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ng;@@’cwm annuum L. cv Senise:
from food to liposomes with high-value antioxidant potential
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INTRODUCTION

D 'gﬁ%rent factors increase the pmducﬁon of ﬁfee radicals in human Ioody al’cering the homeostasis [1]. The increase in ﬁ‘ee
radicals Vesulﬁng in the oxidative stress is involved in the eﬁology of several major human diseases such as diabetes,
cardiovascular diseases, cancer, and neuronal disorders. Specia(ized metabolites extracted ﬁfom p[an’t specles are able to
neutralize ﬁree radicals ’oy carrying out numerous bio logical activities [2].

Among all, Capsicum annuum L. cultivar Senise, belonging to the Solanaceae fami[y, also known as “red go/o/ (yf the Basilicata

reg[on”, IS a preclous source of heal’ch—pmmoﬁng compounds. It is a sweet pepper tradiﬁona”y sun-dried and eaten ﬁried

(“cruschi peppers’) or powdered and used as a spice in the Basilicata region in Italy (Fig.1).

Recent studies have invesﬁga’ted Lts health—pvomoﬁng activities and chemical composition (3, 4. As far as we are aware, this is

2O == the ﬁrs’c study of the biological actvity of C. annuum cv Senise incorpom‘ced in a vesicular carrier system. The purpose of this
oy study is the evaluation of the antioxidant actvity on Hesz cell line used as cell model as well as the Investigation of the

phy’cochemica[ pmﬁle Of C. annuum.

Furthermore, the molecular signa”ing pa’chways involved in the antioxidant actvity

Figure 1. Basilicata Region in Italy Of the extract are assessed [5].

METHODS

C. annumwas collected in Senise, Basilicata, ]’caly dwing the autumn of 2016. Sun-dried red peppers without seeds and petio le were extracted on maceration with absolute ethanol for 48 h.
Then, the dried extract was injec’ced in positive and negative mode on LC-ESI/ LTQQVIO itrap/MS for the quali—-quanﬁ’caﬁve determination analysis. The extract of C. annum was also
incorpovated In liposomes. For comparative purposes, empty liposomes were pvoduced foﬂowing the above pvocedwre, but without 'mcluding the extract. The extract and its l'qoosomal
formulation were evaluated for the antioxidant activity by i vitro cell free assay as Oxygen Radical Absorbance Capacity (ORAC), or measurement of cell viability by the MTT assay and
intracellular Reactive Oxygen Species (ROS) in HepGz cells. Quantitative RT-PCR was used to evaluate the expression of some genes involved in antioxidant defence [5].

RESULTS

From the phytochemical analys S of C. annum extract 24 compounds were iden‘ciﬁed based on the mass accuracy value, tandem mass experiments, literature data, and Veference standards
(Fig. 2).

The extract slowed ﬂuorescein degvadaﬁon on quenching the peroxy[ radicals in a dose—dependent manner with an ORAC value of 38.14 umol TE/100 g of dried extract (Fig. 3).

C. annuum extract had no cytotoxic eﬁfec’c on HepGz cells atheV 24 and 48 h of treatment (Fig. 4).

Instead the pre-treatment with the extract for 24 h reduced ROS levels dramaﬁca”y, restoring the basal level similar to that of cells treated with /V—ace‘cylcysteine (NAC), a known antioxidant
(Fig. 5).

Moreover, the extract did not ayﬁfec‘c the expression of genes athev 24 h, as compared to the control but it upregula’ced the expression of SOD-2 and GPx-1 aﬁev 48 h, as well as the nuclear fac’cor
erythroid 2-velated factor 2 (Nrf2) and ATP-binding cassette transporter G2 (ABCG2) (Fig. 6).

]n‘ceresﬁng[y, aﬁer extract incorporation, ROS levels were signiﬁcan’dy decreased even show'mg twice as potent activity in comparison with both the raw extract and NAC used as control (Fig. 5).
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CONCLUSIONS

For the ﬁrst time, this shw[y, has invesﬁga’ced the protective qffec’c of C. annuum L. cv Senise raw extract and its l'qoosomal formu[aﬂon against oxidative stress in cells.
Twen’cy—fow compounds have been 'Ldent'gﬁed on LC-MS and the results obtained demonstrated the best antioxidant actvity of the “red go/&/ "when introduced into l'qoosomes. Furthermore, it

has been demonstrated that several genes involved in the redox cell system are upregula‘ced dwr'mg treatment with the extract, with an evident impact on SOD- 2 and GPX-1 as well as lez
and ABCGa.

Overall, this study suggests that the incorporation in liposomes of a typical food of the Basilicata region could represent a new strategy in nutraceutical and pharmaceutical fields.
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