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Editorial

A fundamental issue in anti-aging medicine is understanding what it means to age. Aging involves the
loss of physiological functions over time. At the same time, aging is a complex process, so complex
that we don't know its causes. There are several theories, some more accepted than others, which does
not imply that they are correct. Developing a theory on aging is difficult because it must justify
several aspects. For example, it is necessary to explain the differences between young and old
organisms, variations in longevity between species, and why certain interventions can prolong or
shorten the half-life. Although we do not know the causes of aging, we know the changes that occur
at the molecular and cellular level. Molecular changes include: DNA damage, epigenetic alterations,
telomere shortening, protein aggregation, and mitochondrial damage. Cellular changes include
cellular senescence, decreased stem cells, and chronic low-grade inflammation. On the other hand, we
also identify factors that can shorten or prolong life, such as a healthy diet that can lengthen life,
while smoking shortens it. When all of these insights are combined, it is possible to have a significant
impact on longevity.

One of the areas that will contribute considerably to the control of aging is epigenetics. Epigenetics
examines the processes of gene expression regulation that are not related to alterations in the DNA
sequence. These processes can be influenced by external factors such as diet, stress, environment, and
other aspects of lifestyle. Through epigenetic mechanisms, the environment determines how and to
what extent DNA is interpreted, affecting gene expression without altering the nucleotide sequence.
The field of epigenetics has advanced considerably in recent years, and its discoveries are beginning to
have practical applications in clinical settings. The main areas where epigenetics is being applied
effectively include:

1. Diagnosis and prognosis of diseases. DNA methylation, histone alterations, and miRNAs can serve
as epigenetic markers for the initial detection of diseases such as cancer, cardiovascular disease, and
neurodegenerative disorders, among others, before clinical symptoms appear. A simple blood test to
detect epigenetic changes would allow for faster and more effective intervention without requiring
invasive biopsies. Epigenetic changes can be useful not only in diagnosing, but also in predicting the
development of the disease. This information can be vital to making personalized treatment decisions.
2. Prevention of diseases. Advances in epigenetics provide more personalized prevention methods
because by thoroughly understanding how diet, exercise, stress, smoking, and pollution affect a
person's epigenetics, it is possible to develop individualized prevention strategies to reduce the risk of
disease.

3. Personalized adaptation of epigenetic treatments and therapies. One of the most outstanding
advances in the area of clinical epigenetics is linked to the concept of personalized medicine, also
known as precision medicine, which focuses on adjusting specific treatments based on the genetic,
epigenetic, environmental, and lifestyle characteristics of patients. In this area, epigenetics plays a key
role, as it allows us to understand how external and behavioral factors, such as environment, diet,
stress and exposure to toxins, influence gene expression and, as a result, health and response to
medical treatments. In this context, epigenetic changes have been observed to affect the expression of
genes related to drug metabolism, which can alter both the effectiveness and toxicity of treatments. By
identifying these epigenetic profiles, it is possible to adjust treatments to maximize their effectiveness
and minimize adverse effects. For example, some people have methylation patterns that allow them to
respond better to histone deacetylase inhibitors, which are used in the treatment of certain types of
leukemia or lymphoma.




s

Unlike genetic changes, which are permanent, epigenetic modifications can be reversed. This fact
allows the development of epigenetic therapies capable of "reversing" certain diseases or conditions
caused by abnormal epigenetic alterations, to restore adequate gene expression. Some examples are as
follows:

In the fight against cancer, epigenetic methods are being explored intensively, as drugs that modify
DNA methylation or histone alterations can reverse epigenetic changes that promote tumor growth.
In this scenario, personalized medicine can be valuable in identifying patients with specific epigenetic
changes in their tumors and thus determining the most appropriate treatments. In addition, DNA
methylation inhibitors could be used to restore the normal epigenetic state since some tumor
suppressor genes are inactivated due to abnormal methylation. Regarding neurodegenerative diseases,
such as Alzheimer's, certain studies show that epigenetic strategies could be used to activate genes that
improve brain function or cell protection.

4. Adjustment of psychological and psychiatric therapies. In the field of mental health, epigenetics
offers great potential for personalizing treatments. Individuals with disorders such as depression,
anxiety, post-traumatic stress disorder, and other psychiatric problems have been found to show
specific epigenetic patterns in genes that regulate stress and emotions. These patterns can be
influenced by early experiences, prolonged stress, or exposure to traumatic situations. Personalized
medicine in mental health could involve the use of epigenetic biomarkers to identify patients who are
more likely to respond positively to certain treatments, such as cognitive behavioral therapy,
medications, or a combination of both. The use of epigenetic therapies, such as methylation
inhibitors, as potential treatments for psychiatric disorders is also being investigated.

5. Regenerative medicine and cell therapies. Epigenetics is crucial in regenerative medicine, where cells
are reprogrammed to become different cell types. For example, stem cells can be altered to treat
degenerative diseases, and advances in epigenetics allow for more precise control of this process.
Personalized therapies could include epigenetic manipulation of patient cells to promote tissue and
organ regeneration.

Therefore, epigenetics constitutes a crucial component in personalized medicine, offering innovative
methodologies for the diagnosis, prevention, and treatment of diseases in a more personalized way.
As research progresses, epigenetics is likely to become an essential part of personalized medicine in
the near future.

Prof. Antonio Ayala
Catedratico de Bioquimica y Biologia Molecular de la Universidad de Sevilla
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ABSTRACT

As Europe's population ages, the prevalence of
neurodegenerative disorders like Alzheimer's
disease (AD) and frontotemporal dementia
(FTD) is expected to increase significantly.
AD, affecting over 24 million people globally,
is characterized by amyloid-beta (APB) plaques
and neurofibrillary tangles (NFTs) from
hyperphosphorylated tau. FTD, accounting for
about 3% of dementia cases in older adults and
around 10% in those under 65, is marked by
neurodegeneration in the frontal and temporal
lobes, with variations including FTD-Tau,

FTD-TDP43, and FTD-FET. Understanding
the molecular mechanisms driving these
disorders is crucial for developing effective
treatments.

Our recent studies highlight the role of
neuroinflammation and microglial activation
in disease progression, with galectin-3 (Gal-3)
emerging as a significant marker. Gal-3, a
microglial protein associated with
neuroinflammation, has been shown to be
upregulated in AD and FTD, correlating with
disease severity and progression.

Future research should focus on longitudinal
studies to track changes in CSF biomarkers
like Gal-3, aiming to refine diagnostic and
prognostic tools. Investigating the impact of
aging on these biomarkers and integrating
advanced imaging and single-cell
transcriptomic analyses will be essential for
understanding disease mechanisms and
developing novel therapies.

This approach could enhance early diagnosis,
improve monitoring of disease progression,
and lead to more effective interventions for
neurodegenerative disorders in an aging
population.




INTRODUCTION

Neurological disorders rank as the EU's third
most prevalent contributor to disability and
premature mortality[l]. The prevalence and
impact of these disorders are expected to
increase as Europe’s population continues to
age. Alzheimer’s disease, the leading cause of
dementia worldwide, currently affects over 24
million people, with incidence rising sharply as
the global population grows older. Key
features of AD include amyloid-beta (A[)
plaque deposits and neurofibrillary tangles
formed from abnormally hyperphosphorylated
tau.[2]

In studies encompassing individuals aged 65
and  older, Frontotemporal = Dementia
constituted approximately 3% of dementia
cases, while in studies focused on those
younger than 65, it comprised around 10% of
dementia cases[3]. Frontotemporal dementia
encloses a group of neurodegenerative
disorders that have in common the
neurodegeneration of the frontal and temporal
lobes[4]. Due to its early onset, with most
people presenting symptoms around the sixth
decade of life, FTD is the second most
common form of early-onset neurodegenerative
dementia, after Alzheimer’s disease[5, 6]. FTD
can be classified according to the abnormally
deposited protein which can be the Tau protein
(FTD-Tau), the TAR DNA-binding protein 43
(FTD-TDP43), or the FET family of proteins
(FTD-FET)[4].,[7, 8].

Therefore, taking into consideration the
epidemiology related to neurodegenerative
disorders such as AD and FTD, it is essential
to decipher the molecular mechanisms driving
the pathology and the identification of
biomarkers for precise and timely diagnosis in
order to implement effective treatments [9].

A key mechanism involved in
neurodegenerative disorders progression is
neuroinflammation. Neuroinflammation refers
to the inflammatory process in the central
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nervous system (CNS), with glial cells playing
a key role in its progression. Among these
cells, microglia are the primary source of
proinflammatory molecules in the brain[10-12].
The prolonged release of proinflammatory
molecules, including cytokines, chemokines,
reactive nitrogen species (NRS), and reactive
oxygen species (ROS), is thought to create a
neurotoxic environment that accelerates the
progression of neurodegenerative disorders.
Indeed, genetic association studies have
identified several AD risk genes closely linked
to the innate immune system, including
TREM2, CD33, CR1, CLU, EPHAI, and
MS4A4A/MS4A6A [13, 14]. Additionally,
microglial activation advances in parallel with
tau deposition across the various Braak stages,
suggesting a cooperative relationship between
the two processes [15]. In fact, the combined
presence of neuroinflammatory microglial
activity and tau deposition, as measured by
PET, predicts cognitive decline in Alzheimer's
disease[16].

In regards to FTD, the central immune system
activation is a major factor in the progression
of the pathology in FTD[17]. Abnormal
protein conformation and accumulation
trigger immune system activation, resulting in
neuroinflammation in frontotemporal
dementia. While further research is needed,
recent studies suggest that microglial
activation, as measured by [11C]PK11195 in
the frontal cortex, may help predict cognitive
decline in FTD patients[18]. Furthermore,
PET studies using translocator protein (TSPO)
detected abnormal microglial activation as well
as protein aggregates in familial cases of
FTD[19]. PET analysis also reveals that
microglial activation s higher in
frontotemporal regions[19-21]. The microglial
activation pattern detected by PET analysis
was also measured in postmortem studies[22,
23].
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Recent single cell transcriptomic studies of
microglia have pointed out galectin-3 (Lgals3;
Gal-3) as one of the most attractive molecules
in brain innate immunity associated with
neurodegeneration[24]. Gal-3 is a Dbeta-
galactosidase binding protein mainly expressed
by microglial cells and associated with
neurodegeneration[11, 25, 26]. Gal-3 is
released into the extracellular space acting in
an autocrine or paracrine way by binding to
different membrane receptors, such as TLR4
and TREM2[27, 28], leading to microglial
activity modulation. Holtman et al. [29]
analyzed the transcriptional profiles of isolated
microglia from various mouse models of
disease, including Alzheimer’s disease,
amyotrophic lateral sclerosis, and aging, and
discovered a common transcriptional network
across all conditions, characterized by a
significant upregulation of Gal3. Notably, the
study identified four major hub genes likely
responsible for orchestrating the microglial
activation phenotype: Lgals3, Igfl, Csfl, and
Axl1 [29]. A recent study analyzing more than
2,000 brain tissue samples from individuals
with Alzheimer's disease identified a microglia-
related module as significantly affected by the
condition. Among the top 30 microglial
transcripts associated with Alzheimer's, Gal-3
ranked fifth, underscoring its crucial role in
both disease pathology and microglial
dysfunction[30]. In support of this perspective
and with regard to FTD, transgenic mice
carrying FTD-related genes exhibit strong and
even aberrant microgliosis and inflammatory
response, especially evident in mice lacking
GRN[31, 32] and P301S MAPT mice[33].
Furthermore, a recent study found that GRN
mutations in mice result in substantial
microglial activation, with GPNMB and Gal-3
appearing to play influential roles in this
process. [34].

Galectin-3, a potential biomarkers candidate for
aging-related neurodegenerative disorders

We have previously demonstrated that Gal-3 is
an important regulator microglial activity in
and in the aggregation process of a-synuclein
and Lewy Bodies formation in Parkinson’s
disease[35, 36]. In 2019, we showed that gal-3 is
a key upstream regulator of the microglial
immune response in Alzheimer's disease. It
drives proinflammatory microglial activation
in response to AP, impedes AB degradation,
and contributes to cognitive decline. Gal-3 also
influences microglial phenotype, notably as a
ligand for TREM2 and TLR4[27, 28]. As a
biomarker, Gal-3 holds significant promise for
diagnosing, predicting, and monitoring various
neurodegenerative disorders[37, 38].
Recently[38], we evaluated the microglial
marker gal-3 in clinically diagnosed and
neuropathologically confirmed AD patients,
examining its relationship with CSF AD
markers. Our results showed higher gal-3 levels
in cortical and hippocampal tissue from
sporadic early-onset AD and genetic AD cases
compared to controls, indicating Gal-3-specific
microglial activation associated with AP
plaque deposits. Gal-3 levels were not
influenced by age or post-mortem delay. In
brain samples, gal-3-positive microglia were
frequently linked to large, irregular AB plaques
and neurons with p-Tau inclusions. CSF gal-3
levels were elevated in AD patients and
correlated with neuronal degeneration,
synaptic  dysfunction, and inflammatory
markers. Finally, principal component analysis
showed neuroinflammatory markers clustering
separately from traditional AD pathology.
Regarding FTD, our findings revealed elevated
Gal-3 levels in the brain, CSF, and serum of
FTD patients, underscoring the role of
neuroinflammation and  Gal-3-expressing
microglia in FTD-related neurodegeneration.




Gal-3 levels were higher in FTD-Tau cases
compared to FTD-TDP-43, with increased
brain gal-3 observed in MAPT mutation
carriers linked to tau pathology. FTD patients
with GRN mutations also showed elevated
brain gal-3, whereas CY9orf72 expansion
carriers did not. These results suggest that
microglial activation plays a role in FTD
progression. In genetic samples, symptomatic
MAPT carriers exhibited higher gal-3 levels
than presymptomatic individuals, indicating
that gal-3 may serve as a biomarker for clinical
onset or disease progression in MAPT carriers,
pending  confirmation  through  larger
longitudinal studies. Additionally, there is in
Vivo evidence of presymptomatic
neuroinflammation in MAPT mutation
carriers[39] has been found in recently. We also
demonstrated a positive relationship between
CSF gal-3 levels and t-tau in AD patients
along with GAD-43 and Neurogranin,
markers of synaptic dysfunction[38]

FUTURE DIRECTIONS

Worldwide aging population continues to
grow, the prevalence and impact of
neurodegenerative disorders like Alzheimer’s
disease and frontotemporal dementia are
expected to rise. To address this, future
research should prioritize understanding the
molecular mechanisms underlying these
conditions and developing effective treatments.
One key area of focus should be the role of
neuroinflammation and biomarkers in CSF.
Galectin-3 , a microglial marker, shows
promise as a biomarker for AD and FTD, but
further investigation is needed to validate its
significance. Longitudinal studies examining
Gal-3 and other biomarkers in CSF could
provide valuable insights into disease
progression, particularly in aging populations.
These studies should aim to track changes in
biomarkers over time to better understand
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their relationship with disease onset and
progression. By integrating advanced imaging
techniques and single-cell transcriptomic
analyses, researchers can enhance our
understanding of neurodegenerative processes
and develop targeted therapeutic strategies
tailored to the aging population.
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ABSTRACT

INTRODUCTION

In the process of facial aging, ptosis of the
tissues occurs, especially in the fatty
compartments, the skin thins, wrinkles appear,
and the retaining ligaments become thinner
and lose elasticity, decreasing fibroblast
activity and collagen production.

OBJECTIVES & JUSTIFICATION
Mesotherapy treatment in different layers of
the skin using non-crosslinked hyaluronic acid
of 3 different molecular weights, so that it
spreads from the most superficial layer until
the retention ligaments, accompanied by a

cluster of amino acids and biomimetic peptides
that produce a comprehensive rejuvenation of
the skin condition by biorevitalization effect.

MATERIAL & METHOD

Biphasic treatment in 2 sessions, conventional
mesotherapy  with  ELASTICAr  High
Viscosity, HA 1,500 kDa molecular weight
with amino acids in the first session, and 15
days later ELASTICAR Hydro Boost, non-
crosslinked HA hybrid of high (2,000 kDa)
and low (200 kDa) weight molecular structure,
cluster of amino acids and biomimetic peptides
in the ELIS-10 points that coincide with the
retention ligaments that support the upper,
middle and lower third of the face.

RESULTS

We have observed an improvement in all cases
that is more pronounced in older patients or
with more damaged skin, we did not report
significant side effects, GAIS scale by
investigators was "satisfied" "very satisfied"

and the degree of satisfaction of the patients
has been high

Keywords “hyaluronic acid” “hyaluronic acid
y y y

hybrid complex” “facial rejuvenation” “bio
revitalization” “retaining ligaments”
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INTRODUCTION

In recent decades we have observed a trend
change in Aesthetic Medicine towards global
treatments that generally improve the area to
be treated and not only in specific areas with
isolated treatments. 1

The skin is the visible expression of the person,
we have heard many times that the face is the
mirror of the soul, elastic, hydrated, plump
and evenly coloured skin is considered healthy
and beautiful.2

These factors influence the perception of facial
age, both in men and women.2,3

In the aging process, there is a decrease in the
activity of fibroblasts that leads to a decrease
in the biosynthesis of the components of the
dermal extracellular matrix and hyaluronic
acid, which causes a loss of elasticity and
turgor of the skin.4,5 The effects of aging cause
ptosis of the fatty compartments, thinning of
the skin, loss of muscle tone, decrease in
collagen and elastin, which lead to ptosis and
wrinkles in the skin. The reason for these signs
occurs because the connective tissue of the skin
thins and the collagen and elastin fibres
collapse6.

Facial aging processes are multifactorial in
which extrinsic and intrinsic factors intervene,
producing changes in all structures, bones,
ligaments, muscles, fat, and skin, appearing at
different rates depending on structures, age,
ethnic origin, genetics and individual
manifestation.7 In Aesthetic Medicine we use
intradermal  injectable  products  with
hyaluronic acid alone or combined that lead to
the modulation of fibroblasts, a technique
known as biorevitalization.8

In the aging process, there is a decrease in the
activity of fibroblasts that leads to a decrease
in the biosynthesis of the components of the

s

dermal extracellular matrix and hyaluronic.
Proper tissue hydration is largely due to
hyaluronic acid, which is a polysaccharide
capable of inducing optimal conditions for the
proliferation of dermal cells.9 According to the
studies by FurnaslO, the retention ligaments
act as support elements for the middle third of
the face. In 1989, he described the relationship
between the zygomatic bone and the skin
through the zygomatic or McGregor ligaments,
which are located on the lower edge of the
zygoma. And posterior to the origin of the
zygomaticus minor muscle. Likewise, he
described the relationship between the
mandibular ligaments as responsible for the
retention of the jaw line tissues.

In 2013 Mendelson reiterated the importance
of the zygomatic ligament
(McGregor's ligament) and the masseteric
ligament, as a set of ligamentous structures that
reinforce the SMAS, there are many easy
retention ligaments, but the two described
constitute two points of attachment between
the periosteum and the dermis.11

cutaneous

De Frutos describes the technique of the four
points based on the two theories of facial
aging, the gravitational theory, in which the
retention ligaments intervene as anchor points
and the treatment by means of fillers in these
specific points to stimulate neo-collagenesis
and reinforce its support function, as well as
the theory of volumetric aging based on the
loss of facial fatty compartments and the
treatment with fillers in points of maximum
projection producing a tent effect.12

Piriform fossa, deep injection in this area, at
the supraperiosteal level, allows us to be in a
layer below the facial artery and its collateral
branch of the wing of the nose, avoiding
complications.
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