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Aging, a natural physiological process, is characterized by a progressive loss of physiological integrity. Loss of cellular homeostasis
in the aging process results from different sources, including changes in genes, cell imbalance, and dysregulation of the host-
defense systems. Innate immunity dysfunctions during aging are connected with several human pathologies, including metabolic
disorders and cardiovascular diseases. Recent studies have clearly indicated that the decline in autophagic capacity that accompanies
aging results in the accumulation of dysfunctional mitochondria, reactive oxygen species (ROS) production, and further process
dysfunction of the NACHT, LRR, and PYD domains-containing protein 3 (NLRP3) inflammasome activation in the macrophages,
which produce the proinflammatory cytokines. These factors impair cellular housekeeping and expose cells to higher risk in
many age-related diseases, such as atherosclerosis and type 2 diabetes. In this review, we investigated the relationship between
dysregulation of the inflammasome activation and perturbed autophagy with aging as well as the possible molecular mechanisms.
We also summarized the natural compounds from food intake, which have potential to reduce the inflammasome activation and
enhance autophagy and can further improve the age-related diseases discussed in this paper.

1. Introduction

Aging is a natural physiological process that affects a person
with a progressive loss of physiological integrity over the
passage of time. According to theWorld Health Organization
(WHO), the proportion of theworld’s population over the age
of 60will rise to 22%by 2050 [1]. However, although everyone
grows older as time passes, the degree of change of physiolog-
ical function in different individuals may differ. Aging factors
may have a variety of different sources, including changes in
genes, cell imbalance, and organ senescence. Table 1 summa-
rizes the cellular and molecular mechanisms related to the
change process of aging. Several of the pathologies associated
with aging, such as atherosclerosis and inflammation, involve

uncontrolled cellular overgrowth or hyperactivity [2]. The
immune system declines in reliability and efficiency with
age, resulting in higher risk in the elderly for compromised
pathology as a consequence of chronic inflammation such
as atherosclerosis, Alzheimer’s disease, and an increased
susceptibility to infectious disease. Given the complexity of
the issue, we attempted to elucidate and categorize the cel-
lular and molecular mechanisms between the inflammasome
activation and autophagy that occur with aging. In addition,
several studies have indicated that food intake can reduce
inflammation activation or increase autophagy to achieve
health and longevity. We also discussed the usefulness of
natural foods for promoting anti-inflammasome activity.
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Table 1: The impact of aging on lifespans.

The molecular hallmarks of age Age-related changes Reference
Genomic instability

Nuclear DNA Chromosomal aneuploidies and copy number variations [71–73]

Mitochondrial DNA Replication errors cause polyclonal expansion of mtDNA
mutations [74]

Telomere exhaustion Shortened telomeres exhibit decreased lifespans [75, 76]
Epigenetic alterations

Histone modifications Deficiency in SIRT6 exhibits accelerated aging [77]
DNA methylation Polycomb target genes become hypermethylated with age [78]
Chromatin remodeling HP1𝛼 effects longevity in flies [79]
Transcriptional alterations Micro-RNA mir-71 is required for the lifespan extension [80]

Loss of proteostasis

Chaperone-mediated protein folding and stability
HSPs decline on longevity
Accumulation and aggregation of abnormal proteins occur in aged
organism

[81, 82]

Delay or dysfunction of autophagy mTOR signaling in the regulation of mammalian lifespan [83]

The ubiquitin-proteasome system Enhancement of proteasome activity extends replicative lifespan in
yeast [84]

Deregulated nutrient sensing
The insulin- and IGF-1-signaling pathway Levels decline and dysfunction of GH/IGF-1 signaling pathway [39, 85]
mTOR and AMPK Inhibition of mTOR/DR pathway extends lifespan [86, 87]

Mitochondrial dysfunction
ROS Amphibious effects of ROS on aging [88–91]
Mitochondrial Integrity and Biogenesis Reduced efficiency of telomerase activation with aging [92]

Cellular senescence
The INK4a/ARF Locus Ink4a/ARF expression increases aging [93, 94]

Stem cell attrition
Hematopoiesis declines with age resulting in a diminished
production of adaptive immune cells
Reduced in cell-cycle activity of hematopoietic stem cells (HSCs)
on aged mice

[7, 95]

Inflammation Activation of the NLRP3 inflammasome leading to increased
production of IL-1𝛽, TNF, and interferons [36, 96]

SIRT6: sirtuin-6; HP1𝛼: heterochromatin protein 1𝛼; HSPs: heat shock proteins; mTOR: mammalian target of rapamycin; IGF-1: insulin/insulin growth factor
1; DR: dietary restriction; ROS: reactive oxygen species; AMPK: AMP-activated protein kinase; HSCs: hematopoietic stem cells; NLRP3: nucleotide-binding
domain, leucine rich family (NLR), pyrin containing 3; IL-1𝛽: interleukin-1𝛽; TNF: tumor necrosis factor.

2. The Innate Immune System and Aging

The immune system, which protects an organism from
disease, comprises two branches: innate and acquired immu-
nity, including phagocyte lineages, such as macrophages,
monocytes, dendritic cells (DCs), neutrophils and natural
killer (NK) cells in an innate part, and B and T lymphocytes
in an acquired part. Table 2 summarizes the process of aging-
related changes in the immune system.

Innate immunity is the first line of host defense
against microbe infection through diverse germline-encoded
pattern-recognition receptors (PRRs) in phagocytes, such as
Toll-like receptors (TLRs) and nucleotide-binding oligomer-
ization domain- (NOD-) like receptors (NLRs), which recog-
nize pathogen-associated molecular patterns (PAMPs) from
pathogens or danger-associatedmolecular patterns (DAMPs)
from damaged tissue in the body [3, 4].

Macrophages, one of the phagocytic cell lineages pre-
sented inmost tissues, contribute to the innate immunity and
are responsible for numerous inflammatory, immunological,
and metabolic processes [5]. Macrophages play an important
role in the recognition of danger signaling and the initiation
of inflammatory responses, including clearance of pathogens
via direct phagocytosis of invading pathogens or indirect
release of cytokines and chemokines, which can activate
and recruit other inflammatory cells to damaged sites. They
also activate acquired immunity through the procession of
antigens and presentation of peptides to T lymphocytes [5].
Aging-related changes to the macrophages contribute to the
aging process via a functional shift toward a proinflammatory
phenotype, which constitutively produces more interleukin-
(IL-) 6, IL-1beta (IL-1𝛽), and tumor necrosis factor (TNF)
and reduced phagocytic function [6, 7]. Elevated plasma con-
centrations of IL-6, IL-1𝛽, and TNF have been described in
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Table 2: Alterations in the immune system associated with aging.

Immune system Age-related changes References
Innate immunity

Monocytes or macrophages Reduced levels of MHC class II complexes, reduced phagocytic capacity, and
enhanced oxidative stress [97, 98]

Neutrophils Reduction in phagocytosis ability, impaired free radical production, and decreased
rescue from apoptosis [99]

Dendritic cells Reduced antigen presentation and impaired phagocytic capability to clean apoptotic
cells [100]

Natural killer cells Increased number of NK cells, reduced cytotoxicity, and impaired proliferation
ability in response to IL-2 stimulation [98]

Acquired immunity

T cells
Reductions in T-cell thymopoiesis, accumulated highly differentiated memory T
cells, loss of CD28 antigen and CD69 antigen for T cell activation and signal
transduction, and reduced CD8+ cell proliferation in response to antigen
stimulation

[101, 102]

B cells
Reductions in B-cell lymphopoiesis, increased memory B cells and fewer naive B
cells, impaired antibody response to vaccination, and increased production of
low-affinity antibodies due to decreased isotype switching

[98]

MHC II: major histocompatibility complex class II.

elderly populations and are postulated as predictive markers
of functional disability, frailty, andmortality.Themacrophage
populations of the elderly appear to have reduced levels of
major histocompatibility complex (MHC) class II, which
contribute to poor CD4+ T lymphocyte responses [8]. Fur-
thermore, it has been found that the phagocytic function
of macrophages in aging individuals declines. Aging also
results in reduced secretion levels of chemokines, such as
macrophage inflammatory protein- (MIP-) 1alpha (MIP-
1𝛼), MIP-1𝛽, MIP-2, and eotaxin [9]. A significant decrease
in macrophage precursors and macrophages in the bone
marrow of elderly individuals has been described previously
[10]. These results suggest that an age-related decline in
macrophage function may reduce both innate and adaptive
immunities.

Neutrophils are short-lived immune cells that play an
important role in the antimicrobial host defense that protects
the individual from both bacterial and fungal infections
[11]. Phagocytosis, chemotaxis, and ROS production of neu-
trophils could be changed with aging [12]. Studies measuring
phagocytosis of bacteria by the neutrophils have found a
significant reduction in phagocytic ability in the elderly
population [13, 14]. Larbi et al. [15] demonstrated that the
age-related decline in neutrophil functions can be partially
explained by the reduced Fc-gamma receptor expression.
It has been shown that Fc-gamma receptor-mediated free
radical generation and phagocytosis are altered with aging,
which is clearly the result of changes in p42/p44 mitogen-
activated protein kinase (MAPK) signaling pathways.

DCs play a critical role in linking the innate and the
adaptive immune system. DCs are the most potent antigen-
presenting cells that can prime naive CD4+ T cells via antigen
presentation. After Toll-like receptors (TLRs) stimulation
such as TLR7 and TLR9, for example, the plasmacytoid
dendritic cells (pDCs) produce type I interferon to defend
against viral infections and activate NK cells to amplify

the host response and help to clear the virus [16–18]. Myeloid
dendritic cells (mDCs) are professional antigen-presenting
cells to T lymphocytes. They express TLRs and C-type lectin
receptors (CLRs) for the detection of viruses. They also
produce cytokines, such as IL-12, to induce cytotoxic T-cell
responses, which clear virus-infected cells [19]. Epidermal
Langerhans cells (LCs), originally described as epidermal
DCs, maintain immune homeostasis in the skin by activating
skin-resident regulatory T cells.These contain langerin, large
granules capable of phagocytosis [20]. LCs are impaired
in their phagocytic ability to induce ovalbumin- (OVA-)
specific CD4+ and CD8+ T-cell proliferation in aged mice
[20]. Besides presenting the antigens, they also provide the
costimulatory signals for optimal activation of NK cells
and produce the cytokine IL-17, which is known to recruit
neutrophils [21].

3. Inflammasome and Aging

In mammals, the inflammasome is a group of cytosolic
receptors that recognize not only intracellular PAMPs, but
also host-derived signal DAMPs. They control the pro-
duction of proinflammatory cytokines, such as proinflam-
matory cytokines IL-1𝛽 and IL-18. The inflammasome is
a multiprotein complex that contains at least two distinct
classes of the NLR family or the pyrin domain (PYD) and
HIN domain-containing (PYHIN) family. The inflamma-
some mediates the activation of caspase-1, leading to pro-
IL-1𝛽 and pro-IL-18 processing [22]. In addition to the
production of IL-1𝛽 and IL-18, the inflammasome/caspase-1
complexes may target different effector molecules to regulate
diverse physiological functions, such as pyroptosis and tissue
repair [23]. During inflammasome activation, NLRP3 can
oligomerize through the central nucleotide-binding domain
and then recruit an adaptor protein apoptosis-associated



4 BioMed Research International

speck-like protein containing CARD (ASC) with PYD and an
amino-terminal caspase-recruitment-and-activation domain
(CARD domain). NLRP3 would interact with the PYD
domain of ASC through its own PYD domains, whereas the
CARD domain of ASC recruits procaspase-1. Assembly of
the inflammasome initiates self-cleavage of caspase-1 and the
formation of the active heterotetrameric caspase-1. Active
caspase-1 further proteolytically processes pro-IL-1𝛽 and pro-
IL-18 to their mature forms [24]. At least six inflammasome
complexes of the NLR family, including NACHT, LRR and
PYD domains-containing protein (NLRP)1, NLRP3, CARD
domain containing (NLRC)4, NLRP6, NLRP12, and PYHIN
family, absent in melanoma 2 (AIM2), have been character-
ized [4].

Among the numerous inflammasome complexes, the
NLRP3 inflammasome has been extensively studied and
shown to be activated by a large variety of activators that do
not share any structural similarities [3]. The NLRP3 inflam-
masome is proposed to be activated through a secondary
mediator, including potassium efflux, reactive oxygen species
(ROS), or lysosomal proteases [4]. The NLRP3 inflamma-
some requires two signals for its activation in macrophages.
Stimulation with lipopolysaccharides (LPS) leads to TLR4
signaling-pathway activation in a nuclear factor kappa-light-
chain-enhancer of activated B cells- (NF-𝜅B-) dependent
manner. This results in the synthesis of precursor forms of
proinflammatory cytokines, including pro-IL-1𝛽 and NLRP3
proteins [25]. Further stimulation of cells with ATP activates
the P

2
X7 receptor, causing K+ efflux through membrane

pores, which results in the NLRP3 inflammasome assembly.
Another proposed mechanism suggests the activation of
NLRP3 by cathepsin B released from ruptured lysosomes
following the phagocytosis of monosodium urate and alum.
It is demonstrated by using cathepsin B inhibitors and
lysosome inhibitors in vitro [26, 27]. ROS was proposed
to be an upstream activator of the NLRP3 inflammasome,
originating from the mitochondria (mROS). In contrast,
mROS generation from a series of electron transport through
the mitochondrial oxidative phosphorylation complex was
essential for inflammasome activation. A finding by Zhou
et al. [28] reveals that mitochondrial dysfunction activates
mROS production. Treatment with NLRP3 activators results
in the recruitment of NLRP3 to the mitochondria-associated
ER membrane (MAM) where NLRP3 recruited ASC for
inflammasome activation. Nakahira et al. [29] also demon-
strated that LPS together with ATP causes loss of mito-
chondrial membrane potential and mROS generation due to
the release of mitochondrial DNA (mtDNA). Furthermore,
cytosolic mtDNA levels correlate with NLRP3-dependent
IL-1𝛽 production. Interestingly, the findings by Zhou et al.
[28] correlated with those by Nakahira et al. [29], which
also suggested a role for autophagy in attenuating IL-1𝛽
production where caspase-1 activation is limited and where
the NLRP3 relocates toMAMs through the clearance of dam-
aged mROS production. Other critical effectors of NLRP3
activation have been reported in recent years. Thioredoxin-
(TRX-) interacting protein (TXNIP) upon oxidative stress
has been shown to dissociate from TRX and bind to NLRP3
to promote the NLRP3 activation and to be linked to

the regulation of lipid and glucose metabolism [28]. Micro-
RNA-223 and ubiquitination of the NLRP3 are reported
as negative regulators of the NLRP3 [30–32]. The NLRP3
inflammasome has been demonstrated to play a critical
role in microbial pathogen infection [3, 33]. Nevertheless,
dysregulation of the NLRP3 inflammasome activation has
been associated with a variety of human diseases, including
autoinflammatory diseases, Crohn’s disease, type 2 diabetes,
atherosclerosis, and cancers [22, 34].

A prominent age-dependent alteration is a slowly pro-
gressing proinflammatory phenotype, contributing to a long-
term stimulation of the immune system. This can result in a
low-grade proinflammatory status referred to as inflammag-
ing, which accompanies the aging process in mammals [35,
36]. Several studies focused on the pattern of transcriptional
factors on aging tissues found that overactivation of the I
kappa B kinase- (IKK-) NF-𝜅B pathway is one of the signa-
tures of aging, revealing the inflammatory pathways in aging
[37, 38]. More evidence shows that systemic inflammation
links to inflammaging, including the accumulation of proin-
flammatory cytokines in metabolic organs, the overexpres-
sion of the NF-𝜅B transcription factor in damaged tissue, or
a defective autophagy-signaling pathway in phagocytes [36].
Dysregulation of the inflammatory cytokines response, such
as IL-1𝛽, TNF, and interferon, elicits pathological changes of
type 2 diabetes and atherosclerosis, correlated with aging in
the human population [22, 34, 39, 40].

4. Autophagy and Aging

Autophagy is considered an evolutionarily conserved cellular
catabolic process, which facilitates the recycling of dam-
aged proteins and organelles [41]. Three distinct types of
autophagy coexist in most cells, including macroautophagy
(usually referred to as autophagy), microautophagy, and
chaperon-mediated autophagy (CMA). The three types of
autophagy are well established and carry cytosolic pro-
teins into the lysosomes for degradation. During autophagy,
dysfunctional protein or organelles are sequestered into a
double-membrane vesicle known as the autophagosome.
The origin of the autophagosome, called the phagophore
or isolation membrane, may be derived from the plasma
membrane, Golgi, mitochondria, and endoplasmic reticulum
(ER). Classical autophagy initiation is induced by nutrient
deprivation followed by the inhibition of the mammalian
target of rapamycin (mTOR), which recruits the UNC-51-
like kinase (ULK) complex from the cytosol to the isolation
membrane. This leads to the nucleation of the isolation
membrane through the assembly of ATG14, Beclin 1, vac-
uolar protein sorting (VPS)15, class III phosphatidylinositol-
3-OH kinase (PI(3)K), and VPS34 complexes. Additional
proteins, such as Ambra 1, double FYVE-containing protein
(DFCP)1, ATG9, and WD-repeat domain phosphoinositide-
interacting (WIPI) protein, also regulate the nucleation step
of autophagosome formation [41]. The next step is the
elongation of the isolation membrane, which requires two
ubiquitin-like protein conjugation systems. The first is the
conjugation of ATG12-ATG5, which is covalently linked by
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Figure 1: The schematic diagrams represent an overview of the signaling pathways between autophagy and inflammaging. In young
individuals (left), autophagy may contribute to maintain the innate physiological lifespan through distinct mechanisms in clearing
intracellular mitochondrial ROS (mROS) and NLRP3 inflammasome resulting in decreased inflammaging (black dashed lines), whereas
dysfunction of autophagy homeostasis during aging results in increased inflammaging (red lines). However, autophagy protects against
the NLRP3 inflammasome-dependent aging process. Aging is only one of the consequences that regulate the depicted signal transduction
pathways.

ATG7 (E1-like) and ATG10 (E2-like) enzymes, and serves as
a dimer complex that associates with ATG16L1. This multiple
protein complex is crucial in autophagosome formation.
The second is the conjugation of phosphatidylethanolamine-
(PE-) microtubule-associated protein 1 light chain 3 (LC3),
which is covalently linked by ATG7 (E1-like) and ATG3 (E2-
like) enzymes. The ATG5-ATG12–ATG16 complex serves as
the E3-like enzyme to generate PE-LC3 (LC3-II), which is
incorporated into both the inner and outer membranes of
the autophagosome. Autophagy is originally considered to
be a nonselective bulk degradation process. Several lines of
evidence suggest that selective autophagy occurs through the
recognition of autophagy substrates, such as degradation of
intracellular bacteria and viruses (xenophagy), regulation of
the turnover of mitochondria (mitophagy), the clearance of
polyubiquitinated protein aggregates (aggrephagy), and reg-
ulation of lipid metabolism (lipophagy). Increasing evidence
has revealed that autophagy plays an important role in regu-
lating immune responses and inflammation [41].The engage-
ment of TLR4 by LPS recruits the Toll-receptor-associated
activator of interferon (TRIF) and themyeloid differentiation
factor 88 (MyD88) adaptor. This leads to enhanced TRAF6
E3 ligase activity, which results in the K63-linked ubiquiti-
nation of Beclin 1 and the oligomerization of Beclin 1. This
promotes the activation of PI(3)K and helps the formation of
autophagosomes [42, 43]. Another study [44] reported that
heat shock protein 90 (HSP90) plays an important role in
mediating TLR4-induced autophagy. HSP90mediates TLR4-
induced autophagy through interaction with Beclin 1 and
protects Beclin 1 from proteasome-mediated degradation.
In addition, HSP90 and the kinase-specific cochaperone
Cdc37 interact with ULK1 and promote its stability and
activation.This in turn plays an important role in autophagy-
mediatedmitochondrial clearance [45]. Both TLRs andNLRs

can induce autophagy through the activation of Beclin 1.
NLRP4, on the other hand, displays an ability to inhibit
autophagy [46]. Several studies have reported that autophagy
and/or autophagy-related proteins play an important role in
regulating mitochondria integrity, ROS generation, and the
subsequent NLRP3 activation. Macrophages treated with 3-
methyladenine (3MA), a chemical inhibitor of autophagy, or
macrophages with the deletion of several autophagic compo-
nents, including ATG16L1, ATG7, Beclin 1, and LC3, impair
mitochondrial homeostasis and further inducemore caspase-
1 activation and IL-1𝛽 secretion in response to solely LPS or
LPS+NLRP3 agonists [29, 47]. These data strongly suggest
that autophagy negatively regulates the NLRP3 inflamma-
some activity. Autophagy is also a critical regulator of the
organelles’ homeostasis, particularly for aggregated protein
and mitochondria in cells [41]. Damaged mitochondria that
have lost their membrane potential and are more likely to
release toxic apoptotic mediators and ROS serve as signaling
to recruit selective autophagy (mitophagy) [29]. The aging
process causes the deficient maintenance of proteostasis (see
Table 1), resulting in the accumulation of damaged cellular
components in old cells; for example, lipofuscin would
destroy lysosome function, thus failing to clear the dys-
functional mitochondria [48]. In particular, dysfunction of
mitochondrial homeostasis can increase mROS production
and stimulate the NLRP3 inflammasome activation. Thus,
autophagy declines with aging, enhancing the inflammaging
process (Figure 1). Several regulatory mechanisms indicate
that the age-related deficiency of autophagy can enhance
the appearance of the inflammation phenotype in cells. It
is well known that several redox-sensitive protein kinases,
phosphatases, and proinflammatory cytokines can stimulate
IKK-NF-𝜅B signaling andROSproduction, and the increased
levels of ROS can feedback-activate NF-𝜅B signaling. All of



6 BioMed Research International

Table 3: Classification of compounds from food sources associated with anti-NLRP3 inflammasome.

Category Compounds Molecular mechanism Resources References

Stilbenoids Resveratrol
Inhibited NLRP3
activation
Induced autophagy

Impaired caspase-1 and IL-1𝛽
expression
Reduced the acetylation of
cytoplasmic proteins

Veratrum album [57, 58]

Flavonoids

Flavonols Quercetin Suppressed renal
NLRP3 activation

Impaired caspase-1 and IL-1𝛽
expression Quercetum [64, 65]

Flavones Luteoloside
Inhibited NLRP3
activation

Reduced ROS accumulation
Impaired NLRP3, caspase-1, and
IL-1𝛽 expression

Honeysuckle [61]

Flavan-3-ols
Catechins

Inhibited NLRP3
activation
Enhanced autophagy

Impaired caspase-1 and IL-1𝛽
expression
Enhanced Beclin 1 expression

Green tea [37, 38]

EGCG
Inhibited NLRP3
activation
Enhanced autophagy

Reduced ROS accumulation,
NF-𝜅B activation, and NLRP3
expression
Impaired caspase-1 and IL-1𝛽
expression

Green tea [103–105]

Other phenolic
compounds

Creosol Impaired NLRP3
activation

Reduced iNOS expression and
NO levels
Decreased ROS production
Impaired IL-1𝛽 expression

Bamboo vinegar
(BV) [59]

Propolis extracts Inhibited NLRP3
activation Reduced the IL-1𝛽 secretion Brazilian

propolis [60]

iNOS: inducible nitric oxide synthase; ROS: reactive oxygen species; IL: interleukin; MAPK: mitogen-activated protein kinase; EGCG: epigallocatechin-3-
gallate; NF-𝜅B: nuclear factor kappa-light-chain-enhancer of activated B cells.

them can produce prime activation of the inflammasome.
Moreover, declines in autophagy can result in the loss of
control activity of the NF-𝜅B complex, which is degraded via
selective autophagy [49, 50]. The loss of clearance function
of autophagy with aging generates a comfortable situation for
stimulating NF-𝜅B signaling directly or indirectly, resulting
in inflammasome-dependence in an age-related proinflam-
matory phenotype manner.

5. The Impact of Natural Compounds
on Inflammaging

Aging in humans is associated with a high incidence of
some chronic diseases and inflammaging-associated diseases,
such as type 2 diabetes, atherosclerosis, and Alzheimer’s
disease. There is a need to develop a preventive strategy
for prolonging the period of healthy life and preventing
the pathogenesis of these inflammaging-associated diseases.
Interestingly, inflammaging-associated diseases are highly
related to NLRP3 activation or a decline in autophagy, which
increases metabolic and oxidative stress and elevates a low-
grade inflammation, which increases the levels of damage.

Food intake including vegetables, fruits, tea, and wine
can reduce the development of age-related diseases [51,
52]. Emerging studies suggest that some phytochemical
compounds have potential as inflammation inhibitors to
impair NLRP3 activation or enhance autophagy. Four
main categories of phytochemical compounds may improve

inflammaging-related diseases through impaired NLRP3
activation or enhanced autophagy (Table 3).

Resveratrol is a stilbenoid compound that exists in many
plant-derived foods such as grapes and red wine [53].
Several discoveries provide evidence demonstrating that a
significant amount of resveratrol in the diet has beneficial
effects on various chronic diseases and aging. It has been
found that resveratrol can protect against type 2 diabetes,
heart disease, and Alzheimer’s disease [54–56]. In humans,
there is still no solid evidence that resveratrol intake can
extend lifespan. However, it has been found that resveratrol
can protect against NLRP3 inflammasome activation and
enhance autophagy [57, 58], which may be able to suppress
oxidative stress and inflammation and point to a promising
antiaging process.

Other phenolic compounds are described as being linked
to anti-inflammatory activity. These compounds include
creosol in bamboo vinegar [59] and propolis extracts in
Brazilian propolis [60]. They are demonstrated potentially to
inhibit NLRP3 activation through the reduction of MAPK
and NF-𝜅B activation, decrease ROS production, and impair
IL-1𝛽 expression. All of them are suggested to improve the
aging process [52].

Luteoloside and quercetin, naturally occurring flavonoids
in food, exhibit health-beneficial properties and an antiaging
effect for humans [52]. Luteoloside, isolated from the medic-
inal plant Gentiana macrophylla, has been demonstrated to
show an anticancer effect against hepatocellular carcinoma



BioMed Research International 7

(HCC) cells through its effect of inhibiting the NLRP3
inflammasome through inhibiting proliferation, invasion,
andmetastasis ofHCCcells in amouse lungmetastasismodel
[61]. Quercetin isolated from herbal foods has been reported
previously to exhibit potential for anti-inflammation and
antihyperlipidemia [62, 63]. Recent studies [64, 65] have
demonstrated that quercetin could impair NLRP3 inflamma-
some activation to improve renal inflammation.

Catechins and epigallocatechin-3-gallate (EGCG) are
abundant in teas derived from the tea plant Camellia sinensis.
These products show the effect of ameliorating a variety
of human diseases such as cancers, atherosclerotic lesions,
and Alzheimer’s disease [66–70]. Recent studies [37, 38]
have shown that they also attenuate the Helicobacter pylori-
triggered caspase-1 signaling pathway, oxidative stress, and
apoptosis in the gastric mucosa of the Helicobacter pylori-
infected mouse model.

6. Conclusion

A healthy lifestyle to avoid premature aging is achievable
through maintaining a happy, relaxed mood, engaging in
regular sports and exercise, not smoking or drinking, and
following a nutrient-rich, low-calorie diet. Studies have
shown that people who do not have a healthy lifestyle
and do not adhere to a nutritious diet are at high risk of
age-related diseases such as type 2 diabetes, cancer, and
cardiovascular disease. In this review, we summarize the
relationship between inflammaging and autophagy.There are
indications that autophagic capacity is dysfunctional in age-
related diseases. Autophagy declines with aging, triggering
NLRP3 activation, and enhancing the inflammaging process.
Decreased NLRP3 activation and increased autophagy can
extend the lifespan. In this respect, the effective function
of autophagic uptake in the clearance of dysfunctional
mitochondria reduced oxidative stress and impaired NLRP3
activation is critical to maintaining cell homeostasis. Grow-
ing evidence shows that some foods containing natural
compounds, such as resveratrol, catechins, EGCG, propolis
extracts, creosol, and luteoloside, are categorized as antiaging
molecules [52].There is suggestion that dietary intake of these
compounds may promote health and extend the lifespan via
multiple mechanisms, including the reduction of oxidative
stress, induction of autophagy, and suppression of NLRP3
activation. This can lead to a healthier and longer lifespan.
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