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Abstract It is well known that aging affects many
systems in the body. The digestive system is one of
the systems most affected by aging. In our study, we
examined the effects of young plasma treatment on
cell proliferation, growth factors, immune defense and
histological parameters in the jejunum of aged male
rats. For this purpose, aged male Sprague Dawley rats
(24 months, n=7) were treated with pooled plasma
(0.5 ml/day, intravenously for 30 days) collected from
young (5 weeks, n=51) rats. Aged rats that received
young plasma treatment were grouped as the experi-
mental group, while aged rats formed the control
group. At the end of the experiment, the jejunums of
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the groups were collected and histological parameters
such as villus height, crypt depth, total mucosal thick-
ness and surface absorption areas were measured and
compared. In addition, cell proliferation index and
proliferation intensity in the crypt glands of the jeju-
num were evaluated with proliferating cell nuclear
antigen and expressions of growth factors such as
insulin-like growth factor I (IGF-I) and its receptor
(IGF-IR) expression and effects of immunoglobulin A
(IgA), which plays a role in the defense of the diges-
tive system against microorganisms, were examined.
In the experimental group, an increase in histological
parameters, IGF-R and IGF-IR expression, prolifera-
tion density, proliferation index and IgA expression
density and IgA cell count were observed compared
to the control group. These results suggest that young
plasma treatment has a positive effect on the digestive
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system and may be a potential therapeutic for tissue
regeneration.

Keywords Young plasma - Jejunum - Proliferation -
IGF-I - IGF-IR - IgA

Introduction

Aging is characterized by a gradual slowing down of
normal physiological functions throughout life. With
age, each organ system in the body gradually loses its
resistance and the individual becomes more suscep-
tible to many diseases (Wang et al. 2022). Numerous
studies have revealed how aging occurs and how it is
regulated by complex cellular mechanisms. Many fac-
tors have been reported to affect the aging process and
longevity (Sun et al. 2022; Cai et al. 2022). Young
blood plasma therapy is becoming an attractive treat-
ment approach at this point. Its potential therapeutic
benefits and claims to reduce age-related damage are
increasing day by day. Recent studies suggests that
systemic factors present in young blood contribute to
tissue regeneration, prompting investigations into its
therapeutic applications across multiple organ sys-
tems (Loffredo et al. 2013; Allahverdi 2024). Studies
have demonstrated that young plasma can modulate
progenitor cell activity (Conboy et al. 2005), enhance
neurogenesis (Villeda et al. 2011), and increase anti-
oxidant enzyme activity in aged organisms (Tripathi
et al. 2021).

The digestive system, particularly the intestines,
has a critical role in overall health, facilitating nutri-
ent and water absorption, energy production, and
waste elimination (Guler et al. 2022). As we age,
the gastrointestinal system, which is associated with
many organ systems, undergoes various morphologi-
cal and functional changes (Merchant et al. 2014),
which can disrupt normal homeostatic mechanisms.
Studies on the digestive system in particular have
focused primarily on the histomorphometric param-
eters of the digestive system organs (Asmaz and Seyi-
doglu 2022; Ruttanavut and Yamauchi 2010). Studies
have emphasized the importance of proliferation in
crypt glands in intestinal regeneration, and have fre-
quently evaluated proliferative markers such as Pro-
liferating Cell Nuclear Antigen (PCNA) and Ki-67
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(Asmaz et al. 2025a; Guler et al. 2022; Garcia et al.
2007).

On the other hand, a significant decrease in the
secretion of growth factors is observed with aging
(Kuemmerle 2012; Pollak et al. 2004; Firth and
Baxter 2002). Insulin-like growth factor (IGFs),
one of the growth factors effective especially in the
digestive system, is associated with decreased intes-
tinal regeneration and adaptive responses (Kuem-
merle 2012; Pollak et al. 2004). Insulin-like growth
factor (IGF-I), the main mediator of trophic effects
of growth hormone, is mitogenic for intestinal epi-
thelial and smooth muscle cells and hepatic stel-
late cells and promotes adaptive mucosal prolifera-
tion both physiologically and pathophysiologically
(Dahly et al. 2003; Mantell et al. 1995). In particu-
lar, downregulation of IGF-I expression with age
highlights its potential role in gastrointestinal aging
and dysfunction and draws attention to its therapeu-
tic effect on aging.

The role of immune system on the digestive
system is the most important part of the human
immune system. The weakening of the immune sys-
tem with age causes a decrease in resistance to path-
ogens. This leads to an increase in morbidity and
mortality from infections in old age (Beharka et al.
2001). Immune system-associated IgA regulates the
composition of the intestinal microbiota and plays
an important function in intestinal homeostasis by
preventing microbial translocation (Corthésy 2013).
However, studies have provided conflicting reports
of a decrease or no change in cellular immunity
with age (Gupta et al. 2023). Therefore, there is a
need to investigate the relationship between a novel
anti-aging therapy and immunity.

In our previous studies, we obtained results
showing that middle-aged female rat plasma induces
duodenal cell proliferation in aged tissues (Asmaz
et al. 2025b). In the present study, we took these
results one step further and aimed to determine the
effects of plasma collected from young male rats on
histomorphological parameters, cell proliferation
index and cell proliferation density, IGF-I and IGF-
IR expressions in the jejunum, and the relationship
between anti-aging treatment and immunity (immu-
noglobulin A (IgA)) in terms of both IgA cell count
and IgA expression density. This study suggests
that young plasma therapy will increase cellular
proliferation, restore IGF-I/IGF-IR signaling, and
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improve intestinal immunity through increased IgA
expression, thus reducing age-related degeneration
in the gastrointestinal tract.

Materials and methods
Animal studies

The study was conducted with the approval of the
Ethics Committee of the Saki Yenilli Experimen-
tal Animal Production and Application Laboratory
(Approval number: 2021/03) and was performed with
the National Institutes of Health Guide for the Care
and Use of Laboratory Animals.

In the study, aged male Sprague Dawley rats
(24 months, control group; n="7) were treated with
pooled plasma (0.5 ml/day, intravenously for 30 days)
collected from young (5 weeks, n=51) rats. Aged rats
that received young plasma treatment were labeled as
the experimental group (24 months, n="7), while aged
rats formed the control group (24 months, n=7). The
transferred blood plasma was determined according
to 1/10 of the animal’s blood plasma amount (Cey-
lani and Teker 2022). Rats in each group were kept
in separate cages and were kept in transparent Plexi-
glas cages (5 rats per cage) with free access to food
and water under a 12-h light/dark cycle at a constant
21 °C temperature. No animals were lost during the
experiment. All animals were sacrificed under ether
anesthesia. Their jejunum was collected and placed in
fixation solution for histological study.

Plasma collection

Pooled rat plasma was collected by terminal car-
diac puncture during euthanasia. Plasma was pre-
pared from blood collected with EDTA, followed by
centrifugation at 1000 g. For plasma denaturation,
plasma was heated for 2-3 min at 95 °C, followed
by a short spin at 1000 g. All plasma aliquots were
stored at—80 °C until use. Before administration,
plasma was dialyzed using 3.5-kDa D-tube dialyzers
(EMD Millipore) in PBS to remove EDTA (Ceylani
et al. 2023a).

Histological analyzes of the jejunum

The jejunums of sacrificed animals were taken and
placed in 10% buffered neutral formalin solution,
fixed for 24 h. The jejunums that were examined
manually the next day and found to be fixed were
placed in tap water to remove the fixative. They were
then passed through increasing alcohol series and
blocked immediately after paraffin impregnation.
Sections obtained from paraffin blocks were stained
with Crossmonn triple stain determine morphological
changes in tissue samples by light microscopy (Carl
Zeiss-GmbH ZEN 3.5 Software) (Crossmon 1937).
Morphometric parameters were measured as villus
height (um), crypt depth (um), total mucosal thick-
ness (um) and surface absorption area (mm?). Villus
absorption surface area was calculated using the fol-
lowing formula: Villus absorption surface area=2
n X (average villus width/2) X villus height. Immuno-
histochemical method was used to determine cell pro-
liferation (Yesilbag et al. 2022).

Immunohistochemical analysis

Sections were stained with the indirect
streptavidin—biotin-peroxidase complex method and
evaluated under a light microscope. After the sections
were deparaffinized, they were passed through an
alcohol series. For the antigen retrieval stage, 2.1 g of
citric acid was dissolved in 1 L of distilled water and
the pH was adjusted to 6 and the tissues were treated in
a 750 W microwave (Arcelik MD 524) for 3 X5 min.
In order to block endogenous peroxidase activity, 3%
hydrogen peroxide solution was used and in order
to prevent nonspecific protein binding, secondary
blocking serum was used. Primary antibodies were
applied and incubated overnight at+4 °C (PCNA:
sc-7907; Santa Cruz, dilution:1/200—IGF-1: G-17
sc-1422; Santa Cruz, dilution:1/100—IGF-IR:C-20
sc: 713; Santa Cruz, dilution:1/100—Goat-Anti-Rat
IgA: ab97185; Abcam, dilution:1/200). Negative
controls were incubated with the antibody diluent
without using the primary antibody (control groups
jejunum). The tissues were incubated with secondary
antibody (ImmPRESS reagent Vector Laboratories,
for IGF-I: MP7405, for IGF-IR, PCNA and IgA:
MP7401) for 30 min the next day. After imaging with
3,3’-diaminobenzidine (DAB-Zymed Laboratories,
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USA) chromogen, they were then counterstained with
Harris Hematoxylin and covered with entellan.

Evaluation

Proliferative index (PI) was obtained by calculating
the ratio of the number of PCNA positive crypt cells
to the total number of crypt cells. It was defined as
the average of the proliferating cell numbers in 15
randomly selected crypts from the sections (Asmaz
and Seyidoglu 2022).

To calculate the mean values of IgA +cells,
IgA +cells were counted for 15 randomly selected
areas from five sections per group and the mean
IgA +cell numbers per view (over areas of 0.01
mm?) were calculated for each group (Yang et al.
2021).

In addition, the localization and intensity of
PCNA (in the crypt), IGF-I and IGF-IR (in the vil-
lus and crypt) expressions were also evaluated by
two independent observers. In the evaluation made
according to the scoring system, 0 means no immu-
noreactivity; (1) means weak immunoreactivity;
(2) means moderate immunoreactivity; (3) means
strong immunoreactivity (Asmaz et al. 2022; Zik
et al. 2019).

Statistical analysis

Since parametric test assumptions were not provided
as descriptive statistics for numerical variables
in the study, the results were given as median
(minimum-maximum) values using the Mann Witney
U test. In the analyses, p<0.05 was considered
statistically significant. IBM SPSS v29 program was
used for the analyses of the study.

Results

At the end of the experiment, both morphometric data
and immunohistochemical data of the jejunum were
evaluated.

Morphometric evaluation

At the end of the experiment, the jejunums of the
experimental group and control group were col-
lected and evaluated according to histomorphological
parameters. The histomorphological parameters eval-
uated were; villus height, crypt depth, total mucosal
thickness, surface absorption area.

The experimental group showed an increase in
histological parameters, (Villus Height; control:

Experimental

Coqtrol

Crypt Depth/Total Mucosa/Villus Height

Morphometric Analysis

Crypt Depth

Fig. 1 Morphometric analysis of jejunum in experimental and control groups. a-b Villus height, b—c crypt depth, a—c total mucosal

thickness (Bar: 50 um)
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960.2 um—experimental: 1197.6 um p <0.001, Crypt
Depth; control: 234.2 um—experimental: 351.4 um
p<0.001, Total Mucosa; control: 1290.6 pm—exper-
imental: 1509.7 um p<0.001, Surface Area; control:
1.10 pm—experimental: 1.47 ym p<0.001) com-
pared to the control group (Fig. 1) (Table 1).

Immunohistochemical evaluation
At the end of the experiment, PCNA proliferation

intensity and proliferation index (PI), IgA expres-
sion intensity and IgA cell count, IGF-I, IGF-IR

expression intensity were evaluated in the jejunum of
the control and experimental groups.

IGF-I expression intensity was evaluated in both
jejunal villi and crypt glands. While IGF-I expres-
sion was determined as weak in aged rat villi, IGF-I
expression showed a moderate level of expression
intensity in the villi of rats in the experimental group
treated with young plasma (control: 1.68 um—experi-
mental: 2.20 um p<0.001). When the crypt glands
were examined, a weak IGF-I immunoreaction was
observed in the control group, while this expression
intensity was determined as moderate in the treatment

Table 1 Morphometric analysis of the villus height, crypt depth, total mucosal thickness and villus surface absorption area of the

control and experimental groups jejunum

Groups N Villus height

Crypt depth

Total mucosal thickness Surface absorption area

Control 7
Experimental 7

960.2(980.2-920.8)*
1197.6(1182.2-1218.4)°

<0.001 <0.001

P value

234.2(220.4-255.3)*
351.4(330.6-362.4)

1290.6(1210,4-1322.6)*
1509.7(1430.8-1528.4)°
<0.001

1.10(1.0-1.12)
1.47(1.38-1.52)°
<0.001

Different letters in the same column show statistical significance *")

Fig. 2 IGF-I expression
in the jejunum of control

Contro

and experimental groups.
Arrowhead: IGF-I positive
immunoreaction, arrow:
IGF-I negative immunore-
action. (Bar: 50 um)

IGF-I Expression Levels

Table 2 IGF-I and IGF-IR expression in control and experimental groups jejunum

Groups N  IGF-I Expression (villus) IGF-I Expression (crypt) IGF-IR Expression (villus) IGF-IR Expression (crypt)
Control 7 1.68(1.55-1.90)* 1.50(1.42-1.64)* 1.90(1.78-2.00)* 1.80(1.68-1.90)*
Experimental 7  2.20(2.12-2.30)° 2.32(2.20-2.44)° 2.42(2.34-2.50)" 2.30(2.22-2.46)"

P value <0.001 <0.001 <0.001 <0.001

Different letters in the same column show statistical significance @b
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group (control: 1.50 pm—experimental: 2.32 pm of jejunal tissue of aged rat showed low-moderate
p<0.001) (Fig. 2) (Table 2). expression, while moderate-high IGF-IR expression

IGF-IR expression evaluated in both jejunal villi was determined in the villi of experimental group
and crypt glands was consistent with the increase (control: 1.90 pm—experimental: 2.42 ym p <0.001).

in IGF-I expression. IGF-IR expression in the villi In crypt glands, IGF-IR expression showed a low

Fig. 3 IGF-IR expression
in the jejunum of control
and experimental groups.
Arrowhead: IGF-I positive
immunoreaction, arrow:
IGF-IR negative immunore-
action. (Bar: 50 pm)

Fig. 4 IgA expression

in the jejunum of control

and experimental groups.
Arrowhead: IgA positive

cells, arrow: IgA negative
cells. (Bar: 50 um)

IGF-IR Expression Levels

IgA Expression Levels

Table 3 PCNA expression intensity, proliferation index (PI), IgA expression intensity and IgA cell count in control and experimen-

tal groups jejunum

Groups N PCNA expression Proliferation index (PI) IgA expression IgA cell count

Control 7 1.65(1.50-1.80)* 34.22(28.12-40.20)* 1.62(1.50-1.75)° 84.11(72.12-96.10)*
Experimental 7 2.75(2.65-2.84)° 85.12(68.12-94.10)° 2.50(2.38-2.62)" 149.17(140.10-160.12)°
P value <0.001 <0.001 <0.001 <0.001

Different letters in the same column show statistical significance @b
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immunoreaction in control group, while moder-
ate immunoreaction in experimental group (control:
1.80 um—experimental: 2.30 um p<0.001) (Fig. 3)
(Table 2).

IgA was expressed in jejunal villi and crypt
glands. While IgA expression was determined at
a moderate level in the experimental group, statis-
tically low IgA expression was seen in the control
group (control: 1.62 pm—experimental: 2.50 pm
p<0.001) (Fig. 4) (Table 3).

IgA cell count was determined to be higher in
the experimental group, as was the expression den-
sity (control: 84.11 pm—experimental: 149.17 ym
p<0.001) (Fig. 4) (Table 3).

Fig. 5 PCNA expression C

PCNA expression intensity was determined as
moderate-strong in the experimental group, while
PCNA expression intensity was determined as weak
in the control group (Fig. 5) (Table 3). Therefore,
cell proliferation in the jejunum of aged rats treated
with young plasma increased statistically (control:
1.65 um—experimental: 2.75 um p < 0.001).

In the PI index calculations determined in the
crypt glands of the jejunum, the proliferation index
in the experimental group was found to be statisti-
cally higher compared to the control group (con-
trol: 34.22 uym—experimental: 85.12 um p<0.001)
(p<0.001) (Fig. 5) (Table 3).

intensity in experimental
and control groups. Arrow-
head: IgA positive cells,

ontrol
.‘ : 5

Experimental

arrow: IgA negative cells. @
(Bar: 50 pum) g
Q
—
g
g7
3
£
»
84
>
Q
(=W
Fig. 6 Negative control
groups for PCNA, IgA,
IGF-I and IGF-IR (Bar:
50 pm)
Z
g
N
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As expected, no immune reactions were observed
in the negative control groups for PCNA, IGF-I, IGF-
IR and IgA (Fig. 6).

Discussion

Aging is a progressive biological process charac-
terized by decreased cellular homeostasis, reduced
regenerative capacity, and increased disease suscepti-
bility. The gastrointestinal tract is particularly vulner-
able due to constant exposure to microbial agents, die-
tary antigens, and inflammatory insults, resulting in
epithelial deterioration, impaired nutrient absorption,
and weakened immunity. Plasma therapy is earning
strong recognition for its inherent capacity to improve
tissue regeneration, particularly in tissue areas with a
high cellular turnover like GIT which is continuously
subjected to permanent exposure to microbes, and
harsh luminal contents, including gastric enzymes,
and acids, making it more prone to injuries. In our
study, we focused on digestive system parameters by
applying young plasma to aged rats. At the end of our
study, we observed statistical increases in histomor-
phological parameters in villus height, crypt depth,
total mucosal thickness, and surface absorption area
in the experimental group treated with young plasma.
Also, young plasma therapy induces cell prolifera-
tion and PI as we determined in the crypt cells of the
jejunum, which supports digestive parameters. The
increase in PI highlights the positive and rejuvenat-
ing effect of young plasma on cellular regeneration
processes. Recent studies investigating the causes
of many tissue damages that occur with ageing has
been revealed possibility of reversibility of those
effects (Ceylani et al. 2023a, 2023b; Dyall et al. 2010;
Gocmez et al. 2016). These morphological changes
indicate a significant improvement in the absorptive
capacity of the jejunum in the treatment group. Our
findings also expand on the existing body of geronto-
logical research by demonstrating that young plasma
improves the structural integrity of the gastrointesti-
nal tract, supports cell renewal in the intestinal crypt
gland, and regulates growth factor secretion and
immune responses, particularly through changes in
IgA levels and IGF-I and IGF-IR expression levels.
Such evidence suggests potential therapeutic appli-
cations of young plasma in mitigating aging-related
declines in intestinal health.

@ Springer

Immunoglobulin A (IgA) plays an important role
in mucosal immune regulation through several mech-
anisms. It has active roles such as participating in
immune defense by interacting with environmental
antigens (e.g. bacteria, toxins, and viruses), exhibit-
ing anti-inflammatory effects by sampling intestinal
antigens to induce Th2 or regulatory T cell-biased
mucosal immune responses, and maintaining homeo-
stasis of commensals by increasing cross-talk between
probiotic bacteria and intestinal mucosa (Hernandez-
Urban et al. 2023). Therefore, intestinal IgA defi-
ciency is associated with various intestinal diseases
such as necrotizing enterocolitis and gastrointestinal
mucositis (Corthésy 2013). Targets to increase intes-
tinal IgA secretion are promising and aim to alleviate
the pathogenesis of diseases (Ren et al. 2016). The
role of IgA in controlling bacterial populations is cru-
cial and without sufficient IgA, these populations will
expand, potentially breaching the mucosal barrier and
triggering both local and systemic immune responses
(Fernandez et al. 2003; Suzuki et al. 2004). Ceylani
et al. (2023b) demonstrated that plasma exchange
between young and old rats significantly altered the
gut microbiota diversity, Firmicutes/Bacteroidetes
ratio, and dominant bacterial taxa, suggesting that
age-related changes in plasma affect microbial home-
ostasis. These findings suggest that young plasma
transfer shifts the gut microbiota profile of old rats
toward that of young individuals, providing a more
balanced microbial community, while old plasma
induces dysbiosis in young recipients. This is con-
sistent with the hypothesis that plasma-derived fac-
tors contribute to microbiota regulation, potentially
through immunomodulatory mediators such as IgA.
Our study suggests that the increase in IgA levels in
aged rats treated with juvenile plasma is necessary
to maintain intestinal integrity and enhance mucosal
defense against microbial invasion.

Digestive system consists of a single cell layer
of the epithelial layer, supported by the lamina pro-
pria and muscularis mucosa, forming the total
tunica mucosa. In the region where nutrient absorp-
tion occurs in the epithelial tissue, the presence of
villi supports absorption by increasing the surface
of the epithelial layer (Helm et al. 2007). Therefore,
an increase in the length of these villi structures is
important for supporting absorption. Our findings
demonstrated a significant increase in villus height,
total mucosal thickness, crypt depth, and surface
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absorption area in the experimental group treated
with juvenile plasma. It has been reported that the
villus height is directly linked to the mitotic and
proliferative activity of stem cells at the base of the
crypt glands. These renewed cells migrate upwards
from the crypt and renew the intestinal epithelium
(Furbeyre et al. 2017). Enhanced villus height, crypt
depth, total mucosal thickness after treatment with
Juvenile plasma, could be linked with the presence
of abundant growth factors in the plasma which are
critical for cellular proliferation and tissue repair
(Kaushik and Kumaran 2020). Similar to our previous
study (Ceylani et al. 2023a); as a result of the admin-
istration of young plasma to the aged rats; we reported
reduced inflammation and protective effects of young
plasma on the intestinal tissues of aged rats and even
supported cellular regeneration (Ceylani et al. 2023a).
Ceylani et al. (2023a). In our study, we induced cell
proliferation in the jejunum by improving the levels
of microbiota-associated IgA in the jejunum with our
similar application methodology. Also, previously we
reported that; young plasma administration improved
hepatic fibrosis, cellular degeneration, and reduced
microvesicular steatosis in aged rats (Teker et al.
2023). The findings in this study also support our pre-
vious datas.

Insulin-like growth factor-I (IGF-I) is one of the
important hormones that has generated great inter-
est in gerontology. The connection between IGF-I
and replacement therapy has been the centre of many
studies over the last decade (Westwood et al. 2014;
Sonntag et al. 2013; Garcia-Fernidndez et al. 2008).
IGF-I levels decrease with age and are thought to
contribute to age-related declines in body activity,
and as adults age, there is a decrease in IGF-I concen-
tration (Dalcik and Dalcik 2020). IGF-I and IGF-IR,
which are particularly widely distributed in the diges-
tive tract, together with their effect on the localization
of regulatory binding proteins in the intestine, make
IGF-I an attractive target for regulating adaptation
responses (Ohneda et al. 1997). The highest levels of
IGF-IR mRNA expression are present in the fetal and
early postnatal period, showing that IGF-I is primar-
ily involved in growth (Khandwala et al. 2000). IGF-I
receptor expression is significantly down-regulated
in adults (Dalcik and Dalcik 2020). In the presented
study, we demonstrated that young plasma treatment
caused an increase in IGF-I and IGF-IR expressions
and that the use of this new methodology also played

a role in the regulation of hormonal mechanisms in
the intestine. Demonstrating the existence of revers-
ible effects of growth factors will also shed light on
future endocrinal studies.

The study we present will contribute to the ques-
tion of "How to identify and quantify the ability to
tolerate, adapt, compensate and bypass age-related
changes?" under the title of "Heterogeneity of the
aging phenotype" presented in "Seven knowledge
gaps in modern biogerontology" (Rattan 2024). The
decrease in the regeneration capacity with changes in
metabolism as a result of aging, the decrease in func-
tionality of the immune system to the pathogens as an
immune defense and the decrease in the expression
of growth factors effective in intestinal development
made us ask whether a reversible treatment approach
can be applied for these effects. This shows us that
in vivo preclinical laboratory experiments that can be
developed on tolerating age can be effective in exam-
ining the reversible effects of age-related changes.
However, the changes in metabolism as a whole and
how the improvement of a single metabolic factors
will have synergistic effects on other systems still
needs to be investigated.

The results of this study revealed that young
plasma treatment increased cell proliferation in the
jejunum of aged rats with both PCNA expression
intensity and PI findings. These results reveal
the existence of reversible potential of tissue
regeneration. In addition, this treatment method
confirms the hypothesis that this treatment method
can improve histomorphological = parameters,
especially the decline in digestion due to aging.
On the other hand, our findings increased both the
regressive expression of growth factor IGF-I and its
receptor and the intensity and number of expressions
of immune-related IgA secretions that weaken after
aging. The results supporting the digestive system
obtained at the end of our study provide evidence that
young plasma suppresses age-related degeneration in
the gastrointestinal system and may have a therapeutic
effect in terms of digestive functionality in elderly;
nutrient usage and absorption can be improved with
this treatment method. In addition, considering that
a healthy intestinal microbiota promotes a healthy
life, the fact that we obtained results that support the
immune system suggests that young plasma treatment
may be a potential therapeutic effect on immunity.
With further studies, other growth factors and
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immunity-related hormones and enzymes need to be
examined to reach a definitive conclusion.
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