMH 3aKOHOMIPHOCTSIMHU
BIATIOBITHUX 3MiH Y KPOBIi (Ta0I. 2).

Tak, XpoHiIYHE BBENEHHS IIMypaM KaIMiio
XJIOPUIY CYNPOBOMKYETHCS 3MiHAMU aKTHBHOCTI
MeBHUX CH3WMIB TKaHWH TICYiHKH (Hacame-
pen aktuBHOCTI YJID-TmroKypoHiTTpaHCchepasn)
[11], mo BUSBIAAETHCS BIPOTITHUM 3MEHIICHHSIM
BMICTy KOHIOTOBaHWX (pakiiiii OinipyOiHy, 30-
Kpema OumipyOiHy MOHOTIIOKYpoHiny — Ha 40,6%
1 OimipyOiny aurIiOKypoHimy — Ha 26,1%. OnmHo-
JacHEe MIABUINEHHS B TCUIHIN piBHSA OUTIpyOiHY
cynbary (Ha 33%), HMOBIpHO, € pE3yIBTATOM
MOO1Ti3amii  KOMITEHCATOPHUX —NTETOKCHKAITIHHUX
MPOIECiB Ha PiBHI TEYiHKU. Y MPOTHIICKHICTH
OMMMCAaHWUM 3MiHaAM KIUJIBKICHHX XapaKTEPHCTHK
OiTipyOiHy Ta MOTO MOX1THUX, MPOodiIAKTHIHE 3a-
CTOCYBaHHS TBapHHAM yIIPOJOBXK 5 Mi0 JITTOCOMHOL
dopmu BAJl FLP-MD u9uHHTL cTabiTi3yr0unii
e(eKT moI0 CTPYKTYPHO-(QYHKITIOHATLHOTO CTaHY
remnaTolMTIB, IO 03BOJSE 3aIll00IrTH OINMCAaHUM
BHIIE 3MiHAM.

OpHopa3oBe OMPOMIHEHHS IMypiB y 031
2 I'p cIpWYWHIOE MIABUIICHHS B IEUIHII BMICTY
HEKOH IOTOBaHOI (pakiii Oimipyoiny Ha 32,4%
Ta Oimipy6Oiny cynbsdary Ha 33,3% 3a omHOUac-
HOTO 3MCHIICHHS OinipyOiHy MOHOTIIIOKYPOHII-
MOHOTITIOKO3UIYy Ta OUTIpyOiHy JHUTIIOKYPOHITY
BigmoBigHo Ha 36,4 Ta 25,2%, mO MOXe BKa-
3yBaTH Ha TOPYIICHHS KOHIOTYIOUOi, a, OTXKe,
’KOBUOTBOPHOI (hyHKITIT TETiHKH.

[IpodinaxTmane 3aCTOCYBaHHS TTy-
pam mimocomHoi ¢opmu BAJI FLP-MD cupusie
crabimizamii 0oOMiHY JKOBYHHUX TITMCHTIB B
OpraHi3Mi IIypiB 3a EKCIIEPUMEHTAIBHIX YMOB.
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Tabruys 1. Konyenmpayis 6inipy6iny ma tio2o noxionux y yinvrii kposi wypie, ukM (M = m, n = 10)

e 3a nii
e 3a nii 10HIB :
3a mii ioHiB . 3a mii OTIPOMIHCHHS
[Tokasuuk KonTpons . KaJMilo Ta ;
KaJMito BAJI FLP-MD OTIPOMIHCHHS ta BAJ|
FLP-MD
bimipy6in
HEKOH FOrOBaHM I 10,80 + 0,73 8,64 £ 0,53* 9,88 + 0,39 13,80 = 0,73* 10,08 £ 0,64
binipy6in cynbdar 0,03 + 0,01 0,04 £ 0,01 0,05 + 0,01 0,01 +£0,003* 0,04 + 0,01
Binipy0in
MOHOTJTIOKYPOHIJT 1,07 £ 0,11 0,77 + 0,05%* 1,13+ 0,10 1,43 + 0,08%* 1,03 £ 0,05
Binipy0in
MOHOTJTIOKYPOHIJI-
MOHOTIIIOKO3H]T 0,16 £ 0,03 0,09 £ 0,01* 0,13 +0,01 0,12+ 0,01 0,14 + 0,01
Binipy06in
JIATITFOKY POH1 1,08 £ 0,09 0,86 = 0,09 1,0 £ 0,06 1,38 £ 0,08* 1,13+ 0,03

Tyt 1B Tabn. 2—4: * P < 0,05, pe3ynbratu BiporijHi HOPiBHIHO 3 JaHUMH TEPIIOi (KOHTPOJIBHOI) TPyITH

Tabruys 2. Buicm 6inipybiny ma 11020 nOXIOHUX y neyiHyi niodocaionux wypis, me% abo me na 100

cupoi mxanunu (M £ m, n = 10)

e 3a mii
e 3a nii 10HIB !
3a mii 10HIB . 3a mii ONPOMIHEHHS
TTokazHuk KonTtpons . KaJIMIIo Ta :
KaJIMIIO BAJT FLP-MD OMPOMIHEHHS Ta BAJ]
FLP-MD
Binipy6in
HEKOH TOTOBaHHH 0,37 +0,03 0,43 +0,03 0,38 £ 0,02 0,49 £ 0,04* 0,36 £ 0,04
Binipy6iun cynmsdpar 0,09 + 0,01 0,12 +£0,01* 0,10 +£ 0,01 0,12 £0,01* 0,11 £ 0,01
Binipy06in
MOHOTJTIOKYPOHIT 1,87 £ 0,13 1,11 = 0,05%* 1,86 £ 0,14 2,21 £0,13 1,94 + 0,09
Binipy06in
MOHOTJTIOKY POHi -
MOHOTJTFOKO3H 0,11 £ 0,01 0,08 + 0,01 0,09 + 0,01 0,07 £0,01* 0,09 + 0,01
binipy6in
JIATITIOKY POHIT 2,34 £0,21 1,73 £ 0,11%* 1,90 £ 0,15 1,75+ 0,13* 2,43 +0,15
OmnucaHo KUIBKICHI XapaKTepucTu- BOpPEHHS TMApHHUX CIOJIYK IiJl 4ac iHTeHchuQikarii

ki OinmipyOiHy Ta WOro mMOXiJHUX Yy KpOBI W
NEYiHI[l, B T. 4. HAIIl MPUITYIICHHS M0N0 iX 3MiH
MiATBEP/KYIOTBCS  PE3yJbTaTaMH  JOCIiJKCHHS
MIrMEHTIB Y BMICTI TOPOKHBOT KUIIKH (TabII. 3).
Tak, 3a 1ii Ha OpraHi3M HIypiB 10HIB KaaMilO
BUSIBJISIETHCSL  CTA0UIBHE  3MCHILICHHS  BMICTY
HEKOH'IOroBaHoi (pakiii OinipyOiny (Ha 25%),
MOHOTJTIOKY POH1I-MOHOTJTFOKO3U LY OlnTipyOiny
(ma 33,3%) Ta OunipyOiHy HIUIJIIOKYpOHinY (Ha
20,3%) Ha Tii 3pocTaHHs piBHs OimipyOiHY Cyib-
¢ary. Lle Moxxe CBITYUTH MPO 3pOCTaHHS POJIi yT-
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JICTOKCUKAI[IHHUX IPOIECIiB y MeviHmi. Y pasi 3a-
crocyBaHHs Jinocomuoi ¢opmu BAJ[ FLP-MD
BCTaHOBJICHO 3HAYHE ITiIBULIICHHS PiBHS OLTipyOiHy
cyiabdary (y 2 pasu) B LIypiB, IO TO3UTHBHO
XapaKTepU3ye CTaH JCTOKCHUKAIIHHUX IPOIECIB y
MICUIHIl IIMX TBAPHH.

Biporinne 3meHIIeHHsT BMicTy OuTipyOiHY
JUTmoKypoHiny (Ha 20,3%) B TBapuH 3a3Ha4eHOi
IpPyNH 3a OIHOYACHOI HOpMamizawii piBHs OLIipy-
0iHy MOHOTJIFOKYPOHIJly Ta Or0 MOHOTJIIOKY POHi-
MOHOTJIIOKO3HIHOI ()paKIii MOXKe CBITYUTH PO
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Tabruysn 3. Konyenwmpayis 0inipyOiny ma 1020 ROXIOHUX Y 6MICI NOPONCHLOI KUWKU WYPI8, MKe/Me

npomeiny (M +m, n = 10)

o 3a zif ionis . 3a At
3a mii 10HIB . 3a mii ONPOMIHEHHS
IToxaznuk KonTpoinn . KaJMito Ta :
KaaMI1i0 BAJI FLP-MD OIIPOMIHEHHSI Ta BAJ|
FLP-MD

Binipy06in
HEKOH FOrOBaHUM 0,12 +0,01 0,09 £ 0,01* 0,12 +0,01 0,14 £ 0,01 0,11 £ 0,01
Binipy6in cynsdar 0,05 + 0,01 0,08 £ 0,01* 0,10 £ 0,04* 0,09 £ 0,01* 0,06 + 0,01
binipy6in
MOHOTJTFOKYPOHI T 1,09 £ 0,05 1,03 £ 0,16 0,10 =+ 0,04* 1,16 +£ 0,07 1,30 £ 0,05*
bimipy6in
MOHOTJTIOKYPOHi I~
MOHOTTIOKO3H T 0,03 £ 0,01 0,02 +£0,01* 0,03 + 0,004 0,04 + 0,01 0,04 £ 0,01
binipy6in
JIATITIOKY POHI 1,18 £ 0,06 0,94 + 0,05* 0,94 + 0,06* 0,90 + 0,06* 1,12 £ 0,05

Tabruysn 4. Buicm 6inipyoiny ma tio2o noxionux y gexanisx wypie, mxe/e cyxoi macu (M £ m, n = 10)

e 3a il
e 3a nii 10HIB !
3a mii 10H1B . 3a mii OIPOMIHEHHS
IToka3Huk KonTtpons . KaJIMIIo Ta :
KaJIMIIO BAJT FLP-MD OMPOMIHEHHS ta BAJ]
FLP-MD

Binipy6in
HEKOH IOTOBaHHH 2,13 £0,18 1,90 £ 0,16 2,27 £0,18 2,65+0,17 2,13 +£0,13
Binipy6in cynbdar 2,71 +£0,17 2,86 +0,15 2,76 +£0,15 2,95 +0,18 2,42 +0,13
YpoOinin +
CTEPKOOLITIH 2536 £2,26  2736+2,40 26,66 + 1,62 25,20+ 1,78 21,94 + 1,47
Binipy06in
MOHOTJTIOKYPOHiJI-
MOHOTTIOKO3M T 0,32+ 0,02 0,26 £ 0,03 0,33 £0,03 0,43 £ 0,03* 0,33 +£0,02
binipy6in
JIATITIOKY POHIT 0,59 + 0,05 0,38 £ 0,03* 0,51 £0,05 0,35 £0,03* 0,43 +0,03*

MiJBUIICHHS [-TIMIOKYPOHiZa3HOI aKTUBHOCTI Y
BMICTi TOHKOI KMIIKM LIHMX TBapuH, a, OTXKe, IO-
KpalieHHs1 CMMOIOTHYHOI AisUIBHOCTI aHaepoOHOi
MiKpOQIIOpH KUIIEYHHKA.

3a gii Ha opraHi3M ioHi3yrouoi pamiamii y
BMICTI KHMILIEYHHKA IIyPiB TAKOX CIOCTEPIra€ThCs
migBUIIEHHS piBHA OimipyOiny cynbdaty (Ha
80%) Ta ogHOUAcHE 3HIDKEHHSI BMICTY OinipyOiHy
JUTTIOKYpoHiny (Ha 23,7%), 1m0 MOXKe CBITYUTH
PO KOMIICHCATOPHUH PO3BUTOK JETOKCHKAL[IHHUX
MPOLECiB, TOBSI3aHUX 13 IEPETBOPEHHIM Oi1ipyOiHy
HEKOH IOTOBAHOTO B HEHTPaJIbHYy BOJOPO3YHUHHY
crostyKy. 3actocyBaHHs JinocoMHoi ¢gopmu BAJ|
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FLP-MD y xBopuX TBapuH CTUMYJIOE HAAXO-
JOKCHHS 710 KUIIEYHUKA Y CKJIAJi )KOBY1 OLITipyOiHy
MOHOTIJIIOKYPOHIly 3 OJHOYaCHHMM BiTHOBJICHHSIM
BMICTY 1HIIUX MOXiHUX OinipyOiny (Tadm. 3).

Bracninok mocnijpkeHHsT BMicTy OimipyOiHy
Ta HOro moXimHWX Yy (deKamisx MiIIocliTHuX
mrypiB (Tabin. 4) BUSBICHO MEHII BHPaXKEHI 3MiHU
iXHIX KUIBKICHUX XapaKTepUCTUK, 3a BHUHSAT-
KOM BIpOTiJTHOTO 3MEHIICHHS BMICTy OuIpyOiHy
IIIOKypoHiny Ha 35,6% 3a ail Ha oprasi3m LIypiB
ioniB xaamito i Ha 40,7% 3a BIJIMBY 10HI3YIOUO]
paniaii.
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[lpodinakTuuHe  3acTOCYBaHHS y  Ta-
KuX TBapuH Jninocomuoi ¢opmu BAJ[ FLP-MD
CYNIPOBO/KYETBCS ~ HOpMAaJi3alli€lo  IMapaMmeTpiB
IIHOT'0 TTOKA3HWKA Ha TJI1 BBEACHHS B OpraHi3M 10HIB
Ka/IMiI0 Ta 3a1o0irae pizkoMmy 3MEHIIeHHIO HOT0 3Ha-
YeHb B YMOBax Jiii pajiaiii. BomHouac onpoMiHeHHS
LIYpiB CYNPOBOMKYETHCS HAJIMIPHOIO BTPATOIO
OpPraHi3MOM  MOHOIJIIOKYPOH1-MOHOTJIIOKO3UAY
OlTipyOiny.

Takum dYWHOM, aHalli3 pPe3yNbTaTiB XpoMa-
TorpadiqHOTO JIOCTi/PKEHHST BMicTy OinipyOiHy
Ta Horo moximHux (OinipyOiHy HEKOH IOrOBaHOTO,
Oinipy0Oiny cynbdaTy, TIIOKYpoHiAiB OimipyOinHy,
ypoOiniHy Ta CTepKoOUNiHYy) B LUIBHIA KpOBI,
TIEYiHI[, y BMICTi TOPOXXHBOT KUIIIKH Ta (heKaisix 3a
Iii Ha OpraHi3M TBapWH €KOMATOTCHHUX YMHHUKIB
(ioHiB KamMito Ta i0HI3yIOUOl pajiarii) CBIIYUTH
Ipo 1ICTOTHE TMOpYWIEHHS OOMiHYy >KOBYHHUX
MIrMEHTIB, 10 BU3HAYAETHCS PIBHEM CTPYKTYPHO-
(yHKIiOHaMBHOT ~ necTabimizallii  TenaTolHTIB,
repeayciM X MeMOpaHHUX CHCTEM, SKHH MOXKHa
KOPUTYBAaTH MUISIXOM NPOQITAKTHIHOTO 3aCTOCY-
BaHHs1 TBapuHam Jinocomuoi ¢opmu BAJ[ FLP-
MD na ocHoBi ¢ocdoninmiais monoka [11, 12], ski
BUSBIISIIOTH penapaTUBHUM edeKT 1ii BiHOCHO mo-
LIKOMXKEHUX MEMOPaHHUX CTPYKTYP 3 OAHOUYACHUM
TTOJTIIIIIICHHSIM SKOBYOTBOPHOI Ta KOBYOBHIIITHHOL
(hyHKIII# TIediHKH, a TOMY CIIPUSIOTH HOpMaTi3amii
00MiHY )KOBYHUX TITMEHTIB 3a JIi Ha OPraHi3M eKO-
MaTOreHHUX YUHHUKIB.

HOKA3ATEJIN OBMEHA KEJIYHbIX
INATMEHTOB ITPU JIENCTBAU HA
OPTAHU3M SKOITATOI'EHHBIX
DAKTOPOB 4 ITPU KOPPEKITUN
JIMITOCOMAMMU

. A. Menvruuyk®, B. A. I'puwenko',
C. I1. Becenvckuii?

'HaruoHanbHBIH YHUBEPCUTET OHOPECYPCOB
U TIPUPOJONIOIb30BaHus YKkpanuHsl, Kues;
?KueBCKHii HAIIMOHAIBHBINA YHUBEPCUTET

nmenu Tapaca IlleBuenko, YkpaunHa;
e-mail: viktoriya 004@ukr.net

Bricokuil ypoBeHb TEXHOT€HHOM HATPY3KH HA
OKPY’KaIOLIYIO CPEAY HYKIAeTCs B ACTAIBHOM U3Y-
YEHUU 0COOCHHOCTEH BIAUSHUS TSDKENBIX METAIIIOB
U MOHM3MPYIOLIEH pagualiy Ha XUBBIC OPraHM3-
MBI, YTO TpeArnoaraeT pa3paboTKy U UCIIOIb30Ba-
Hue 3G QEeKTUBHBIX CPEICTB 3aLIUTHl OPraHU3Ma OT
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UX HeraTUBHOTO BiusHUs. Llenb paboTel cocTosina
B HCCIJICIOBAHMH OCOOCHHOCTEH OOMeHa >KEMUHBIX
NUTMEHTOB Y KPBIC B YCIIOBUSIX JCUCTBUS Ha opra-
HU3M DKONATOreHHBIX (akTOpOB (MOHU3UPYIOLICH
paavanuy ¥ KaJMHs) U KOPPUTHUPYIOLIMX CBOHCTB
JIUTIOCOM Ha OCHOBE (POCHOIIMITHIOB MOJIOKA.

AHanu3 pe3ynbTaToB XpoMaTorpadudecko-
r0 WCCIICIOBaHUS COJIEP)KaHUsI OUIMpPyOrHA U €ro
MPOU3BOAHBIX (OMIIMpYyOHMHA HEKOHBIOTMPOBAHHO-
ro, OunupyouHa cyibdara, TIFOKYPOHUJIOB OMIIH-
pyOuHa, ypoOuianHa M CTEPKOOWINHA) B IEIbHON
KpOBH, TEUYCHH, COJACP)KMMOM TOIIEH KHUIIKA W
(dexanusx Mpu JeHCTBUU HAa OPTaHU3M KHUBOTHBIX
9KOIMATOTeHHBIX (PaKTOPOB (MOHU3UPYIOIIEH paina-
[UU U KaJIMUS) CBHJIETEIbCTBYIOT O CYIIECTBEHHOM
HapyleHUH 00MEHa JKEMYHBIX TUTMEHTOB, YTO MO-
KET OBITh CIEACTBUEM CTPYKTYpPHO-(QYyHKIMOHATb-
HOM necTaOuiIn3aluy renarouuTos. Pekomengosa-
HO TPOBOJIUTH KOPPEKIHUIO JUIOCOMHOW (opMoit
ouonoruuecku aktuBHOM no6aBku (BAJ]) FLP-MD,
KOTOpas MpeAcTaBisieT co0oi cmech Qocoaumnu-
JIOB, BBIJICJICHHBIX U3 MOJIOKA, CMECh HEHACBHIIICH-
HBIX JKUPHBIX KUCJIOT (OJIEMHOBOM, INHOJIEBOM, JTH-
HOJICHOBOW) M aHTHMOKCHAAHTOB (a-TOKOodeposa u
petunona anetata). Kommonents! bA /[ mposaBisioT
penapaTuBHbII d3PPEKT JeHCTBUS IO OTHOIEHHIO K
HOBPEKAEHHBIM MEMOPAaHHBIM CTPYKTYPaM € OJTHO-
BPEMEHHBIM yIyUYIICHHEM jKeTueoOpasyromend u
JKEITYEBBIICTUTENbHON (YHKIUH meueHu, Oiaro-
Jlapsi 4UeMy CIOCOOCTBYIOT HOpMaJIM3al[iud OOMeHa
JKEMYHBIX MUIMEHTOB IIPU JEHCTBUM HA OPraHU3M
JKOIMATOTeHHBIX (DAKTOPOB.

KnmoueBpie cmoBa: gochoaunuasl mMo-
noka, BAJI FLP-MD, oOMeH ET4HBIX TUTMEHTOB,
TenaToUThl, HOHU3UPYIOMAs paaualus, XJIOPHU]
KaJMMSI.
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INDICATORS OF EXCHANGE OF BILE
PIGMENTS UNDER THE ACTION OF
ECOPATHOGENIC FACTORS ON THE
ORGANISM AND CORRECTION WITH
LIPOSOMES

D. O. Melnychuk*, V. A. Grishchenko',
S. P. Veselskiy?

National University of Life and Environmental
Sciences of Ukraine, Kyiv;
?Taras Shevchenko Kyiv National University;
e-mail: viktoriya 004@ukr.net

High levels of anthropogenic impact on the en-
vironment requires a detailed study of the features
of the influence of heavy metals and ionizing radia-
tion on living organisms, and provides for the de-
velopment and use of effective means of protecting
the body from its negative influence. The purpose
of the work was to study the characteristics of the
exchange of bile pigments of rats under the action of
ecopathogenic factors (ionizing radiation and cad-
mium) on the organism and the corrective properties
of liposomes on the basis of milk phospholipids.

An analysis of the chromatographic studies of
bilirubin and derivatives (nonconjugated bilirubin,
bilirubin sulfate, billirubin glucuronide, urobilin
and stercobilin) in the whole blood, liver, jejunum
contents and feces under the action on the animal
organism of ecopathogenic factors (ionizing radia-
tion and cadmium) indicate material violation of
the exchange bile pigments that may be due to the
destabilization of the structural and functional hot
hepatocytes. Correction of the liposomal form of
biologically active additive (BAA) FLP-MD is reco-
mmended; the latter is a mixture of phospholipids
1solated from milk, with a mixture of unsaturated
fatty acids (oleic, linoleic, linolenic) and antioxidants
(a-tocopherol and retinol acetate). The additive com-
ponents exhibit the reparative effect of the action in
respect of the damaged membrane structures with
simultaneous improving of cholepoietic and billia-
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tion liver function, and therefore contribute to the
normalization of exchange og bile pigments in terms
of action on the body ecopathogenic factors.

Key words: phospholipids milk, dietary
supplements FLP-MD, exchange of bile pigments,
hepatocyte, ionizing radiation and cadmium chlo-
ride.
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