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Abstract: In addition to their own antioxidants, human cells feed on external antioxidants, such as
the phenolic compounds of fruits and vegetables, which work together to keep oxidative stress in
check. Sechium edule, an edible species of chayote, has phenolic compounds with antioxidant activity
and antineoplastic activity. A Sechium hybrid shows one thousand times greater antineoplastic
activity than edible species, but its antioxidant and anti-inflammatory activities and the content
of phenolic compounds are unknown. The aim of this study was to determine the antioxidant
and anti-inflammatory capacity of the extract of fruits of the Sechium hybrid in vitro and in vivo.
Phytochemical analysis using HPLC showed that the extract of the Sechium hybrid has at least
16 phenolic compounds; galangin, naringenin, phloretin and chlorogenic acid are the most abundant.
In an in vitro assay, this extract inhibited 2,2-diphenyl-L-picrylhydrazyl (DPPH) activity and
protected the dimyristoylphosphatidylethanolamine (DMPE) phospholipid model cell membrane from
oxidation mediated by hypochlorous acid (HClO). In vivo, it was identified that the most abundant
metabolites in the extract enter the bloodstream of the treated mice. On the other hand, the extract
reduces the levels of tumor necrosis factor alpha (TNFα), interferon gamma (IFNγ), and interleukin-6
(IL-6) but increases interleukin-10 (IL-10) and glutathione peroxidase levels. Our findings indicate
that intake of the fruits of the Sechium hybrid leads to antioxidant and anti-inflammatory effects in a
mouse model. Therefore, these results support the possibility of exploring the clinical effect of this
hybrid in humans.
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1. Introduction

The biological activity of the cell implies an exquisite control of cellular metabolism, including
the respiratory chain, in which oxidizing molecules are inevitably generated, a process during which
an oxygen molecule loses an electron and a superoxide anion is generated; under normal conditions,
the latter is rapidly converted into hydrogen peroxide by the enzyme superoxide dismutase and then
converted into water by catalase and glutathione peroxidase, thus avoiding free radical generation and
oxidative stress damage and ensuring the viability and cellular functionality of any tissue [1]. Excessive
production of prooxidants and a shortage of antioxidants leads to oxidative stress that compromises
cell viability and body health [2].

The inability of the antioxidant system to compensate for the excess of prooxidant agents leads
to destabilization and dysfunctionality of the cells and therefore of the tissue of which they are
constituents due to the exacerbation of prooxidant and proinflammatory activity, which can promote
the development of chronic noncommunicable diseases (NCDs), such as type 2 diabetes mellitus,
stroke, heart attack, cancer or chronic liver diseases [1]. These diseases have a strong impact on
public health since they constitute the top five causes of death in the world despite the availability
of conventional (allopathic) therapies to treat each of these diseases [3]. Human cells, in addition to
their own antioxidants, are nourished by external antioxidants, particularly the phytochemicals of
fruits and vegetables, such as phenolic compounds including flavonoids, phenolic acids, anthocyanins,
and flavonones, among others, which work together with endogenous antioxidants to prevent oxidative
stress [4].

Sechium edule (Jacq.) Sw. is an edible plant species of Mesoamerican origin whose fruit extract
contains nonphenolic alkaloids, saponins, sterols, triterpenoids, flavonoids, and phenolic acids [5],
as well as glycosylated flavonoids [6], with antihypertensive [7], antimicrobial [8], antioxidant [9],
antitumor [10], nephroprotective [11], anti-inflammatory and hepatoprotective properties [12].

Recently, it has been shown that the extract of the edible Sechium edule var. nigrum spinosum inhibits
tumor cell line proliferation without damaging normal cells [5] and has antioxidant properties [13] that
involve several phenolic compounds, including naringenin [5], a recognized antioxidant agent [14].
On the other hand, the Mexican Interdisciplinary Research Group on Sechium edule (GISeM in Spanish)
developed a Sechium hybrid that was generated from the Sechium edule varietal group wild type II
chayote, resulting in the Sechium H387 07 hybrid. This hybrid was registered in the Mexican National
Catalog of Plant Varieties (CNVV in Spanish), which is managed by the Mexican National Seed
Inspection and Certification Service (SNICS in Spanish) [15]. The extract of the fruit of Sechium H387 07
was identified as being one thousand times more active in inhibiting tumor cells than that of its edible
relative Sechium edule var. nigrum spinosum, with none of the varieties damaging normal cells [16].
The relationship of the antineoplastic, antioxidant and anti-inflammatory activity of some natural
compounds is known [17]; thus, the extract of the fruit of Sechium H387 07 has antineoplastic activity,
but it is unknown whether it possesses antioxidant and anti-inflammatory activities and phenolic
compound contents. Therefore, the objective of this study was to analyze the content of phenolic
compounds and the antioxidant and anti-inflammatory activity of the extract of fruits of the Sechium
H387 07 hybrid.

2. Results and Discussion

2.1. Phytochemical Analysis of the Extract of Fruits of the Hybrid of Sechium H387 07

The total phenolic compound content of the extract of fruits of the Sechium H387 07 hybrid was
36.18 mg of gallic acid equivalents (GAE) per gram of extract. This represents 3.618% of the total
phenolic compounds present in the extract.

Once the presence of phenolic compounds in the extract was identified, the presence of flavonoids
was analyzed by HPLC. Of the eight flavonoid compounds used as standards, the presence of
rutin, phlorizin, myricetin, quercetin, naringenin, phloretin, galangin and apigenin was detected


	Introduction 
	Results and Discussion 
	Phytochemical Analysis of the Extract of Fruits of the Hybrid of Sechium H387 07 
	In Vitro Antioxidant Activity of Sechium H387 07 Fruit Extract 
	Protection of Model Membrane Structure by Sechium H387 07 Hybrid Extract 
	Phenolic Compounds from Sechium H387 07 Fruit Extract that Enter the Bloodstream 
	Reduction in Inflammatory Cytokines in Healthy Mice Treated with Sechium H387 07 Fruit Extract 
	Sechium H387 07 Hybrid Extract Reduces Oxidative Stress Damage in Mice 

	Materials and Methods 
	Material and Chemicals 
	Extraction 
	Identification of the Total Phenolic Content (TPC) 
	Identification of Compounds by High-Performance Liquid Chromatography (HPLC) 
	In Vitro Antioxidant Activity 
	In Vivo Antioxidant Activity 
	Statistical Analysis 

	Conclusions 
	References

