ISSN 2310-9289 TexHooris BUpOOHHUIITBA 1 TTepepoOKH TIPOTYKITii TBApUHHUIITBA, 2’2018

BIOTEXHOJIOI'TA TA BIOIH’KEHEPIA

YK 636.6.086.7:612.015

IHOHOMAPEHKO H.B., HIEXMICTPEHKO C.I.,
HOEXMICTPEHKO O.C., TOJIIYK B.M., IIOJIIYK C.A.
binoyepxiscokuii Hayionanvruli azpapruil yHigepcumem
ponomarenkon @ukr.net

BIIJIMB BIOJIOT'TYHO AKTUBHUX PEHOBUH AMAPAHTY
HA CKUIAJ JIIILAIB B OPT"AHI3MI IIEPEIIEJIIB

JlocnikyBany piBeHb 3arajibHUX JIITIB Ta CIIBBIIHOIICHHS iX OKpeMHX KiaciB — ¢ocdomininis, MOHO-, Ii- Ta TpHa-
LIITIIIEPOIIiB, BUIBHOTO Ta ecTepr]iKOBAHOTO XOJIECTEPOILy, HeeCTepU(IKOBAHMX XUPHHUX KHCIOT Y MiJINITYHKOBIH 321031
nepernerniB 6—8-TmkHEBOro BiKy (mepiox ¢popMyBaHHS SHIEKIANKH) 3a il HITPATiB Ta 3roJOBYBaHHS KOMOIKOpMY i3 mona-
BaHHSIM HaCiHHS aMapaHTy. BcTaHOBIIEHO, IO 32 TPUBAJIOTO HITPATHOTO BIUIMBY, HOPIBHSHO 3 KOHTPOJIBHOIO IPYIOI0 Y TKa-
HHUHaX MiIIUTYHKOBOI 3aJI031 HIepemeiB 3HIKYEThCS BMICT 3arajibHUX JiHiaiB y 6-TmwkHeBoMy Biti Ha 37,0 % (p<0,05) Ta 8-
TIoKkHeBoMY — Ha 22,7 % (p<0,05). [Ipu 1poMy CIIOCTEpIraloThesi 3MiHH y CITIBBIAHOIICHHI OKPEMHX KJIaciB JimiiB. 30kpema,
JIOCTOBIPHO 3HM)KYETHCSI BMICT HeeCTepU(iKOBaHUX KUPHUX KUCIOT Y 6-TrkHeBol ntuwi Ha 13,3 % (p<0,05) ta 8-TmKHeBoi
—Ha 12,4 % (p<0,05) mopiBHsHO 3 KOHTpOJIeM. BukopucTaHHs y CKiIani KOMOIKOpMY HaCiHHS aMapaHTy AUt FOAIBII Iepere-
niB Ha (OHI HITPATHOTO HABAHTAXKCHHS KOPUTYE 3aralbHUil BMICT JIMIAIB 10 PiBHS KOHTPOJBHOI rpynu. BiaMivaersbes mia-
BUIICHHS BMICTY 3arajbHUX JIIIJIiB TIOPIBHSHO 3 2-10 TPYIO0 y 6-TrokHeBoMy Bimi B 2,0 pasu (p<0,05), y 8-TmxHeBOMy — B
2,2 paza (p<0,001) Ta mopiBHSIHO i3 KOHTPOJIBHOIO TPYIIOI0 y 8-TKHEBOMY Billi — B 1,5 paza (p<0,05). ITopsix i3 mum 3HIKY-
€TBCSI BMICT MOHO- 1 miammriinepoiniB Ha 15,3-20,9 % (p<0,05), a piBeHb TPHAIMITIIIIEPOIIB 3pOCTAE MOPIBHAHO i3 KOHT-
ponbsHOIO rpymoto Ha 45,5 % (P<0,05). 3ronoByBaHHS HACiHHS aMapaHTy IepereiaM MPU3BOAUTH O IiJBHINEHHS BMICTY
ecTepu(iKOBaHOTO XOJIECTEPOIy Y MiIUUTYHKOBIH 3a03i y 8-TikHeBoMy Billi B 1,3 pa3za (p<0,05) nopiBHSHO 3 ApYyroo rpy-
T00, MOPIBHIHO 3 KOHTPOJIEM 1X BMICT MiJBUIIY€EThCs Y 6—8-TrxHeBoi nruui Ha 20,9-36,7 % (p<0,05).
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IMocTanoBka mpo6JieMu. BukopuctanHs 010JIOTIYHO aKTUBHUX PEUOBHH VIS TOJIBII CLTHCHKOTO-
CTIOAAPCHKOI NTUI € HEOOX1THOIO YMOBOIO MiIBUIIEHHS MPOAYKTHUBHOCTI NTaXiBHUITBA. 32 KOPAOHOM
IIMPOKO BUKOPUCTOBYIOTH HACIHHSA aMapaHTy, sIKE€ MICTUTh KOMILIEKC 010JO0TiYHO aKTUBHHUX PEUOBHH
pizHOi mpupoan. Y HaIii KpaiHi i KyJasTypi HE MPUIAUIIIOTE JOCTATHBOI YBArd, TOMY € aKTyallbHAM
OIIHUTH MOJKJINBICTh BIUTMBY HACIHHS aMapaHTy Ha CTaH METa0OJIYHMX CHCTEM OpTraHi3My 3a HiTpat-
HOT'O HaBaHTaKEHHS.

AHaJi3 ocTaHHIX xociaimkens i myosaikauiii. [IpoOiiemMa BIUIMBY cTpec-(hakTOpIB HAa OpraHizm
JIIOAMHY Ta TBapUH 3]aBHA NIpUBEPTajla yBary BUEHHUX, ajie OCOOIMBO BEJIMKE 3HAYEHHS CTaJlU MIPHIi-
nsaTH 1 OcTaHHIM YacoM, 3aBIsguyioud ¢yHaaMeHTanbHUM mpatsM [. Cenbe (1936). XapakTepHoio
0cOOJIMBICTIO cTpeca pi3HOI eTIONOrii € aKTHBI3allisl MPOLECiB NEPOKCUAHOTO OKHCHEHHS JiMifiB, 110
MPU3BOIUTE 10 3MiH JIIMIIHOTO CKJIaAy TKaHWH opranizmy. JlimigaM Haje)KHTh BaKIUBa Pojb y (op-
MyBaHHI MEeXaHi3MiB aJanTamii opradisMy 0 yMOB 30BHILIIHBOTO cepeaoBuia. JlocmiaKeHHI0O 0OMiHy
JmiaiB Ta X OKpeMHX KJIaciB y pi3HMX OpraHax i TKaHWHAaX MTHLI NPUAUIAETHCS 3HAUYHA YBara, OCKUTbKH
BOHHM € TOJIOBHUM €HEPTETHYHIM MaTEpPiaioM Ta BXOIATH A0 CKIaTy KIITHHHUX MeMOpaH [1, 2, 3]. Bax-
JIUBY POJIb Y MEXaHi3Max ajarrallii BiJiirpae cucreMa aHTHOKCHIAHTHOTO 3aXUCTy OPTaHi3My, OCKiIhb-
KM iHTeHCU(IKaIlisl TPOLECiB BUIBHOPAINKAIEHOTO OKHCHEHHS MPHU3BOAMTEH A0 3MiH Yy JiMiIHOMY Ta
OinkoBOMY cKiani TkauwH [4, 5, 6, 7]. Ilpu boMy BimOyBaroThCA 3MiHM B O10JIOTIYHHX MeMOpaHax,
SIK1 TIOB’S13aH1 3 Pi3KUM 30UTBIIIEHHSAM IIPOHUKHOCTI iX JIJIST MOJIEKYJI Ta WOHIB, 3pOCTaHHSIM B’ SI3KOCTI
JinigHOrO Oimapy 1 MOSBOIO Ha TTOBEPXHI MEMOpaH HEraTHUBHO 3apsIKEHUX XIMIYHUX IPYII, IO CIIPH-
YHMHIOE po3Naan y GYHKLIOHYBaHHI Oaratbox MeMOpaHHux gepmeHtis [8, 9, 10, 11].

Ha cydacHoMy eTami po3BUTKY NTaxXiBHUIITBA 3aJIMIIA€THCS aKTyaJlbHOIO IIpoOjeMa MOUIyKY HO-
BUX Oi0JIOTIYHO aKTUBHHUX A00ABOK, 30KpeMa HETPaJuLiHHIX KOPMOBHX KYJBTYp, sIKi O 3amoOiranu
HEeTaTHBHIN 1ii cTpec-pakTopiB. [lepcrieKTHBHOIO KOPMOBOIO KYJIBTYPOIO € aMapaHT, SIKUil MiCTHTh
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KOMIUIEKC 010JI0T1YHO aKTUBHUX PEUOBHH Pi3HOT XiMidHOI mpupoau. OKpeMi JaCTHHU aMapaHTy xapa-
KTEPHU3YIOTbCS BHCOKOIO KOHIEHTPALI€I0 TaKUX 010JIOT1YHO aKTUBHUX CIIONYK, SIK KAPOTHHOIIH, BiTa-
Mminn E ta C [12, 13]. [lepepaxoBaHi pe4oBUHM € BU3HAHUMHU MPUPOAHUMH aHTUOKCUIAHTAMH — BaXK-
JIMBUMH €JIEMCHTaMHU O10JIOTTYHOI aHTHOKCUIAHTHOI CHCTEMH opraHizmy. HasiBHICTh nux (iziosoriu-
HO aKTHUBHUX PEUYOBHMH B aMapaHTI JO3BOJISE 3 JOCTATHIM CTYIICHEM BipOTiITHOCTI IMMPOTHO3YBATH HOTO
AHTUOKCHJAHTHI BIacTUBOCTI. HaciHHA amapaHTy MICTHTh PYTHH Ta BHCOKY KOHLIEHTpamito (eHONIb-
HUX CIIONYK, sIKi 34aTHI O 3BOPOTHHOT'O OKUCHEHHS, TOOTO Tepexony 3 (GeHOIBHUX (GOpM y XiHOHHI.
3aBAsIKH 1[bOMY IIPAKTHYHO BC1 ()EHOJIBHI CIIOJYKH MAalOTh BUPAKEHY aHTUOKCHIAHTHY aKTHBHICTh. Y
HaCiHHI aMapaHTy BHJiJIEH] Taki ()EHOJbHI CHOIYKHM SIK aMapaHTHH Ta 130aMapaHTHH, 3aBASKH SKUM
amMapaHT BUKOPHCTOBYIOTh y TpaAuLiiHIN appuKaHCchbKii MenuiuHi. Pi3Hi 4acTHHM aMapaHTy Xapak-
TEPU3YIOTHCSI 3HAYHUM BMICTOM TJIyTaTiOHYy, SKHH € OCHOBHHUM KJIITHHHUM (OHIOM MOOUTHHHX
CyTb(riApUIBHUX TPYIH, Pa3oM 3 IHIIMMH BOJOPO3YMHHUMH TiOJOBUMH crioidykamu. [lisi TionmoBHX
CHOJYK NoAiOHa 10 1ii TyTaTioHY i 3aBISKH HAasBHOCTI B iX CTpYyKTYpi cynb¢rinpunsaux rpyn (—SH)
BUSIBJISIE CHUTBHI BiJTHOBJIIOBAJIbHI BIIACTUBOCTI [14]. BiojoTiyHO aKTHBHI PEYOBUHU HACIHHS aMapaHTy
IPOSIBJIAIOTE BUCOKY NMEPOKCHIA3HY 1 KaTaja3Hy aKTHUBHICTb. OTke, amMapaHT Ma€ MOTYXHHUH KOM-
IUIEKC PEYOBUH-aHTHOKCHIIAHTIB Pi3HOI npuponu. Omis 3 HACIHHA aMapaHTy MICTHTh 8 % CKBaJeHY,
SIKAW PEeryiioe JMMigauil 0OMiH, 3aiHcHIOE MeMOpaHO-CTa01LII3yI0Ty, TPOTH3ANAIBHY, aHATLIC3yI0TY
Iii, CTUMYJIIOE€ TPaHyJIAIII0 Ta eImiTemiamifo TkaHuH. CKBaJIeH CIpHsIiE HOpMali3allii MpoIeciB TKa-
HUHHOTO IWXaHHS 1 € pkepenoM OKcHUreHy, MposBIsA€ aHTUKAHIIEPOT€HHY, aHTUMIKpOOHY i (pyHTiIM-
nuy aii [15, 16]. BukopucTtanHs KyabTyp, sKi 34aTHI HiIBUIIYBaTH aKTUBHICTH CUCTEMH aHTHOKCHIA-
HTHOTO 3aXHCTy Ta BIUIMBATH Ha Pi3Hi JIJAHKK OOMIHY PEUOBHH, € aKTYIHHUM 3aBIaHHIM.

Merta pocaimkeHHs. JOCHiTUTH BMICT 3araJIbHUX JIIIJiB Ta CITiBBiIHOIICHHS iX OKPEMHUX KJIaciB
y MiJIUTYHKOBIN 3271031 IEepeTeniB 3a HITPAaTHOTO HaBaHTa)KEHHsI Ta KOPEKLii HACIHHAM aMapaHTy.

Marepiaj i MeToguka aocaixkeHHsi. Peakiiro opraniaMy Ha HITpaTHE HaBaHTaXEHHS Ta 3T0J0-
BYBaHHS HACIHHS aMapaHTy OIlIHIOBAIH 3a O10XIMIYHUMH ITOKa3HUKAMH Y TTiIITUTYHKOBIH 3411031, sSKa €
OJHI€I0 3 HAWKPYMHIHUX 3aJ7103 opraizmy. [lopymenns MeTabomi3My B Hill MiA JI€I0 CTPECOBUX (ak-
TOpiB MPHU3BOAMTH 10 MOPYIIECHHS (YHKIIOHYBaHHS OpraHi3My B LIJIOMY 1 SIK pe3yJabTaT — 3HWKCHHS
HPOAYKTUBHUX MOXJINBOCTEH OpraHizmy.

st nabopaTOpHUX AOCIHiZIB BUKOPUCTOBYBAJIM MepeneniB nopoau dapaoH, sIKUX yTpUMYBalH B
yMOBax BiBapito binonepkiBCbKOro HalioHAIBHOTO arpapHOro yHiBepcutety. [lepemneni Oymno po3mi-
JIeHO Ha TpHu TpynH 1o 60 TomB y KOXHIM, SKUM 3TrOIOBYBAIH CTaHIAPTHUN KOMOIKOPM, TOCTYII J0
KopMy 1 Boau OyB BUTBHHM. LITHITI mepIoi rpymu ciiyryBaja KOHTPOJIEM, ITHIN APYTroi TPyIH, 3 Me-
TOIO MOJICJIIOBaHHS CTPECOBOT'O CTaHy, 3 BOJOIO BUIIOIOBAIM HITpaT HaTpiro y A03i 0,5 r/Kkr Big Macu
tina. ITumi TpeThoi rpynu Ha (JOHI HITPATHOTO HABAHTAKEHHS 3T0OJ0BYBaJIM KOMOIKOPM i3 HACIHHAM
amapanTy 3 po3paxyHky 10 % Big macu kombikopMy. JlekamiTariro TpoBOaMIH TIi ehipHIM HapKO-
30M, Ta BifOMpaiy MiALUTYHKOBY 3aJI03y NTHLI O-THXXHEBOTO BiKy (IIOYaTtok mepiogy (opmyBaHHS
SANEKTagKy). B eKcTpakTi miamTyHKOBOI 3371031 JOCHIHKYBaJIl BMICT 3aralbHUX JIMiAiB Ta iX OoKpe-
MHX KJIaCiB, SIKi BUPAKAIN Y BIICOTKOBOMY CITIBBiHOIIIEHHI BiJ 3araibHOI KUTBKOCTI JimimiB [17]. s
imenTudikamii mimigiB Ha XpoMaTorpadiuHiil MIACTHHII BHUKOPUCTOBYBAIM CTAaHAAPTHI MpemnapaTh
okpeMux JimigiB gipmu «Sigmax» (CIIA) [18].

OcHoBHI pe3yabTaTu gociairkeHHs. Onep)kani pe3yiabTaTH cBiTIaTh (Tadm. 1, 2), mo HiTpaTHE
HaBaHTAKCHHS TPU3BOANTD 10 3HIKCHHS BMICTY 3arajbHUX JIMIAIB Y TKAaHMHAX ITiANIITYHKOBOI 3aj10-
3u nepeneniB. Tak, IX KiNbKICTh Y 6-THKHEBOMY Billi 3HIXKYeTbes Ha 37,0 % (p<0,05), a y 8-TmxKHe-
BoMy — Ha 22,7 % (p<0,05) mopiBHAHO 3 KOHTPOJIBHOIO TpyIoro. JIimiau BUKOHYIOTh CTPYKTYpHI Ta
eHepreTHyHi QYHKINI Ta IX BMICT B OpraHax i TKaHMHAaX 3aJICKUTh BiJ il Ha OpraHi3M pi3HUX CTPECO-
BUX (h)aKTOPiB, B OCHOBI SIKUX € JISKUTh MEXaHI3M Mep OKCHUIHOT0 OKMCHEHH: [19, 20].

3a TPUBAIOTO HITPATHOTO HABAHTAXKCHHS, Yepe3 HEOMHAKOBI (PYHKITIOHATBEHI MOYIIMBOCTI aHTHOKCH-
JAHTHUX CHCTEM OpPIaHi3My, IOPYIIYIOThCS 3aXUCHI MEXaHI3MHU, 1110 IIPU3BOAUTH 0 BUHUKHEHHS IIaTOJIO-
riyaux npouecis [21, 22]. Ilpu npoMy criocTepiraloThCs 3MiHH CITIBBIHOIICHHS! OKPEMHX KJIACiB JIIMIIB.
30KpeMa, JOCTOBIPHO 3HWKYETbCA BMICT HeecrepudikoBaHux >kupHux kucinotr (HEXK) y
6-TrokHeBol itatli Ha 13,3 % (p<0,05) ta 8-tmxHeBO1 — Ha 12,4 % (p<0,05) MOPIBHAHO 3 KOHTPOJIEM.

PiBenr HEXKK y TkaHWHAX Ta CHpOBATII KPOBI ITOB’ SI3aHUH 3 €HEpro3a0e3edeHICTIO OpraHi3My ITHIT

kinbkocTi HEXKK cBimunTh mpo iX iHTeHCHBHE BUKOPUCTaHHS B EHEPreTHYHUX Mpoliecax [23, 24].
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Tabmuns 1 — BmicT 3aransHuX JIinmigiB Ta cniBBigHOIIEHHS iX OKpeMHUX KJIACiB y HiAIIYHKOBIH 3271031 6-TH:XKHEBHX
nepenetiB (Mo4aTok (P OpPMyBaHHS SHIEKIAAKN) 32 HITPATHOI0 HABAHTAKeHH: (2) Ta 3roI0BYBAHHS
KOMOikopMy 3 HaciHHsAM amapaHTy (3) (M+m; n=5)

I'pyna nruui
1T
ORAHIIH 1 (koHTpOIB) 2 3
3araybHi Jimiay, Mr/r; i3 HuX: 24,86%2,09 15,64+1,59* 31,67+3,247
Docdoninian, % 17,61+0,37 18,234+0,90 16,23+0,78
MoHo- i mianunrnineponu, % 12,01+0,38 12,28+0,52 9,7140,33*A
Binbhuii xonecrepoa, % 16,51+0,61 16,31+0,97 15,25+0,53
HEXK , % 23,17+0,76 20,0940,55%* 18,4440,39%*
Tpuatmnriiueponn, % 13,25+1,08 14,48+1,44 19,28+1,45%*
Ecrepu xonecrepoiny, % 17,42+0,67 18,57+0,88 21,06+0,89*

Ipumitka: TyT i Hagani pi3HULS BiporigHa moao Kourpoio: * — p<0,05; ** — p<0,01; pi3HuLs BiporiaHa y NOPiBHIHHI

3 NOKa3HUKaMM y Apyrii rpymi: A — p<0,05; M — p<0,01; M4 — p<0,001.

Tabnus 2 — BMiceT 3arajibHEX JiniaiB Ta cniBBiZHOIIEHHS IX OKpeMHEX KJjaciB y miAmIyHKoBiii 3a103i 8-Tn:kHeBUX
nepenetiB (popMyBaHHs AHLEKIAIKH) 32 HITPATHOTO HABAHTAKEHH (2) Ta 3rol0BYBaHHsS KOMOiKOpMY
3 HaciHHsAM amapaHTy (3) (M+m; n=5)

I'pyna nrumi
Hokastuicn 1 (xoHTpOJIB) 2 3

3araibHi Jimijau, Mr/r; i3 HuX: 47,374,717 32,58+1,37* 60,52+1,08 /A
Dochomimian, % 29,88+1,46 32,34+0,85 29,75+1,16
MoHo- i gianwiriinepoin, % 14,01+0,48 14,28+0,52 10,82+0,23*A
BinpHuit xonecrepon, % 14,63+1,01 15,81+0,90 10,610,991
HEXK , % 27,75+0,82 24,28+0,65* 26,41+2,76
Tpuanmnrinepoinu, % 12,96+1,05 12,98+0,57 14,62+0,73
Ectepu xonecrepoiy, % 14,78+0,70 14,56+0,62 18,59+0,94 %A

3ronoByBaHHS KOMOIKOpPMY 3 HaCiHHSIM amMapaHTy Ha (OHI HITPATHOI'O HABAHTAKCHHS BHKIIH-
Kae 3MiHM y 3aralbHOMY BMICTI JIMiJiB Ta CHiBBIAHOLICHHI OKPEMHX iX KJIaciB y TKAaHWHAX IifI-
JIYHKOBOI 3JI031 TIOPIBHSHO 3 KOHTPOJBHOIO 1 2-10 TpynaMu. Tak, y ITHII, SAKIH MOPST 13 HITpaT-
HUM HaBaHTa)XXCHHSM 3T0JIOBYBaJIM KOMOIKOPM i3 HACIHHSAM aMapaHTy, CIIOCTEPIiraiu i BUIICHHS
BMICTY 3arajbHHUX JIIIiIiB MMOPIBHIHO 3 2-10 TPyIow0 y 6-TmkHeBoMy Bimi B 2,0 pasu (p<0,05), y
8-TmwxHeBOMYy — B 2,2 pasa (p<0,001) Ta mopiBHSIHO 3 KOHTPOJBHOIO TPYIOI0 Y 8-THKHEBOMY Billi
B 1,5 paza (p<0,05). PazoM 3 TuM, 3HIKYETHCS BMICT MOHO- i JiamwiriinepoiiB Ha 15,3-20,9 %
(p<0,05), a TpHAITHATITIIIEPOITIB 3pOCTAE TTOPIBHSIHO 3 KOHTPOJIBHOIO Ha 45,5 % (p<0,05). 3romoBy-
BaHHS HACIHHS aMapaHTy IepenesiaM NPU3BOANUTD A0 MiABUILEHHS BMICTYy €CTEPiB XOJIECTEpoNy y
8-tmxkHeBoMy Bimi B 1,3 pasa (p<0,05) mopiBHSHO 3 APYTOI0 TPYIOIO Ta MOPIBHSAHO 3 KOHTPOJIEM
iX BMICT MiIBUIIYETHCS Y MANITYHKOBi# 3amo3i 6-8-tmwxueBol mruii Ha 20,9-36,7 % (p<0,05).
BusiBieHi 3aKOHOMIpHOCTI CBiq4aTh MPO rajlbMyBaHHs MPOLECIB JIMOJi3Yy Ta HAKOTIMYEHHS pe3ep-
BHHUX JIMiAIB y TKaHWHAX MIANLTYHKOBOI 3aimo3u. [liABHIEHHS KUIBKOCTI €CTEpiB XOJIECTEPOIY
BKa3ye Ha aKTHBHE HOTO BUKOPHCTAHHS B OPraHi3Mi NTHLI B PE3yNbTaTi 3MiHU MPOILECIB eCTepHU-
(dikarmii 1 TiApoIi3y X0JIECTEPOy i BIUITMBOM 010JOTIYHO aKTHBHUX PEYOBHH HACIHHS aMapaHTy,
30KpeMa CKBaJieHy. MoKHa IPHUIYCTUTH, 10 HAAXOASYH B OpraHi3M, CKBaJICH HACiHHS aMapaHTy
CIOYATKY MPU3BOJAUTH A0 MiABUILEHHS BMICTY XOJIECTEPOJNY y MIIUIYHKOBiH 3251031, OCKIJIbKH €
TTOTIEPETHUKOM CHHTE3Y XOJecTepoiy. BiamoBigHO 10 MiABHINEHHS BMICTY XOJECTEPOTy aKTHBIi-
3yeThes eH3uM anmui-KoA-xonecrepon-anuatrpancdepasa, Ipu HbOMY BMICT €CTEPIB X0JIECTEPOITY
moynHae 3poctatu [25]. Bapro 3a3HayuTH, MO CTEPOiAHE SAPO B €CTEpPax XOJECTEPOTy OLIBIIT
CTiliKe 70 OKHCHEHHS 1, MOXKJIMBO, 3a IIi€l MPUYMHU KJIITHHI Kpalie 30epiraTd XoJecTeposa y BH-
sl ectepis [26, 27, 28].

3romoByBaHHS MITHIN HACIHHS aMapaHTy y CKJIaai KoMOIKOpMY Ha TJi HITPAaTHOTO HABAHTAKCHHS
3armobira€ 3HWKEHHIO BMICTY 3arajbHUX JiMiAiB Ta CHpHUs€ HAKOMMUEHHIO PE3EPBHUX JIMiAIB y Mia-
LUTYHKOBIH 3aJ103i, 110 MOXHAa MOSICHUTH BMICTOM Y HAaciHHI aMapaHTy MOJiHEHACHUYCHUX >KUPHHX
KHCIIOT, SIKI IOPSII 3 BiTaMiHAMHU Ta MIKPOCJIIEMEHTAMU PETYNIOIOTh JIMiAHUE OOMIH B OpraHiami
nrumi [29, 30].
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BucHoBkHu. TakuM 4MHOM, HITpaTHE HAaBAHTAXECHHS MIPU3BOINTH JI0 3HIDKCHHS 3arajbHOTO BMICTY
JOigiB y TKaHWHAX MiAIUTYHKOBOI 321031 O—8-TH)KHEBHX IEPENeNliB Ta 3HIKEHHS KiTbKOCTI HeecTe-
pUQIKOBaHUX KUPHUX KHUCIOT, IO CBITYUTH PO iHTCHCUBHE BUKOPHUCTAHHS iX y CHEPreTHYHHUX HPO-
mecax. 3roJloByBaHHS KOMOIKOpMY 3 HACIHHSAM aMapaHTy NTHIN y repioa GopMyBaHHS SUIICKIIAIKA HA
TJI1 HITPATHOT'O HABAHTAXKEHHS CITPHSIE ITiIBUIIICHHIO 3arajIbHOTO BMICTY JIIITiTIiB /IO PiBHS KOHTPOJIBHOT
rpynu. BcraHoBNIeHO 3MiHM CITiBBIJHOIIEHHS! OKPEMHUX KJIACIB JIIMiAIB, 10 TPOSIBISIOTHCS 3HIKCHHSM
BMICT MOHO- 1 TIallWITIIIEPOJIiB Ta MiABUIICHHIM BMICTY ecTepiB xoyiectepoiy. HaciHHs amapaHTy
3aBASKH CBOEMY YHIKAJIbHOMY XIMIYHOMY CKJIaTy BIUITMBA€ HAa METaOOIII3M, ITiIBHUIIYIOYH 3aXHUCHI MO-
IJIMBOCTI OpPraHi3My NTHUI 3a €KCIIEPUMEHTAIBHOTO CTPECOBOTO HaBaHTa)KEHHs. MexaHi3M BIUIMBY
HACiHHS aMapaHTy 3a Aii HITpaTiB 3yMOBICHHUN CKJIAJIHUM KOMILIEKCOM O10XIMIiYHUX 3MiH, 11O BigOy-
BaIOTKLCS B OpraHi3Mi, 30KpeMa, y MM ANUTYHKOBIH 3aJ1031 IeperneiB.

[lepcnekTHBOIO MOAATBIINX AOCHIIKEHb € JOCHTIHKEHHs BIUIUBY O10JIOTIYHO aKTHBHUX PEUYOBHH
HACiHHS aMapaHTy Ha BYTJICBOAHUH, OUIKOBHUI Ta €eHEPreTHYHUI OOMIHM B OpraHax i TKAHHHAX Pi3HUX
BU/IIB IITHUIL.
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Biusinue 6M010rHYeCKN AKTHBHBIX BelIeCTB AMAPAHTA HA COCTAB JUIUI0B B OPraHU3Me MepernesioB

Honomapenxo H.B., Ilexmucrpenko C.HU., Hexmucrpenko O.C., Honumyxk B.H., Ilosumyxk C.A.

HccnenoBanu ypoBeHb OOIINX JTHIUIOB M COOTHOMIEHNE MX OTIEIBHBIX KJIACCOB — (hOCHONNINA0B, MOHO-, IH- U TpHaA-
LWITJIMLEPOJIOB, CBOOOJHOTO U 3CTEPHUPHULIPOBAHHOTO XOJIECTEPOIIa, HEACTEPHUUIIMPOBAHHBIX KUPHBIX KUCIOT B IOJKE-
JIYZIOYHOM JKelie3e mepernesnoB 6—8-HenenbHOro Bo3pacrta (mepuoa (GOpMHUPOBaHHS SIALIEKIAKKN) 33 ACHCTBUS HUTPATOB U
CKapMJIMBaHMS KOMOMKOpMA C J00aBI€HHEM CEMsSH amMapaHTa. Y CTaHOBIEHO, YTO NpPH JIMTEIbHOM HHUTPATHOM BIIUSIHUM,
CPaBHUTENBHO C KOHTPOJBHOM TPYI MOH, B TKaHAX MOJDKETYIOUHOH >Kelle3bl MepeneaoB CHMKACTCS COAepKaHue OOLIUX
JTUMAAOB B 6-HenenbHOM Bo3pacte Ha 37,0 % (p<0,05) u 8-HenenpHoM — Ha 22,7 % (p<0,05). [Ipu 3TOM HaOMIOAAIOTCS U3-
MEHCHUS B COOTHOIICHNH OT/EIbHBIX KJIACCOB JHIHUIOB. B 9acTHOCTH, TOCTOBEPHO CHIKACTCS CoJepKaHue HeacTepuduIy-
POBaHHBIX KHUPHBIX KUCIIOT Y 6-HenenbHoM nTuibl Ha 13,3 % (p<0,05) u 8-nenensHol — Ha 12,4 % (p<0,05) cpaBHUTENIHHO C
KoHTpoJeM. Mcnone3oBaHnue B cocTaBe KOMOMKOpPMa CeMsIH aMapaHTa Julsi KOPMIICHUS IIepereioB Ha ()oHe HUTPATHOI Ha-
IPY3KH KOPPEKTHPYET 00llee CoAepKaHHe JUMUA0B A0 YPOBHS KOHTPOJIBHOH rpymmel. OTMeYaeTcsl MOBBIMIEHUE COJepKa-
HUs OOLIMX JUNUAOB CPAaBHUTENBHO C 2-i rpynmoii B 6-HexenbHOM Bo3pacTe B 2,0 pasa (p<0,05), B 8-HenensHOM — B 2,2
pasza (p<0,001) u B cpaBHEeHHHM ¢ KOHTPOJIBHOU Ipynnoil B 8-HenenpsHOM Bo3pacte — B 1,5 paza (p<0,05). Psiom ¢ 3tum cHu-
KaeTcsl coliepKaHhue MOHO- M AHaIIriIuneponaos Ha 15,3-20,9 % (p<0,05), a ypoBeHb TpHALMIITIIULIEPOIIA TOBBIIIACTCS B
CPaBHEHUU C KOHTPOJIBbHOM rpynmoi Ha 45,5 % (p<0,05). CxapmiuBaHue ceMsSH aMapaHTa IepernenaM IPUBOJUT K MOBBIIIE-
HUIO YPOBHS 3CTEPU(UIMPOBAHHOTO XOJIECTEpOiIa B MOKEIYJOUHOH XKene3e B §-HenenpHoM Bo3pacte B 1,3 pasa (p<0,05)
CPaBHUTENHHO CO BTOPOH TPYNION M CPaBHUTEIHHO ¢ KOHTPOJIEM HX COJEpKaHHUe MOBBIIAETCS Y 6—8-HeqeIbHON NTHIE Ha
20,9-36,7 % (p<0,05).

KiroueBbie cioBa: hocdonmnmabl, MOHOAMITIINLIEPOIIB, JHALMIITIHLEPOIIBI, TPHALMITIIHLEPOIIbI, CBOOOIHBII X0Jec-
TEpOJI, 3CTEPHI XOJECTEPOIIa, HEICTEPUPUIMPOBAHHBIE KUPHBIE KHCIOTHI, MOJDKENYIOUHAs JKele3a, HUTPATHI, Mepernena,
aMapaHT.

Influence biologically of active substances to amaranth on composition of lipids in organism of quails

Ponomarenko N., Tsekhmistrenko S., Tsekhmistrenko O., Polishchuk V., Polishchuk S.

There were investigated the level of common lipids and the ratio of their individual classes — phospholipids,
monoacylglycerols, diacylglycerols and triacylglycerols, free and esterified cholesterol, unesterified fatty acids in the 6-8
weeks old quails pancreas (the period of laying eggs formation) under condition of nitrates influence and feeding of mixed
fodder with the addition of amaranth seeds.

The body's response to nitrate loading and the feeding of amaranth seeds was evaluated according to biochemical
parameters in the pancreas, one of the largest glands in the body. For laboratory experiments there were used quails by
Pharaon breed. Quails were divided into three groups of 60 heads in each, fed the standard feed, access to feed and water was
free. The birds of the first group served as control, the birds of the second group, in order to model the stress state, water was
dispensed with sodium nitrate at a dose of 0.5 g / kg of body weight. Birds of the third group were fed a mixed fodder with
seeds of amaranth at the rate of 10 % of the mass of mixed fodder on the background of nitrate loading. Decapitation was
performed under etheric anesthesia and the pancreas was taken from a 6-week-old birds (the beginning of the laying eggs
period). In the extract of the pancreas, the content of total lipids and their individual classes were were srudied and expressed
as a percentage of the total number of lipids. For identification of lipids on a chromatographic plate, the standard preparations
of individual lipids from Sigma (USA) were used.

The obtained results indicate that nitrate loading leads to a decrease in the common lipids content in the quail pancreas
tissues. Thus, their number in the 6-week-old age is reduced by 37.0 % (p<0.05), and in the 8-week-old period — by 22.7 %
(p<0.05) compared with the control group. Lipids perform structural and energy functions, as well as determine the important
role for the adaptation of the organism to stress factors. Due to the long nitrate influence and due to the unequal functionality
of the antioxidant systems of the body, protective mechanisms are violated, which leads to the occurrence of pathological
processes. At the same time there are certain changes in the ratio of individual classes of lipids. In particular, the content of
unesterified fatty acids (UFA) in 6-week-old poultry decreases by 13.3 % (p<0.05) and 8-week —12.4 % (p<0.05) compared
to control. The level of UFA in tissues and serum is related to the energy supply of the bird organism and characterizes the
activity of lipolysis processes and their mobilization from fat depots. The decrease in the tissues of the number of UFA indi-
cates their intensive use in energy processes.

Feeding of mixed fodder with seeds of amaranth against the background of nitrate influence causes changes in the
total content of lipids and the ratio of their individual classes in pancreatic tissue compared with control and 2nd group.
Thus the poultry, which was fed with mixed amaranth seeds alongside with nitrate influence, had increasing of total lipids
content in comparison with the 2nd group in the 6-week old age in 2,0 times (p<0,05), in the 8-week-old — in 2,2 times
(p<0,001) and in comparison with the control group at 8-year-old in 1,5 times (p<0,05). At the same time, the content of
mono- and diacylglycerols is reduced by 15.3-20.9 % (p<0.05), while triacylglycerols increases by 45.5 % relative to the
control (p<0.05). Feeding amaranth seeds to quail results in an increase in the content of esters of cholesterol in the 8-
week-old age by 1.3 times (p<0.05) compared to the second group and, as compared with control, their content increases
in the pancreas of 6-8 weeks old birds by 20,9-36.7 % (p<0.05). These patterns indicate that inhibition of lipolysis and
accumulation of reserve lipids in pancreatic tissue is inhibited. The increase in the number of cholesterol esters indicates
their active use in the bird organism as a result of changes in the processes of esterification and hydrolysis of cholesterol
under the influence of biologically active substances of the seeds of amaranth, in particular squalene. It can be assumed
that when entering the body, amaranth seed squalene initially leads to an increase in the content of cholesterol in the pan-
creas, since it is a precursor to the synthesis of cholesterol. Accordingly, the increase of cholesterol content activates the
enzyme acyl-CoA-cholesterol-acyltransferase, while the content of cholesterol esters begins to increase. It is worth noting
that the steroid core in cholesterol esters is more resistant to oxidation and, possibly, for this reason, the cell is better
stored cholesterol in the form of esters. Amaranth bird feeding on the background of nitrate loading prevents the decrease
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of the total lipids content and contributes to the accumulation of reserve lipids in the pancreas. It can be explained by the
content of amaranth polyunsaturated fatty acids, which, along with vitamins and trace elements, regulate lipid metabolism
in the bird organism.

Thus, nitrate influence leads to a decrease in the total content of lipids in pancreatic tissue of 6—-8 weeks-old quails and a
decrease in the amount of unesterified fatty acids, which indicates the intensive their using in energy processes. Feeding of
poultry with mixed fodder with amaranth seeds during the period of laying eggs formation perion on the background of
nitrate influence contributes to increase of total lipids content to the level of control group. Along with this, changes in the
ratio of individual classes of lipids have been established, which are manifested by a decrease in the content of mono- and
diacylglycerols and an increase in the content of cholesterol esters.

Key words: phospholipids, monoacylglycerols, diacylglycerols, triacylglycerols, free cholesterol, cholesterol esters,
unesterified fatty acids, pancreas, nitrates, quails, amaranth.
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