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*H mapovoo epyocia ypnuotoootnbnke amo to Epevvnuixo [lpoypouuo: «Oaing — Aliomoinon
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Ta puowd avtioledmtikd Eomepdivn ko Napwvyivn, péhn g okoyévelag Tov AaBovoEd®V,
yopnynonkov ce opvibio Kpe®TAPAYWOYNG UE OKOTO TNV SIEPEVVIOT TOV TOOVAOV EMMTOCEDV GE
TOPOYOYIKA KOl TOLOTIKG YOPUKTNPIOTIKA TOV TTNVAOV. XT0 TAAICLL ovTd peAeTOnKe kot M
EMOPOOT TNG YOPNYNONG EGTEPLOIVNG KOl VOPLVYIVIG OTNV EKPPOCT YOVISI®V OoYETILOUEVOV UE
TOV UETOPOAICUO TOV MOV GTOV Ao 1670 Kot 1o Nmap. [ o okond avtd emiéybnke M
HeAETN TV YoVIdimVv TG admovekTivig (adipogq), SNUOVTIKNG OPUOVIG TOV AITOAOVE 1GTOV TOL
amotelel pLOUOTIKO TOPAyovTo TOV UETAROAMGUOD TOV MIOp®V 0EEWV, TOV EVEPYOTOUUEVOL
VTOJ0YEN ¥ TOV TOAAATANCIOOTOV TOV VIEPOEVOCOUATOV (ppar-y), PETAYPUPIKOD TOPAYOVTO.
ov puOuiler MV d0POPOTOINCT TOV AMTOKLTIAP®V KOl EYXEL OTULOVTIKO POAO GTNV €vOmOOeoT
KOWAl0K0U AMovg ota opvifia kot TG cuvhdong Tov Mrapmdv 0EEMV (fasn) Tov GUUUETEXEL OTNV
de novo ohvBeon Tov Mmopdv o&fwv. H ékppaon Kot Tov Tplov avt®dv yovidiov £xet Bpedel oti
EMNPEACTNKE in Vitro N/KOL in Vivo amd TNV GTEPOIVN Kol TNV VOPIVYIvY] EVO 1 £KOPUOCT] TMV
ppar-y Ko fasn €xel Ppebel O6TL emmpedotnke o€ opvibio Kpeomapay®mYNG amd TNV OOTNTIKN
yoprynon tov ovtiogewmtikod Prrapivn E. Zmmv mopovoa peAén cvykpibnkov to emimeda
EKppaong TV adipoq, ppar-y Kou fasn 610 NTOP Kol 6TO ATDON 16Td peTald opvibimv mov
Elafav younid 1 vynia emineda (0,75g M 1,5g ava kg tpoeng) eomepidivng 1 vapvyiving pe
opvibia mov EAaPav pn eumiovticpévo ounpécto Kot pe opviBia mov EAafav ortnpécto
eumiovticpévo pe Putpivn E. H eomepdivn ko n vapwvyivn dev Bpébnke va exnpedlovv v
£KQPOOT] TOV TOPATAVEO YOVISi®V 6Tov Mmdon 1610. EmmAéov 1 eonepidivn dev emnpéace tnv
EKQPOOT TOV YOVISI®OV 0VTAV 6T0 HTop. AVTIOETOG 1 vapivyivn ernpéace TNV EKQPOoT TOV fasn
070 NYTop KOOMG 1 GYETIKN EKEPAcT 6T0 NTap opviBinv mov Aafav vaptvyivi NToV GTATIGTIKOG
ONUOVTIKA HEWWUEVT CLYKPITIKA pe opvibia mov EAafov pn eUmTAOVTIOUEVO Gunpécto. Y ynad
eminedo Ekepaong g fasn cuvdéovtal Pe VYNAL Tocootd evamdBeon Amovg emopéveg 1
napotnpndeico peiwon OV emMmESOV EKEPACNG TOV YOVISiov &melta amd TV KOTAVAA®MOT)
vapwvyiving evoéyetal vo amotelel Evav HOplokd Unyavioud HEGH TOL OmOioL M vapwvyivn
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emmpedlel Tov petafoMopd Tov Mmdv, TV evamofeon Amovg Kol KoT® ETEKTOCT TNV TOLOTNTO
oV opviBiov Kpéatog.

A€Ee1g Khe1d: AvTioEedmTik dpdom, opvibia kpeomapoymyns, GAABovoedr|, adimoveKTivn,
FASN, PPAR-y, petafoiiopdg Mmarv

Effect of natural antioxidants hesperidin and naringin on the expression of genes in the
adipose tissue and liver of broiler chickens*

Ariadne L. Hager-Theodorides, Nina Dragona, Ilias Arkoumanis, Christina Kappou, Panagiotis
Simitzis, Michael Goliomytis and Stelios Deligeorgis

Department of Animal Science and Aquaculture, Agricultural University of Athens, lera Odos
75, 118 55 Athens, Greece, tel +30 210 529453, e-mail a.hager@aua.gr

* This research project was implemented within the framework of the Project “Thalis — The
effects of antioxidant’s dietary supplementation on animal product quality”, MIS 380231,
Funding Body: Hellenic State and European Union.

The natural antioxidants hesperidin and naringin, members of the family of flavonoids, were
administered to broiler chickens to assess their possible effects on the birds’ performance in
productive characteristics and product quality parameters. In this context, the effect of the two
flavonoids on the expression of genes related to lipogenesis in liver and adipose tissue was
assessed. To this end the expression of three genes was chosen to be studied, adiponectin
(adipog), an important hormone of the adipose tissue that regulates fatty acid metabolism,
peroxisome proliferator-activated receptor y (ppar-y), a transcription factor regulating adipocyte
differentiation and playing an important role in fat deposition in broiler chicken and fatty acid
synthase (fasn) that is involved in the de novo synthesis of fatty acids. Expression of all three
genes has been found to be modulated in vitro and/or in vivo by hesperidin and naringin and the
expression of ppar-y and fasn were found to be modulated in broilers supplemented with vitamin
E. The expression of adipoq, ppar-y and fasn was quantified in liver and adipose tissue samples
and relative expression levels were compared between samples from broilers that received low or
high levels (0.75 or 1.5g per kg of feed) of either hesperidin or naringin with samples from
animals that received non-supplemented feed and animals that received feed supplemented with
vitamin E. Hesperidin and naringin did not affect the expression of the above mentioned genes in
adipose tissue. In addition hesperidin did not affect gene expression in the liver. On the contrary,
naringin affected the expression of fasn in the liver and animals that received naringin expressed
statistically significant lower level of fasn compared to those that received non-supplemented
feed. Increased levels of fasn expression is associated with increased fat deposition therefore the
observed reduction of fasm expression in the liver following dietary supplementation with
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naringin might be one of the molecular mechanisms of naringin affecting lipid metabolism, fat

deposition and consequently the quality of broiler meat.
Key words: Antioxidants, broilers, flavonoids, adiponectin, FASN, PPAR-y, lipid metabolism
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