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BIIJIMB BIOJIOI'TYHO AKTUBHUX PEYOBUH AMAPAHTY
HA CKJUIA JIITIAIB B OPT'AHI3MI IMEPEIIEJIIB

JlocnipkyBany piBeHb 3arajbHAX JIIMAIB Ta CHIBBIJIHOIICHHS 1X OKpeMHX KiaciB — docdoiiniais, MOHO-, Jli- Ta TpHa-
OUITIIIEPOITiB, BUIBHOTO Ta ecTepUu(iKOBAHOTO XOJIECTEPOIy, HeecTepr(iKOBaHIX KUPHUX KUCIOT Y MANUIYHKOBIH 3211031
nepeneiiB 6—8-TxHeBoro BiKy (mepion hopMyBaHHs SHIEKIAIKU) 3a il HITPATIB Ta 3roJI0BYBaHHS KOMOIKOpMY i3 J1o1a-
BaHHSAM HACIHHA aMapaHTy. BCTaHOBICHO, 110 3a TPUBAJIOTO HITPATHOI'O BILIUBY, HIOPIBHIHO 3 KOHTPOJBHOIO IPYIIO0 Y TKa-
HUHAX MIJILUTYHKOBOT 3aJ103H1 MepenestiB 3HWKYEThCs BMICT 3arajbHUX JinigiB y 6-tixuesomy Biui Ha 37,0 % (p<0,05) ta 8-
THKHEBOMY — Ha 22,7 % (p<0,05). [1py ubOMy CrOCTEPIraloThesi 3MiHHM y CIIBBIAHOLICHHI OKPEMHX KJI1aciB JiniaiB. 30kpema,
JIOCTOBIPHO 3HUIKYETHCSI BMICT HEECTEPHU(DIKOBAHMX KUPHHUX KUCIOT Y 6-TrkHeBol ntuui Ha 13,3 % (p<0,05) ta 8-TmxkHeBol
—Ha 12,4 % (p<0,05) nopisusHo 3 kKoHTpOJIEM. BukopucTants y ckiaai KOMOIKOPMY HACiHHS amapaHTy sl FOAiBII neperne-
B Ha (OHI HITPATHOrO HABAHTAKEHHS KOPUI'YE 3arajbHUi BMICT JIiMiAIB 10 PIBHS KOHTPOJILHOT rpynu. Biamiuaerbes mia-
BUINCHHS BMICTY 3araJlbHUX JITIIIB MMOPIBHIHO 3 2-10 Ipymoo y 6-TikHeBoMy Bitli B 2,0 pasu (p<0,05), y 8-1mxHeBOMY — B
2,2 pa3za (p<0,001) Ta mopiBHIHO i3 KOHTPOJIBHOIO TPYHOIO Y 8-TIKHEBOMY Billi — B 1,5 paza (p<0,05). Iopsn i3 UM 3HIDKY-
€TBCSI BMICT MOHO- 1 gianriinepoiiB Ha 15,3-20,9 % (p<0,05), a piBeHb TPHAIMIIIIIIIEPOIIB 3pOCTA€E TTOPIBHSIHO 13 KOHT-
poibHOIO Tpynoio Ha 45,5 % (P<0,05). 3rogoByBaHHs HACIHHS aMapaHTy IeperiesiaM MPU3BOANTH IO MLABHUIICHHS BMICTY
ecTepu(piKOBAHOrO XOJECTEPOJY Y MiULTYHKOBIN 3a51031 y 8-TxkneBomy Biui B 1,3 pasa (p<0,05) nopiBHAHO 3 APYro0 rpy-
[010, MOPIBHAHO 3 KOHTPOJIEM X BMICT NiAABUIILYEThCsI Y 6—8-TrkHeBoT nTuui Ha 20,9-36,7 % (p<0,05).

Kimouogi ciioBa: docdoninian, MOHOALMATIILEPOH, JALMATTILEPOIH, TPHALMITIILEPOH, BIIbHUN XONECTEPOJ, eC-
TEpU XoJiecTeposty, HeecTepu(PikoBaHi XKUPHI KUCAOTH, MALLTYHKOBA 3aJ103a, HITPATH, Nepernena, aMapaHT.
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IMocTanoBka npodaemMu. Bukopucrants 0i010TI4HO aKTUBHUX PEUOBMH JIJISL TOJIBIII CLIIECHKOTO-
CHOJApChKOI ITHIIL € HEOOX1THOI0 YMOBOIO MiABUIIICHHS IPOAYKTUBHOCTI NTaXiBHALTBA. 32 KOPAOHOM
LIMPOKO BUKOPUCTOBYIOTH HACIHHSA aMapaHTy, K€ MICTUTh KOMILIEKC O10JOTiYHO aKTUBHHUX PCUOBUH
pizHoi mpupou. Y Hariii KpaiHi 1iil KyJapTypl HE NPUUISIOTEH JIOCTATHROT YBAru, TOMY € aKTyaTbHUM
OIIIHUTH MOJIMBICThH BIUIMBY HACIHHSI aMapaHTy HAa CTAH META0OIIYHUX CHCTEM OpraHi3Mmy 3a HiTpart-
HOT'O HaBAHTAKCHHS.

AHaxiz octaHHix mociimkens i myomikaniii. [Ipobiema BuuBy crpec-(akTopiB Ha OpraHizm
JIIOJIMHYU Ta TBAPUH 37[ABHA MIPUBEPTAa YBary BUCHUX, ajic 0COOJIMBO BEJIMKE 3HAYUCHHS CTANIU MPH/Ii-
TATH 1l OCTaHHIM YacoM, 3aBAsuytoun ¢yHmaMeHTanbHUM mpatsM [. Cenpe (1936). XapakTepHOto
OCOOJIMBICTIO CTpeca PI3HOI eTIONOTIi € aKTUBI3allis MPOIIeCiB MePOKCHIHOIO0 OKUCHEHHS JMiMiiB, 110
MPU3BOJINTE IO 3MIH JIIIITHOTO CKIIaAy TKaHHH opranizmy. JIimijgaM HaJeKHUTh BOKIUBA POib y (op-
MyBaHHI MEXaHI3MIB alalTallii OpTaHi3My A0 YMOB 30BHIITHKOI'O cepenoBHUINa. JlOCTiIKeHHIO 0O0OMIHY
TMiIB Ta X OKpeMUX KJIACiB Y Pi3HMX OpraHax i TKaHWMHAX MTHI MPHIUIEThCS 3HAYHA yBara, OCKUTbKH
BOHH € TOJIOBHUM CHEPIreTHUYHUM MAaTEPiajioM Ta BXOJSATH JI0 CKJay KiaituHHuX MemOpaH [1, 2, 3]. Bax-
JIUBY POJIb Y MEXaHi3Max ajantailii BiJlirpae cUCTeMa aHTHOKCHIAHTHOTO 3aXUCTY OPraHi3my, OCKijib-
KM 1HTeHCH(IKallig MPOLeCiB BUTBHOPAIUKAIEHOTO OKMCHEHHS MPHU3BOIUTH A0 3MiH Y JIMIIHOMY Ta
OinkoBomy ckaaji TkauuH [4, 5, 6, 7]. Ilpu upomy Biji0yBalOThCs 3MiHM B GioyOriyHMX MeMOpaHax,
SIKi OB’ s3aHi 3 PI3KUM 30UIbIICHHSIM MPOHUKHOCTI IX JUIs MOJICKYJ Ta HOHIB, 3pOCTAHHSIM B’SI3KOCTI
JMAHOTO OilIapy 1 IMOSBOIO Ha IIOBEPXHI MEMOpaH HeTaTHBHO 3apsAIKCHUX XIMIYHUAX TPYII, IO CIIPH-
YHHIOE po3naan y GyHKUiIOHyBaHHI Oaratbox MeMOpaHHuX ¢gepmeHTis [8, 9, 10, 11].

Ha cyuacHomy eramni po3BUTKY MTaxiBHHUITBA 3aJUIIACTLCS aKTyalbHOKO MpodseMa MOUIyKy HO-
BUX Oi0JOTIYHO aKTUBHUX M0OABOK, 30KpeMa HETpaAUIliHHUX KOPMOBHX KYNIBTYp, sIKi O 3amobiramu
HeraTuBHIN Aii cTpec-pakTopiB. [lepceKTUBHOIO KOPMOBOKO KYJIBTYPOIO € aMapaHT, SIKUH MiCTHUTh
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KOMITJIEKC Oi0JIOTYHO aKTHBHHUX PEYOBHH Pi3HOI XiMiuHOT nipupoin. OKpemi 4aCTHHYU aMapaHTy Xapa-
KTCPHU3YIOThCS BHCOKOIO KOHILCHTPALIEI0 TAKUX OlOJOTIYHO aKTUBHHUX CIIONYK, SIK KAPOTHHOINH, BiTa-
minn E ta C [12, 13]. [lepepaxoBaHi peHOBUHY € BU3HAHUMHU MPUPOTHUME aHTUOKCUIAAHTAMH — BaK-
JINBUMH €JIeMEHTaMU 010JI0TTYHOI aHTHOKCHIAHTHOT cucTtemMu opradizmy. HasBHicTs tpx (iziosoriy-
HO aKTHBHHX PEYOBHMH B aMapaHTi JIO3BOJISE 3 JIOCTATHIM CTYIEHEM BipOT1IHOCTI MPOrHO3YBaTH OTr0
AHTUOKCUIAHTHI BIACTUBOCTI. HaciHHS amapaHTy MICTHTh PYTHH Ta BHCOKY KOHLCHTpamLito (HeHONb-
HUX CIOJIYK, SIKi 3J]aTHi J0 3BOPOTHHOTO OKUCHEHHS, TOOTO mepexoay 3 GeHONbHUX (GOPM y XiHOHHI.
3aBIsIKK 1LOMY TIPAKTHYHO BCi (DEHOJIBHI CIOJIYKH MArOTh BHPAKEHY aHTHOKCHJIAHTHY aKTHBHICTh. Y
HACIHHI amMapaHTy BHIJICHI Taki (EHOIBHI CIONYKH SK aMapaHTUH Ta i30aMapaHTUH, 3aBOSKUA SKAM
aMapaHT BUKOPHUCTOBYIOTh y TpaauLiiiHil appuKaHCbKiii MenuluHi. Pi3HI 4acTHHU aMapaHTy xXapak-
TEPU3YIOThCS 3HAYHMM BMICTOM IIIyTATIOHY, SKMH € OCHOBHMM KIITHHHHUM (OHJIOM MOOIILHUX
CYIb(riApuIbHUX TPYI, Pa3oM 3 IHIINMU BOJOPO3UYMHHUMH TIOJIOBUMH criomykaMu. [lis TionmoBHX
CHONYK MOAi0Ha 0 [ii TyTaTioOHY 1 3aBISKU HAABHOCTI B iX CTPYKTYpi cynb¢rigpuinbaux rpyn (—SH)
BUSIBJISIE CMIIbHI BIJTHOBIIIOBaJIbHI BiiacTUBOCTI [14]. BiosoriuHo akTHBHI PEYOBMHHM HACIHHS aMapaHTy
MPOSIBJISIIOTh BUCOKY TMEPOKCHIA3HY i KaTaja3Hy akTuBHICTh. OTiKe, amapaHT Ma€ TOTYXKHHH KOM-
TUIeKC pCIIOBI/IH—aHTI/IOKCI/I,I[aHTiB pi3Ho'1' npupoan. Omist 3 HACIHHS aMapaHTy MIicTUTh 8 % CKBaJcHY,
KW PEryjIroe JImiTHui 00MiH, 3M1HCHIOE MeMOpaHO-CTabIIi3yI0uy, IPOTH3ANAILHY, aHAIBIE3yIOUy
T, CTUMYJIIOE TPaHyJISAIII0 Ta eriTeinisarito TkanuH. CKBaJIEH CIIpUs€ HOpMai3allil mporecis TKa-
HUHHOTO IUXaHHS 1 € mKepenoM OKCUTeHy, MPOSBIISE aHTUKAaHICPOTeHHY, aHTUMIKpOOHY 1 QyHTrinu-
oHy mii [15, 16]. BukopuctaHHs KyIbTyp, SKi 30aTHI ITiIBUIIYBATH aKTUBHICTh CUCTEMH aHTHOKCHA-
HTHOTO 3aXHMCTy Ta BILIMBATH HA Pi3HI JIAHKHA OOMIHY PEYOBHUH, € AKTYaJbHUM 3aBJIAHHSIM.

Mera gocaimkeHHs. JIocTmiauTy BMICT 3arajIbHUX JIMIIB Ta CHiBBIAHOIICHHS iX OKPEMUX KIACIB
y HiAIUTYHKOBIH 3271031 TIepeneltiB 3a HITpaTHOTO HaBaHTaKEeHHS Ta KOPEKIll HACIHHAM aMapaHTy.

Marepiax i MeTomnka aocaiaxenHs. Peakiiio oprai3my Ha HiTpaTHE HABAHTAXKCHHSI Ta 3r0J10-
BYBaHHS HACIHHS aMapaHTy OIliHIOBAJIM 32 O10XIMIYHMMY MIOKa3HUKAMH Y TIIIUTYHKOBIH 341031, sika €
OJIHI€I0 3 HAMKPYIHIIIKX 327103 opraHizMy. IlopyiieHHs MeTa0omi3My B Hill i Di€I0 CTPecOBUX (ak-
TOPIB MIPU3BOIUTH 10 MOPYIICHHS (PYHKIIIOHYBaHHS OPTaHI3MYy B IIIJIOMY 1 SIK pe3yJIbTaT — 3HMKCHHS
MPOJIYKTHUBHUX MOXIJIUBOCTCH Opratizmy.

st nabopaTOpHUX IOCHIAIB BUKOPHCTOBYBAIM IepenelniB nopoan dapaoH, SKUX yTpUMYBall B
yMOBax BiBapiro BiTomepkiBChKOI0 HAallIOHAIBHOTO arpapHoro yHiBepcuteTy. [lepeneniB Oyno po3mi-
JICHO Ha TP rpynu 1o 60 roJiB y KOXKHIH, SKUM 3roJIOBYBAIM CTAHIAPTHUN KOMOIKOPM, JIOCTYII JI0
KopMy i Bojit OyB BiIbHUM. 1ITHIIS TIEPIIOT Tpyny CayryBajia KOHTPOJIEM, IITHIIl JPYTol IpyIu, 3 Me-
TOKO MOJICIIOBAHHS CTPECOBOTO CTaHY, 3 BOIOI BHUIIOIOBANW HITpaT HaTpito y mo3i 0,5 r/kr Big macu
tina. Iltumi Tperhol rpynm Ha QOHI HITPATHOTO HABAHTAXKCHHS 3r0/IOBYBAIM KOMOIKOPM i3 HACIHHAM
amapanty 3 po3paxyHky 10 % Big macu xomOikopmy. Jlekarmitariiro mpoBo MK 1111 ehipHUM HApPKO-
30M, Ta BiIOMpaIH MiANUTYHKOBY 3a703y NTHI O-TH)KHEBOTO BIKY (TOYaTOK mepiomy (GopMyBaHHS
SHUIIEKIaAKN). B ekcTpakTi miAIIIyHKOBOT 371031 TOCIHIHKYBAIH BMICT 3arajlbHUX JIITIIIB Ta iX OKpe-
MUX KIIACIB, SIKI BUPAXKaJIM y BiJICOTKOBOMY CIIIBBIIHOIICHHI BiJI 3araibHoI KibkocTi i [17]. Jlst
ineHTHIKAI] TimiAiB Ha XpoMaTorpadivHiii MIACTUHIN BUKOPHUCTOBYBAIHM CTAHIAPTHI MpemapaTe
oKpeMuX JimiaiB Gpipmu «Sigmax» (CIIA) [18].

OcHoBHi pe3yanTaTu aocaimxkenus. Ojepxani pe3yabTati cBiggars (tadbn. 1, 2), mo HiTpaTHe
HABAHTAKCHHS TIPU3BOJINUTH JIO 3HIDKCHHS BMICTY 3arajibHUX JIITJIB y TKAHWHAX MiIIUTYHKOBOI 3aJ10-
3u meperneniB. Tak, X KUIBKICTh Y 6-THKHEBOMY Billi 3HHXKYeThes Ha 37,0 % (p<0,05), a y 8-TrkHe-
BoMy — Ha 22,7 % (p<0,05) nopiBHSHO 3 KOHTPOJILHOO Ipyroto. Jliniu BUKOHYIOTh CTPYKTYPHI Ta
eHepreTHuHi QyHKIT Ta IX BMICT B opraHax i TKaHWHAX 3aJIC)KUTh BiJ| Jili HA OpPraHi3m pi3HUX CTPECO-
BUX (DAKTOPIB, B OCHOBI SIKUX € JICKUTh MEXaHI3M Iep OKCHUIHOTO OKMCHEHHH [19, 20].

3a TPHBAIOTO HITPATHOTO HABAHTAKCHHS, Yepe3 HEOAHAKOBI (PYHKITIOHATEHI MOMIIMBOCTI AHTHOKCH-
JIAHTHUX CUCTEM OPraHi3Mmy, HOPYIIYIOThCS 3aXMCHI MEXaHI3MHU, 1110 ITPU3BOJIUTH JI0 BUHUKHEHHS [ATOJIO-
rivaux mporecis [21, 22]. Ilpy 11boMy CIOCTEpIraloThCsL 3MiHU CIIBBIAHOMICHHS OKPEMHUX KIIaciB JMiIiB.
30KkpeMa, OCTOBIPHO 3HIKYEThCS BMICT HeectepudikoBannx skupHux kucior (HEXK) vy
6-tuakHeBoi vl Ha 13,3 % (p<0,05) Ta 8-TrxHeBoi — Ha 12,4 % (p<0,05) nOpiBHSHO 3 KOHTPOJIEM.

Pien» HEXKK y TkaHuHax Ta cupoBatili KPOBi OB’ si3aHUi 3 eHepro3abe3neueHiCTiO OpraHi3My nTulii
Ta XapakTepHU3ye aKTHBHICTh MPOIIECIB JiToi3y i MoOimizalil 1X i3 )KUPOBHX Ieno. 3HKCHHS Y TKAHUHAX
kinpkocti HEXKK cBimunTh mpo 1X iHTCHCMBHE BUKOPHCTAHHS B CHEPreTHYHUX Tporiecax [23, 24].
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Tabnuns 1 — BmicT 3arasbHuX JiniaiB Ta cniBBiIHOIIEHHS IX OKPEMHX KJACiB y NiANLIYHKOBI# 3271031 6-THKHEBHX
nepeneiiB (mo4aTox GopMyBaHHs SUEKIANKN) 32 HITPATHOI'0 HABAHTAMKEHHS (2) TA 3r010ByBaAHHS
KOMOiKopMy 3 HaciHHsiM amapaHTy (3) (M+m; n=5)

I'pyna nruui
IToxazunku
1 (KOHTPOJIb) 2 3
3arasibHi Jinigu, Mr/r; i3 Hux: 24.86+2.09 15.64+1,59* 31.67+3.247
Ddochoniniau, % 17,61+0,37 18,23+0,90 16,23+0,78
MoHo- i aianuariueposiu, % 12,01+0,38 12,28+0,52 9,71+0,33*A
BinbHuii xosnecrepos, % 16,51+0,61 16,31+0,97 15,25+40,53
HEXK , % 23,17+0.76 20,09+0,55* 18.44+0,39%*
Tpuauuiriaiueponu, % 13,25+1,08 14,48+1,44 19,28+1,45*
Ectepu xonecrepony, % 17,4240,67 18,57+0,88 21,0620,89*

MpumiTka: Tyt i Hagani pisHuus Biporiaxa o0 koHTposo: * — p<0,05; ** — p<0,01; pizuuus BiporigHa y nopiBHsHHI
3 MoKa3HUKamMK y Apyrii rpymni: A — p<0,05; ™ — p<0,01; " —p<0,001.

Tabnuus 2 — BMicT 3araTbHuX JIMAIB Ta cniBBiTHONIENHS X OKpEeMHUX KJIaciB y MiAILTYHKOBI 3271031 8-TH:KHEBUX
nepeneiB (popMyBaHHsI AWIEKJIAIKH) 32 HITPATHOr0 HaBaHTAaKeHHsI (2) Ta 3roI0BYBAHHA KOMOiKOpMY
3 HacinusiM amapanty (3) (M+m; n=5)

I'pyna nrumi
Hotasmic 1 (KOHTpOIIB) 2 3

3aranbHi i, MI/T; i3 HAX: 47,374,777 32,58+1,37* 60,52+1,08*ANN
Docdomimian, % 29,88+1,46 32,34+0,85 29,75+1,16
Mowo- i mianmiriinepoin, % 14,01+0,48 14,2840,52 10,82+40,23%A
Binbunii xonecrepon, % 14,63+1,01 15,81+0,90 10,610,997
HEXK , % 27,75+0,82 24,28+0,65%* 26,41+2,76
Tpuauunraineponu, % 12,96+1,05 12,984+0,57 14,62+0,73
Ecrepu xonecreposy, % 14,78+0,70 14,5640,62 18,5940,94*A

3romoByBaHHSI KOMOIKOPMY 3 HACIHHSIM aMapaHTy Ha (OHI HITPATHOTO HaBaHTaXCHHS BUKIIH-
Ka€ 3MIHU y 3aralbHOMY BMICTI JiMiiB Ta CHiBBIAHOIICHHI OKpeMUX IX KJIACIB Yy TKaAaHWMHAX ITiIII-
JYHKOBOI 3aJ1031 TIOPIBHSHO 3 KOHTPOJBHOIO i 2-10 rpynamu. Tak, y mTwili, sikiit mopsii i3 HiTpat-
HUM HaBaHTaKECHHSAM 3TOOBYBAH KOMOIKOPM i3 HACIHHSAM aMapaHTy, CIIOCTEPIraiy MiJBUIICHHS
BMICTY 3arajbHUX JIMij[iB TIOPIBHSHO 3 2-10 Irpymnoi0 y 6-tmwkHeBoMmy Biri B 2,0 pasu (p<0,05), y
8-TmkHeBOMY — B 2,2 pa3za (p<0,001) Ta mOpIiBHSHO 3 KOHTPOJIBHOIO TPYIIOI0 Y 8-TH)KHEBOMY Billi
B 1,5 paza (p<0,05). PazoM 3 THM, 3HHKYETbCS BMICT MOHO- 1 miamuiariinepoiiB Ha 15,3-20,9 %
(p<0,05), a TpHAIIHATIIIIEPOJIIB 3pOCTAE TIOPIBHSIHO 3 KOHTPOJIBHOIO Ha 45,5 % (p<0,05). 3rogosy-
BAaHHS HACIHHS aMapaHTy IepenesiaM MPHU3BOANUTD A0 ITIABUILCHHS BMICTY €CTEpiB XOIECTEpPOIy Y
8-TmxHeBoMy Bili B 1,3 paza (p<0,05) nopiBHIHO 3 JIpyroi0 IPYIOI0 Ta IOPIBHAHO 3 KOHTPOJIEM
iX BMICT MiABHUINYEThCA y MIANUTYHKOBIH 3amo3i 6—8-TuykHeBoi ntumi Ha 20,9-36,7 % (p<0,05).
BusiBieHi 3aKOHOMIPHOCTI CBIAYATH PO TalbMyBaHHS IPOLIECIB JINOI3y Ta HAKOMUYCHHS pe3ep-
BHHUX JIIIAIB Yy TKaHWHAX IIAIMIJIYHKOBOI 3a7103u. I[iBUINCHHS KIJBKOCTI €CTEPIB XOJIECTEPOIY
BKa3ye Ha aKTUBHE HOTO BUKOPHMCTaHHS B OPraHI3Mi NTHIN B pe3ysbTaTl 3MiHH NPOIECIB eCTEPH-
¢ikarii i rijpostizy XouecTepory Miji BILIMBOM 0iOJIOT1YHO aKTHBHUX PCUOBMH HACIHHS aMapaHrty,
30KpeMa CKBalieHy. MoOKHA TPHUIYCTUTH, 110 HAAXOASYH B OpraHi3M, CKBAJICH HACiHHS aMapaHTy
CIOYATKY TPHU3BOIUTH A0 MIABUINEHHS BMICTY XOJECTEpONY Yy MINUIYHKOBIHM 3a031, OCKIIBKH €
MOINCPESAHUKOM CHHTE3Y XOJecTeposy. BianoBijiHO 40 HiJABUIICHHS BMICTY XO0JIECTEPOJY aKTHBI-
3y€eThesl eH3UM auni-KoA-xonectepon-anuiaTpaHcdepasa, Ipu HbOMY BMICT €CTEPiB XOJIECTEPOITY
nounHae 3pocratd [25]. Bapro 3a3HauuTu, 10 CTEPOiJHE SAPO B €CTEPAX XOJCCTEPOIy Oijbii
CTiIHKE JI0O OKMCHECHHS i, MOXKJIMBO, 3a L€l NPUUMHU KIITHHI Kpaile 30epirati xoJiecTepos y BU-
Al ectepis [26, 27, 28].

3roIoByBaHHS [ITUIL HACIHHSA aMAPaHTY Y CKJaJli KOMOIKOPMY Ha TJIi HITPATHOrO HABAHTAXKCHHS
3a100irac 3HWKCHHIO BMICTY 3arajibHHUX JIMiAIB Ta CIPUsSE HAKOMMHYCHHIO Pe3epBHUX IIMiIIB y M-
IIUTYHKOBI# 3271031, 110 MOKHA TOSCHHUTH BMICTOM Y HACiHHI aMapaHTy MOJiHEHACHYCHUX KHUPHUX
KHCJIOT, SIKI MOpsiji 3 BiTaMiHAMU Ta MiKPOCJIEMEHTAMU PEryJIOIOTh JIiNiJIHUA OOMiH B opranizmi

nruwd [29, 30].
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BucHoBku. TakuM 4HOM, HITpaTHE HABAHTAKEHHS TIPU3BOJIUTH JI0 3HIKEHHSI 3araJibHOrO BMiCTYy
TMigiB y TKAaHWHAX MiJILUTYHKOBOI 3371031 6—8-TIDKHEBHUX TCPEMEINiB Ta 3HIKCHHS KLTBKOCTI HEECTe-
PUQIKOBAHUX XUPHUX KHUCIOT, IO CBITYHThH MPO IHTCHCHUBHE BUKOPHCTAHHS iX Y CHEPreTHYHHX TPO-
1ecax. 3roJIoByBaHHs KOMOIKOPMY 3 HACIHHSIM aMapaHTy MTHUIl Y 1epiox GopMyBaHHs! SHIIEKIIAIKH Ha
TII1 HITPATHOTO HABAHTAKEHHS CIIPHSIE TTIBHINEHHIO 3arajIbHOTO BMICTY JIITIIB JIO0 PiBHS KOHTPOJILHOT
rpynu. BcraHoBeHO 3MiHM CITIBBITHOIIECHHSI OKPEMHUX KIIACIB JMIAIB, 10 TPOSIBISIOTHCS 3HIKCHHAM
BMICT MOHO- 1 JAIWJITIIIIIEPOTiB Ta TIABUIIEHHSIM BMICTY ecTepiB xosiectepony. Hacinmst amapanty
3aBJISIKH CBOEMY YHIKQJILHOMY XiMIYHOMY CKJIaJly BIUIMBAE Ha MeTaboJi3M, TiABHIIYIOUN 3aXHCHI MO-
JKIIUBOCTI OpraHi3My NTHLI 33 CKCICPUMCEHTAIBHOTO CTPECOBOTO HaBaHTaKCHHS. MeXaHi3M BIUTUBY
HACIHHS aMapaHTy 3a Aii HITpaTiB 3yMOBJICHUI CKIIAIHUM KOMILICKCOM O10XiMiYHUX 3MiH, IO BixOy-
BAIOTKLCSI B OpraHi3Mi, 30KpemMa, y i ITYHKOBIH 31031 repereis.

[epcneKTHBOIO MOAATBIINX AOCHIIKCHb € NOCTIHKCHHS BIUTMBY O10JOTIYHO aKTHMBHUX PEUOBHH
HACIHHS aMapaHTy Ha BYTJICBOAHUH, OUTKOBHUI Ta CHEPreTHYHUN OOMIHU B OpraHax i TKAaHMHAX PI3HUX
BHIIB TITHLL.
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Buansinue 610J10ru4ecKy AKTHBHBIX BEIECTB AMAPAHTA HA COCTAB JIMIIMI0B B OPraHU3Me Iepeneion

[onomapenko H.B., Hexmucrpenko C.U., Hexmucrpenko O.C., Ioaumyk B.H., ITonmumyxk C.A.

HcenemoBain ypoBeHb OOIIUX JTHUIKIOB U COOTHOIICHUE MX OTJICIBHBIX KJIACCOB — GOCGHOIUITUIOB, MOHO-, M- U TPHa-
LWJITJIMIEPOSIOB, CBOOOIHOIO W 3CTEPUPHULIMPOBAHHOIO XOJIECTEPOIIA, HEICTEPUPHLIMPOBAHHBIX KUPHBIX KUCJIOT B MOJKE-
JIYZIOUHOM JKesie3e nepenesioB 6—8-HenenbHoro Bospacra (nepuoa GopMUpOBaHUs SIMLUEKIAAKHM) 33 JCHCTBUSI HUTPATOB M
CKapMJIMBaH s KOM6[/]KOpMa C )106aBJ'leHl/leM CCMsIH aMapaHTa. SICTaHOBHCHO, 4TO NPHA AJIUTCIIBHOM HUTPATHOM BJIMSAAHHWH,
CPaBHUTENIBHO € KOHTPOJBHON IPYI [0H, B TKaHSX MOKEIYJOUHOMN JKeye3bl MepPeresioB CHUKASTC COAEPKAHUE OOLMX
JUIUI0B B 6-HeenpHoM Bo3pacte Ha 37,0 % (p<0,05) u 8-nenenpaom — Ha 22,7 % (p<0,05). Ilpu 3ToM HaOIIOAAIOTCS U3-
MEHEHHS B COOTHOIINCHUN OTJICIBHBIX KJIACCOB JIMITUIOB. B 4aCTHOCTH, JI0CTOBEPHO CHIDKAECTCS COJIEpKaHNUE He3CTEPUDUITI-
POBaHHBIX KUPHBIX KHCIOT Yy 6-HeaenpHoi nTuits! Ha 13,3 % (p<0,05) n 8-mepenbhoii — Ha 12,4 % (p<0,05) cpaBHHUTEIBHO C
KOHTpoJeM. Vcronk30BaHne B cocTaBe KOMOMKOpMa CeMsH aMapaHTa Juls KOPMIICHHS IepereioB Ha (GoHe HUTPATHOH Ha-
IPY3KH KOPpPEKTUpYyeT 00liee COACPIKAHUE JIMTUIOB 10 YPOBHS KOHTPOJIbHOWM rpynmnbl. OTMEUAETCsl NOBBILICHUE COJAepHKa-
HUsl OOLIKX JIMIKMIOB CPABHUTENBHO ¢ 2-i rpynmnoi B 6-HeaensHom Bospacte B 2.0 pasa (p<0.05), B 8-HenenbHOM — B 2,2
pasa (p<0,001) u B cpaBHEHUU C KOHTPOJBLHON rpynnoi B 8-HeaesbHoM Bo3pacte — B 1,5 pasa (p<0,05). Psiaom ¢ 3TM cHU-
HaeTcs COJIEPIKAHUEe MOHO- U auanuaravueposios Ha 15,3-20,9 % (p<0,05), a ypoBeHb TpUALMITIKLEPOJIA OBBIIACTCS B
CpaBHEHHHU C KOHTPOIBHOH rpymmoit Ha 45,5 % (p<0,05). CkapMminBanue ceMsH aMapaHTa TeperieaM MPUBOIUT K MOBLIIIe-
HUIO YPOBHS 3CTCPUPUIMPOBAHHOTO XOJECTEPOiIa B [OKEIYIOIHOI Keliese B 8-HeeabHOM Bo3pacte B 1,3 pasa (p<0,05)
CPaBHUTEIBHO CO BTOPOH T'PYIIO U CPAaBHUTEIBHO ¢ KOHTPOJIEM MX COJICpKAaHUE MOBHINACTCS Y 6—8-HeAeIbHONW NTHIIBI Ha
20,9-36,7 % (p<0,05).

KimoueBbrie c1oBa: hochONUNuabl, MOHOAUITIHIEPOJIbI, THALMIITIHLEPOJIbI, TPUALUITIHLEPOJIbI, CBOOOIHbIN X0Jec-
TEPOJI, DCTEPhl XOJNECTEPOJIA, HEICTEPUPDUIIMPOBAHHBIC JKUPHBIE KHUCIIOTHI, MOHKENYA0UHAs JKeJie3a, HUTPAThI, Mepernesa,
amMapaur.

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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