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Abstract: Aging will arise in all biological creatures. The process is including decreased function of various organs and physical
alterations. According to anti-aging medicine, the process of aging considered a disease that can be prevented, treated, and even treated
returned to its optimal state like still young. Reproductive aging is marked by total plasma testosterone levels in men decrease between
1-2% per year starting around age 40. The decreasing in testosterone is multifactorial. Adult stem cells especially MSC in the niche
microenvironment of stem cells are the functional units of tissue homeostasis and regeneration. MSC media has a therapeutic effect
obtained from the secretion and release of the trophic molecule, which is now known as the secretome. MSCs may support or attract
components of the stem cell niche and / or mimic non-existent niche cell paracrine signals. IGF is present in the MSC secretome and

promotes the production of testosterone by Leydig.
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1. Introduction

Aging will arise in all biological creatures. The process is
including decreased function of various organs and physical
alterations. According to anti-aging medicine the process of
aging considered a disease that can be prevented, treated,
and even treated returned to its optimal state like still young.
Use of knowledge the latest medical knowledge and
technology aim to extend live in good health [1].

Reproductive aging is marked by total plasma testosterone
levels in men decrease between 1-2% per year starting
around age 40. The decreasing in testosterone is
multifactorial and age-related decrease in testicular
testosterone can be due to a decrease in the number of
Leydig cells and / or a reduction in steroidogenic abilities

2.

Adult stem cells exclusively Mesenchymal stem cells
(MSCs) in the niche microenvironment of stem cells are the
functional units of tissue homeostasis and regeneration.
Niche is needed by stem cells in order to function because it
plays a role in maintaining stem cell groups and regulating
cell behavior according to the surrounding environment and
long-distance signals [3]. The MSC media has a therapeutic
effect obtained from the secretion and release of the trophic
molecule, which is now known as the secretome. This review
will cover the potency of secretomes which are produced by
Stem Cell in Reproductive Regenerative Medicine.

2. Material
2.1 Reproductive Aging

Aging is a process that cannot avoided, where the decreased
biological function depends on several factors, such as
hormones, free radicals, glycosylation, genetic factors,
decreased immune system, lifestyle and unhealthy diets, lack

of habits good, environmental pollution, stress, and poverty

[1].

According to anti-aging medicine, the aging process is
considered as a disease that can be prevented, treated, and
even returned to their optimal state like still young [1]. Anti-
aging medicine is defined as part of medical science based
on the use of science the latest medical knowledge and
technology to conduct early detection, prevention, treatment,
and improvement to the initial state of various dysfunctions,
disorders, and diseases related to aging, which is intended
for prolong life in a healthy state [1].

Utmost studies show that decreasing total plasma
testosterone levels starting around age 40, although free
testosterone decreases more rapidly (up to 3% per year)
where SHBG levels rise simultaneously. The decrease in
testosterone is multifactorial but can be divided into
compensated primary hypogonadism (low / normal
testosterone with high LH) primarily associated with aging
and secondary hypogonadism (low testosterone with low
LH) which does not appear to be age related but is
associated with obesity. It also suggests that circulating
androgens are in response to a decrease in LH that increases
with age [2].

Age-related decrease in testicular testosterone can be due to
a decrease of Leydig cells and or a reduction in
steroidogenic abilities. Many studies in human populations
report that the number of Leydig cells decreases with age.
However, recently found no age-related changes in the
number of Leydig cells. Counting the number of cells in the
testes is prone to technical problems, this has influenced the
results of previous studies so that the results are uncertain.
Better evidence of degenerative changes in cells includes
lipofuscin granules, cytoplasmic or intranuclear crystal
inclusions, reduced smooth endoplasmic reticulum, and
smaller and fewer mitochondria [2].

2.2 Stem Cell in Reproductive Organs
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Researchers are looking for and trying to understand why
some cells and organs in the human body are able to repair
themselves and some are not. Currently that search is
focused on the stem cell field. Stem cells are a special type
of cell with the ability to rebuild themselves (self-renewal)
and at the same time to form specialized cells. Stem cells are
characterized by the ability to differentiate into a wide
variety of specific cell types. Its ability to proliferate
together with its ability to differentiate into certain types of
cells is what is unique. There are two main groups of stem
cells according to the source, namely embryonic stem cells
isolated from the inner cell mass of the embryo, and adult
stem cells (ADS) isolated from adult tissue [3].

Adult Leydig cells (ALC) are thought to originate from non-
steroidogenic mesenchymal cell (nearby to the seminiferous
tubule). Non-steroidogenic mesenchymal cell differentiate
into testosterone-producing cells during neonatal period.
Currently, ALC replace fetal Leydig cells, although fetal
strains remain as a small population in the adult testis.
During development of male sexual characteristics, ALC
reproduces until puberty. During adulthood, Leydig cells are
a steady population that is hardly changed by either division
or apoptosis [4].

In 1982, Richardson et al. suspect the role of peritites as
progenitors for adipocytes during tissue injury. Perisit has
been shown to regenerate Leydig cells in drug-injected
animal models resulting in the death of Leydig cells.
Immunohistochemical examination, found positive Cyp450
marker cells disappeared 3 days after drug injection, and
seen again about 14 days after injection. Perivascular cells
proliferated 2 days after intervention. These cells express
nestin and a-smooth muscle actin (a-SMA), which is an
indication of their perivascular phenotype. The newly
formed Leydig cells also express the NG2 pericit marker and
platelet-derived growth factor (PDGF). A possible
explenation is that the location of stem cells is in a
perivascular giving rise to progenitor cells in the
paravascular area. Progenitor cells then proliferate and
differentiate to produce different offspring [5].

SLC has been shown to be in the testes of adult mice.
Injection of EDS, an alkylating agent which is a selective
toxin for ALC in mice, can eliminate ALC completely and
subsequently decreases the hormone testosterone. ALC is
repopulated, and testosterone levels return to normal after a
period of recovery. This proves that old Leydig cells can be
replaced with active Leydig cells in old animals with EDS
injection treatment. Repopulated cells produce the hormone
testosterone at high levels such as Leydig cells in young
animals. Another study showed reduced serum testosterone
in mice with functional ALC deficiency, can be reversed by
transplantation of a Hoechst-dim testicular population from
normal mice into the testicular interstitial [6].

Most researchers have been confident about the presence of
SLC during the entire life cycle based on these findings,
although it is not possible to identify all of them because of
the lack of specific cell lineages or surface markers to date.
In 2006, Hardy and colleagues purified SLC from the testes

of neonatal mice by selecting the negative LH receptor
(LHR) and platelet-derived growth factor receptor (PDGFR)
from a population of positive cells [7]. These cells express
GATA4, a leukemia receptor inhibitor factor, and c-kit.
These protein are essential for development of Leydig cell,
but they are negative for 3B-HSD and do not yield
testosterone. SLC which is cultured in media containing
insulin-like growth factor-1 (IGF-1), LH, and thyroid
hormone, are thought to reproduce undifferentiated for a
long time and differentiate into testosterone-producing cells.
These cells returned 3B-HSD-positive cells in the testes of
mice treated with EDS, and it was decided that this cell
population represented SLC. In this study it was also
reported that PDGFRa positive peritubular cells showed
SLC-like characteristics. The cells not only expressed the
SLC marker, but also several pluripotent markers (Nanog
and Oct-3/4) [8].

2.3 Potency of MSC Secretomes

Adult stem cells are the functional units of tissue
homeostasis and regeneration. Niche is needed by stem cells
in order to function because it plays a role in maintaining
stem cell groups and regulating cell behavior according to
the surrounding environment and long-distance signals.
Resident stem cells must multiply and differentiate into
functional cells to be able to participate in tissue renewal or
recovery of damaged tissue. The differentiation process may
depend on signals from the components of the stem cell
niche, so coordinated niche repair is a priority to ensure
adequate tissue regeneration [9].

Gnecchi et al., For the first time in 2005 revealed that MSC
media has a therapeutic effect obtained from the secretion
and release of the trophic molecule, which is now known as
the secretome. Cell tracing analysis revealed that when
transplanted, MSCs were not always damaged / dead. This
suggests evidence that the secretome is considered a major
tool in MSC-mediated repair and regeneration [9].
Secretome of MSC is described as a combination of a
complex protein cytokines, growth factors, exosomes and
microvesicles with therapeutic effects [9].

MSCs may support or attract components of the stem cell
niche and / or mimic non-existent niche cell paracrine
signals. IGF is present in the MSC secretome and promotes
the production of testosterone by Leydig [10-11]. This
hypothesis is consistent with the continued concept of the
regenerative potential of MSC, where its role as an effector
has been replaced by a role as a regulator that provides
temporary paracrine stimulation to target cells and triggers
regenerative processes in the tissue after damage occurs
[12].

2.4 Secretome of MSC as Cell-Free Therapy in
Regenerative Medicine

Secretome sourced from MSC is defined as a series of
bioactive factors derived from MSC (including dissolved
nucleic acids, proteins, extracellular vesicles (EV) and
lipids) which are secreted into the extracellular space [13-
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14]. EV derived from MSC contains a lipid bilayer that is
enriched with various proteins (tetraspanin, integrins, ligands
for cell surface receptors) allowing for intercellular
communication, adhesion and endocrine effects [14]. A large
number of bioactive molecules derived from MSC include
genetic material (microRNAs (miRNAs), RNA and DNA),
growth factors, immunomodulatory, and signal transduction
proteins, and enzymes enveloped by a bilayer membrane
[15]. EVs originating from MSC include microvesicles,
apoptotic bodies, and exosomes (Exos), and can be
differentiated based on their size and origin in cells [15-16].
Apoptotic bodies represent the largest EVs (> 1000 nm)
destroyed during apoptosis. Microvesicles derived from
MSC are nano-size EVs (100-1000 nm) that develop from
the plasma membrane [15]. Exos is an EV originating from
MSC with the smallest size (30-200 nm) originating from the
endosome membrane called multivesicular bodies (MVB).
After fusion of MVB with the plasma membrane, MSC-
derived Exos are released into the extracellular environment.
Afterward they exert biological effects by modulating
multiple cell signaling pathways in target cells [16].

MSC-derived conditioned medium (MSC-CM) has a
comprehensive environmental condition of soluble factors
derived from MSC and vesicular elements [15-16]. Exos and
MSC-derived microvesicles have overlapping size ranges,
therefore the method currently used to separate these two EV
sub-populations has varying degrees of success, so that when
separation cannot be fully ascertained, the two encapsulated
products are sourced from MSC. Collectively designated as
EV originating from MSC. EV derived from MSCs can be
carried to remote locations via biological fluids endocrine,
and can modulate the function of immune cells, EC, pericits
and other tissue resident cells [14]. EV originating from
MSC-EV can fuse with the plasma membrane and deliver its
contents to the target cell cytosol directly or MSCs interacts
with target cells by a different mechanism. MSC-EV binds to
membrane-bound receptors and triggers intracellular
signaling which allows internalization of their content in
target cells [15-16].

Numerous effects were witnessed in animal studies after
MSC-CM and MSC-EV administration. The MSC-sourced
secretome is able to bypass many of the boundaries of MSC-
based therapies, including potential activation of allogeneic
immune responses and undesirable differentiation.
Secretome derived from MSC is practical for clinical setting
because it can be produced tremendously from commercially
available cell lines thereby avoiding invasive cell collection
procedures [17]. In contrast to MSCs which must be
expanded in culture to achieve optimal cell counts for
transplantation, secretomes sourced from MSCs are readily
available for the treatment of myocardial infarction, acute
conditions including fulminant hepatitis, and cerebral
ischemia [18]. Considering the logistical and biological
advantages when compared to MSC-based therapies, MSC
secretome administration is increasingly being considered as
a new cell-free treatment for degenerative and inflammatory
diseases [19]. The current use of cell transplant-free methods
such as the use of the MSC secretome provides more
advantages compared to stem cell transplantation, namely:

1) The use of secretomes resolves cell survival in

transplantation.

2) Secretome has less expression of cell surface protein,
thus providing less immunogenicity when compared to
cells [14]

3) The use of secretome as a ready-to-use product
significantly reduces the amount of cells requisite for
transplantation (7 x 10° cells / kg.

4) Greater production are possible through the use of
controlled laboratory environments (bioreactors) thus
providing an improved bioactive compounds [9]

5) Economically and practically for clinical applications
because it evades invasive cell collection processes.

6) The secretion of MSCs can be modified to preferred
cell-specific effect.

7) The time and cost of expanding and maintaining the
cultured stem cells can be greatly reduced and existing
secretome therapy can be readily available for treatment.

8) Secretion of MSCs can be assessed for potency, dosage
and safety similar to conventional pharmaceutical drug.

9) The storage of secretome can be carried out safely and
without dropping the potency of the product, and
avoiding the use of toxic cryoprotectant agents [14].

Thus, the use of the secretome has advantages over cell
transplantation itself (as a whole or its components alone) as
few clinical trials have been conducted so far using this
concept have revealed feasibility and safety, with no
reported side effects. This shows the secretome can be stored
and transported efficiently as ready-to-use biological
products [9, 20].

MSCs may support or attract components of the stem cell
niche and / or mimic non-existent niche cell paracrine
signals. IGF is present in the MSC secretome and promotes
the production of testosterone by Leydig [10-11]. This
hypothesis is consistent with the continued concept of the
regenerative potential of MSC, where its role as an effector
has been replaced by a role as a regulator that provides
temporary paracrine stimulation to target cells and triggers
regenerative processes in the tissue after damage occurs
[12].

3. Conclusion

MSCs may support or attract components of the stem cell
niche and / or mimic non-existent niche cell paracrine
signals. IGF is present in the MSC secretome and promotes
the production of testosterone by Leydig
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