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“Let food be thy medicine and medicine be thy
food”—the ancient adage proposed by Greek philoso-
pher Hippocrates of Kos thousands of years ago al-
ready acknowledged the importance of the beneficial
and health-promoting effects of food nutrients on the
body (Mafta et al., 2021). Recent epidemiological and
large-scale community studies have also reported that
unhealthy diets or eating habits may contribute heavily
to the burden of chronic, non-communicable diseases,
such as obesity, type 2 diabetes mellitus (T2DM),
hypertension, cardiovascular disease (CVD), cancer,
neurodegenerative diseases, arthritis, chronic kidney
disease (CKD), and chronic obstructive pulmonary
disease (COPD) (Jayedi et al., 2020; Gao et al., 2022).
Emerging evidence highlights that a diet rich in fruits
and vegetables can prevent various chronic diseases
(Chen et al., 2022). Food bioactive compounds includ-
ing vitamins, phytochemicals, and dietary fibers are
responsible for these nutraceutical benefits (Boeing
et al., 2012). Recently, phytochemicals such as poly-
phenols, phytosterols, and carotenoids have gained in-
creasing attention due to their potential health benefits
to alleviate chronic diseases (van Breda and de Kok,
2018). Understanding the role of phytochemicals in
health promotion and preventing chronic diseases can
inform dietary recommendations and the development
of functional foods. Therefore, it is crucial to investi-
gate the health benefits of phytochemicals derived from
commonly consumed foods for the prevention and
management of chronic diseases.

P< Wei CHEN, zjuchenwei@zju.edu.cn
Wei CHEN, https://orcid.org/0000-0002-2373-2437
Hongming SU, https://orcid.org/0000-0002-9847-1825

Received June 11, 2023; Revision accepted June 29, 2023;
Crosschecked June 29, 2023

© Zhejiang University Press 2023

Molecular nutrition is one of the most attractive
research topics in this field, as it investigates the
molecular mechanisms by which food nutrients and
bioactive compounds interact with the body at the
cellular and molecular levels (Zempleni and Daniel,
2003). This discipline focuses on understanding how
specific dietary components, such as vitamins, min-
erals, phytochemicals, and macronutrients, affect bio-
logical processes and influence gene expression,
metabolism, and overall health (Norheim et al., 2012).
Over the past few decades, numerous researchers
have found that the dietary intake of vegetables, fruits,
grains, and legumes rich in bioactive compounds such
as flavonoids, anthocyanins, and procyanidins can
help combat and prevent various chronic conditions
and diseases (Gao et al., 2022). However, the precise
and detailed molecular mechanisms of food bioactive
compounds against chronic diseases remain largely
unknown. Recently, molecular nutrition research has
been positioned at the center of the field of food and
nutritional science. By focusing on the molecular
mechanisms underlying the effects of phytochem-
icals, this special issue provides valuable data for re-
searchers, healthcare professionals and individuals
seeking evidence-based dietary guidance. In addition,
it helps to identify knowledge gaps and proposes future
directions for molecular nutrition research to further
investigate the health benefits of phytochemicals.

Our research group is committed to investigating
the health-promoting effects of food bioactive com-
pounds from various food resources. Our previous ef-
forts have deepened our understanding of the molecu-
lar mechanisms of food bioactive compounds beyond
their regular biological activities. For example, we de-
veloped a novel strategy for the isolation of anthocya-
nins from multiple berry fruits using a combination of
high-speed countercurrent chromatography (HSCCC)
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and high-performance liquid chromatography (HPLC)
techniques, and identified a novel a-glucosidase inhibi-
tor, pelargonidin-3-O-rutinoside (Xu et al., 2019). On
the one hand, we are devoted to investigating the de-
tailed molecular mechanisms of food bioactive com-
pounds, including pelargonidin-3-O-glucoside, procyan-
idin B2, andrographolide, and malvidin-3-O- glucoside,
in metabolic diseases such as non-alcoholic fatty liver
disease (NAFLD), obesity, and diabetes (Su et al., 2018,
2020a, 2020b; Xie et al., 2020; Xu et al., 2021). On
the other hand, we are interested in understanding the
molecular mechanisms of food toxicants, such as ethyl
carbamate and acrylamide-induced toxicity (Li et al.,
2019; Xu et al., 2022). The above studies have estab-
lished new foundations and methodologies for the
research of molecular nutrition and chronic diseases.
To further expand these research efforts, we dedicate
this special issue to the latest advances made by peer
researchers.

This issue contains original and previously un-
published works in the research fields of molecular
nutrition and chronic diseases. The topics include, but
are not limited to: (1) new methods for the identifica-
tion and characterization of food-derived functional
ingredients and their bioactivity screening and verifi-
cation; (2) the bioavailability, absorption, and metab-
olism of food-derived functional ingredients studied
using novel in vitro and in vivo models; (3) the nutri-
tional efficacy, responses, and molecular mechanisms
of food bioactive compounds on chronic diseases
through the regulation of gene expression and signal
transduction; (4) state-of-the-art multi-omics approaches
to elucidate the regulatory mechanism of food bioactive
compounds on chronic diseases.

Several studies incorporated into this special issue
shed new light on the impact of food bioactive com-
pounds on chronic diseases. Among these, Rahman
et al. (2023) performed a systematic and comprehen-
sive review of the potential neuroprotective effects of
tea tree oil extracted from Melaleuca alternifolia. The
authors highlight that tea tree oil has promising neuro-
protective properties due to its ability to inhibit neuro-
inflammation, regulate neuropeptides and growth fac-
tors, and modulate gene expression. They suggest that
further research is needed to fully understand the
mechanisms behind these effects and to determine the
optimal dosage and administration of tea tree oil for
neuroprotection.

Anthocyanins are a subgroup of flavonoids with
a diphenylpropane skeleton formed by two benzene
rings. More than 20 different anthocyanidins have
been described in total, with six of them being the
most frequently reported bioactive compounds: cyani-
din, delphinidin, pelargonidin, malvidin, peonidin,
and petunidin (Xie et al., 2018). Shen et al. (2023)
uncovered the effects and mechanisms of diacylated
anthocyanins from purple sweet potato (diacylated
AF-PSPs) on hyperglycemia and hyperuricemia in-
duced by a high-fructose/high-fat diet. The major find-
ings of their study are that diacylated AF-PSPs can ef-
fectively regulate glucose and uric acid metabolism,
improve renal function, and reduce inflammation in
mice with diet-induced hyperglycemia and hyperuri-
cemia. The researchers also identified several molecu-
lar pathways involved in these effects, including ade-
nosine 5'-monophosphate (AMP)-activated protein
kinase (AMPK) signaling, glucose transporter type 4
(GLUT4) expression, and peroxisome proliferator-
activated receptor o (PPAR) activation. Their results
suggest that diacylated AF-PSPs may be a promising
dietary supplement or functional food ingredient for
the prevention or treatment of metabolic disorders.

In addition to studying the health-promoting and
therapeutic effects of food bioactive compounds, we
cannot neglect the research on their bioavailability, ab-
sorption, or metabolism. Wang et al. (2023) investigated
the antioxidant activity of blueberry anthocyanins ex-
tracted from “Brightwell” rabbiteye blueberries in mice.
The results showed that the anthocyanin extracts have
significant antioxidant effects in various tissues, in-
cluding the plasma, eyeball, intestine, liver, and adi-
pose tissues; they increased total antioxidant capacity
and superoxide dismutase activity while decreasing
malondialdehyde levels. These data suggest that con-
suming blueberry anthocyanin extracts may have poten-
tial health benefits due to their antioxidant properties.

Previous research has indicated that oxidative
stress plays a pivotal role in various chronic diseases
(Forman and Zhang, 2021). Food bioactive compounds
with antioxidant capacity have been proposed as
potential therapeutic agents to counteract oxidative
stress associated with chronic diseases by regulating
redox signaling and function (Mafra et al., 2021). How-
ever, the underlying molecular mechanisms of food
bioactive compounds in regulating oxidative stress
are still elusive. In this special issue, Zhang et al.



(2023) report that scutellarin (SCU) has a hepatopro-
tective effect in acute alcoholic liver injury by regulat-
ing oxidative stress and inflammation pathways. Spe-
cifically, SCU inhibits oxidative stress by regulating
the nuclear factor erythroid 2-related factor 2 (Nrf2)/
heme oxygenase-1 (HO-1) pathway and controls in-
flammation by regulating the protein kinase B (AKT),
p38 mitogen-activated protein kinase (MAPK)/nuclear
factor-kB (NF-kB) pathways. Their results indicate
that SCU may have potential as a natural bioactive in-
gredient in herbal medicine for preventing or treating
alcohol-induced liver injury. Yu et al. (2023) suggest
that andrographolide can protect against atrial fibrilla-
tion by alleviating oxidative stress injury and promot-
ing impaired mitochondrial bioenergetics. It does so
by activating the translocation of Nrf2 to the nucleus
and upregulating HO-1 to promote mitochondrial bio-
energetics. Andrographolide also inhibits atrial myo-
cyte apoptosis and myolysis through regulating the
processes of mitochondrial fission and fusion, improv-
ing mitochondrial energy metabolism, and reducing the
incidence of atrial fibrillation.

Polysaccharides are polymeric carbohydrates com-
posed of long chains of monosaccharide units joined
by glycosidic linkages, and they are the most abun-
dant carbohydrates found in food. Increasing evidence
indicates that polysaccharides derived from food have
potential health benefits (Sun et al., 2021; Ma et al.,
2022), although the molecular mechanisms of food
polysaccharides are largely unknown. In the current
issue, Zhao et al. (2023) present that Astragalus poly-
saccharide can regulate certain gut microbiota associ-
ated with immune and inflammatory response, short-
chain fatty acid (SCFA) production, and endotoxin
levels in rats with syndrome of dampness stagnancy
due to spleen deficiency (DSSD). Additionally, Astrag-
alus polysaccharide modulates the gut microbiota-
mediated Toll-like receptor 4 (TLR4)/NF-kB pathway
and inflammatory cytokine levels to attenuate im-
mune disorders in rats with DSSD syndrome. These
findings suggest that Astragalus polysaccharide may
have potential applications in the treatment of human
immune disorders. Ethyl carbamate is an emerging
food toxicant that may contribute to the pathogene-
sis of chronic diseases (Gowd et al., 2018). Food bio-
active compounds have the potential to provide
protection against ethyl carbamate-induced toxicity
(Chen et al., 2016). Bao et al. (2023) claims that wax
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apple polysaccharide (WAP) has antioxidant pro-
perties and can protect human hepatocytes from oxida-
tive damage caused by ethyl carbamate. Their study
also characterizes the chemical properties of WAP,
such as its molecular weight, monosaccharide com-
position, linkages, functional groups, and internal chem-
ical bonds. The authors conclude that WAP has great
potential as a natural compound for preventing or treat-
ing liver diseases caused by ethyl carbamate-induced
oxidative stress.

In summary, this special issue presents a collec-
tion of studies that all explore the molecular nutrition
and health benefits of food bioactive compounds in
the context of chronic diseases. It is indisputable that
food bioactive compounds have great value in the pre-
vention or treatment of chronic diseases. The included
studies provide valuable insights into the potential
roles of these compounds in preventing and managing
chronic diseases and contribute to our understanding
of the molecular mechanisms by which food bioactive
compounds exert their beneficial effects.

Recently, the field of molecular nutrition has
attracted increasing interest, and with the emergence
and application of novel technologies such as multi-
omics and artificial intelligence (Al), we can expect
further advancements in our understanding of how
food bioactive compounds prevent chronic diseases at
the molecular level. In addition, this new knowledge
will pave the way for the development of practical
approaches that utilize food as medicine for the pre-
vention and treatment of chronic illnesses. We hope
that this special issue inspires further research and
promotes the development of functional foods, diet-
ary guidelines, as well as precision and personalized
nutrition strategies for the prevention and treatment
of chronic diseases.
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