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Abstract

Aims: To investigate the pathogenesis of sarcopenia and the role of important
cytokines TNF-q, IL-6, and IL-15 in patients with sarcopenia by measuring
their levels. Methods: During September to December 2020, a total of 200
healthy individuals were randomly selected as research subjects from those
who were undergoing physical examinations at Linyi People’s Hospital. These
subjects were divided into three groups, with 155 cases in the non-sarcopenia
group (Group 1), 25 cases in the pre-sarcopenia group (Group 2), and 20 cases
in the sarcopenia group (Group 3). The skeletal muscle content of the limbs
was accurately measured using bioelectrical impedance analysis (BIA) technol-
ogy. The levels of three cytokines TNF-aq, IL-6, and IL-15 in the peripheral ve-
nous blood serum, which are closely related to skeletal muscle mass, underwent
quantitative detection by applying the enzyme-linked immunosorbent assay
(ELISA). Results: The IL-15 level in the non-sarcopenia group was signifi-
cantly higher than that in the sarcopenia group, and the difference was statis-
tically significant (P < 0.05). However, there was no significant statistical dif-
ference in the levels of TNF-a and IL-6 among the three groups. Conclusion:
IL-15 may play an important role in the occurrence and development of sarco-
penia, and its decreased level may be related to the progression of sarcopenia.
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1. Introduction

Sarcopenia, a concept first proposed by Irwin Rosenberg in 1989, describes the
changes in body composition and function that occur with increasing age [1].
Subsequently, relevant working groups have been established in various countries
and regions, the European Working Group on Sarcopenia in Older People
(EWGSOP), the International Working Group on Sarcopenia (IWGS), and the
Asian Working Group for Sarcopenia (AWGS). They have published and updated
the diagnostic and treatment consensus for sarcopenia, thus promoting the un-
derstanding and attention of medical workers and the public to sarcopenia.

With the development of China’s economy, lifestyle and population structure
changes have made musculoskeletal diseases a significant public health concern,
and sarcopenia demands adequate attention. This study aimed to measure and
analyze TNF-aq, IL-6, and IL-15 using statistical methods to explore their mecha-
nisms and associated factors in sarcopenia, thereby laying a foundation for clinical

diagnosis and treatment and uncovering the pathological pathway.

2. Materials and Methods
2.1. Research Subjects

According to the sarcopenia diagnostic criteria of AWGS 2019 [2] and the pre-
sarcopenia criteria of EWGSOP [3], during September to December 2020, a total
of 200 healthy individuals were randomly selected as research subjects from those
who were undergoing physical examinations at Linyi People’s Hospital. These
subjects were divided into three groups, with 155 cases in the non-sarcopenia
group (Group 1), 25 cases in the pre-sarcopenia group (Group 2), and 20 cases in
the sarcopenia group (Group 3). This study was approved by the Ethics Commit-
tee of Linyi People’s Hospital. After fully notifying the participants of all study
details, such as purpose, procedures, potential risks and benefits, they voluntarily
gave their informed consent to participate.

Inclusion criteria: 1) Age > 18 years; 2) Normal limb movement, without oste-
oarthritis, hemiplegia, limb amputation, etc.; 3) Able to perform muscle strength
and physical function tests.

Exclusion criteria: 1) Pregnant or lactating women; 2) Individuals with im-
planted electronic devices; 3) Patients with autoimmune diseases; 4) Cancer pa-
tients or those with a history of cancer; 5) Patients with acute infections, severe
liver and kidney diseases, respiratory and cardiovascular and cerebrovascular dis-
eases; 6) Those who have long-term used growth hormones, glucocorticoids, sex

hormones and other drugs.

2.2. Research Materials and Methods

e Examination and Cytokine Determination:
The skeletal muscle content of the limbs was measured with the InBody770

body composition analyzer manufactured by Biospace. The grip strength was
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assessed using the WCS-100 electronic grip dynamometer from Shanghai Xinman
Science and Education Equipment Co., Ltd. After the subjects fasted overnight for
over 8 hours, 5 ml of venous blood was drawn from the elbow in the morning.
The blood was left to stand at room temperature for approximately 120 minutes
to allow clot formation, and then centrifuged at 4°C at 1600 r/min for 15 - 20
minutes. The supernatant serum was collected and stored in a —80°C freezer. The
levels of three cytokines TNF-q, IL-6, and IL-15 in the peripheral serum, which
are closely associated with skeletal muscle mass, were determined by enzyme-
linked immunosorbent assay (ELISA). The ELISA kits were supplied by Ailaisa
Biotechnology (Shanghai) Co., Ltd.

e Sarcopenia Diagnostic Criteria:

The definitive diagnosis of sarcopenia necessitates fulfilling the criteria of di-
minished limb skeletal muscle content, accompanied by a reduction in muscle
strength or/and physical function.

1) Determination of Limb Skeletal Muscle Mass

The assessment of limb skeletal muscle mass is conducted in the following man-
ner: When employing dual-energy X-ray absorptiometry (DXA), a limb skeletal
muscle mass of less than 7.0 kg/m? in men and less than 5.4 kg/m* in women is
considered a reduction. Similarly, with bioelectrical impedance analysis (BIA)
technology, a limb skeletal muscle mass below 7.0 kg/m? for men and under 5.7
kg/m? for women is also regarded as a decrease.

2) Evaluation of Muscle Strength

Muscle strength is gauged such that a grip strength of less than 28 kg in men
and less than 18 kg in women is deemed a decline.

3) Physical Function Testing

Physical function is tested where a 6-meter walking speed slower than 1 m/s, or
a 5-sit-up time reaching or exceeding 12 seconds, or a Short Physical Performance
Battery (SPPB) score of 9 or less indicates a decrease.

e Pre-sarcopenia Diagnostic Criteria:

Only a decrease in muscle mass, without a decrease in muscle strength and
physical function.

e Data Statistical Processing

SPSS 25.0 was used. The measurement data were expressed in the form of
(X £5s). Analysis of variance was used to compare the differences, with a P-value

less than 0.05 considered statistically significant.

3. Results

The average IL-15 in the non-sarcopenia group was (11.83 * 6.41) pg/ml, the av-
erage IL-15 in the pre-sarcopenia group was (10.85 + 7.15) pg/ml, and the average
IL-15 in the sarcopenia group was (7.23 + 6.19) pg/ml. The distribution of the
average IL-15 in the three groups was different, and the difference was statistically
significant (P < 0.05). Among them, the IL-15 in the non-sarcopenia group was

greater than that in the sarcopenia group, and the difference was statistically
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significant (P < 0.05); there was no statistically significant difference between the
non-sarcopenia group and the pre-sarcopenia group (P > 0.05), and there was no
statistically significant difference between the sarcopenia group and the pre-sar-
copenia group (P > 0.05). In this experimental group, the average values of TNF-
a and IL-6 had no statistical significance (P > 0.05) (See Table 1 and Table 2).

Table 1. Distribution of some cytokines among the three groups.

Group 1 Group 2 Group 3 F P
TNF-a(pg/ml) 24.83 +21.84 28.5+2839 3147+17.77 0.964 0.383
IL-15 (pg/ml) 11.83 £ 6.41 10.85 £ 7.15 7.23£6.19 4.518 0.012

IL-6 (pg/ml) 7.81 +6.74 6.89 +6.21 5.38 £2.42 1.390 0.251

Table 2. Comparison of IL-15 between groups.

Dependent 0] 4)] Mean Standard p 95% Confidence
variable Group Group difference (I-J)  Error Interval
IL-15 (pg/ml) 1 2 0.983 1.397 0.482 -1.770 3.740
1 3 4.601 1.540 0.003 1.560 7.640
2 3 3.618 1.945 0.064 -0.220 7.450

4. Discussion

The experimental results demonstrated that the average IL-15 level in the non-
sarcopenia group was (11.83 + 6.41) pg/ml, that in the pre-sarcopenia group was
(10.85 + 7.15) pg/ml, and that in the sarcopenia group was (7.23 £ 6.19) pg/ml.
The distribution of the average IL-15 levels among the three groups was different,
and the difference was statistically significant (P < 0.05). This suggests that IL-15
may have a certain association with the occurrence and development of sarcope-
nia. The IL-15 level in the non-sarcopenia group was higher than that in the sar-
copenia group, and the difference was statistically significant (P < 0.05), indicating
that a higher level of IL-15 may have a protective effect on muscles or be related
to the maintenance of normal muscle metabolism and function. Combined with
previous studies, IL-15 as a myokine released by skeletal muscles, can inhibit the
catabolic process in skeletal muscles, promote the synthesis of skeletal muscles,
and hinder fat deposition in the body [4]. In outpatient elderly people, a lower
level of IL-15 in plasma has been associated with sarcopenia [5]. This is in line
with the relationship between IL-15 and sarcopenia observed in this experiment,
further supporting the potential role of IL-15 in sarcopenia.

However, there was no statistically significant difference between the pre-sar-
copenia group and the non-sarcopenia group or the sarcopenia group (P > 0.05),
which may imply that during the development of sarcopenia, the change in IL-15
is a gradual process, and no obvious change may have occurred in the pre-sarco-

penia stage.
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In addition, in this experiment, the average values of TNF-a and IL-6 did not
show statistical significance (P > 0.05). TNF-ais a pro-inflammatory cytokine that
can act on skeletal muscles, leading to a decrease in muscle strength. Skeletal mus-
cle fibers express two types of TNF-a receptors, namely TNFR1 and TNFR2. /n
vitro experiments have shown that the reaction of muscles to TNF-a is mainly
mediated through the activation of TNFR1 [6], but a meta-analysis by Tuttle et al
indicated that systemic TNFR2 levels have a stronger association with lower mus-
cle strength and quality [7]. As for IL-6, it is a key cytokine involved in low-grade
chronic inflammation, expressed in fibroblasts, macrophages, and vascular endo-
thelial cells, etc. It can be detected in the circulatory system after physical exercise.
As a myokine, it can regulate muscle metabolism, and a continuous high level will
lead to muscle atrophy [8]. However, in this experiment, these two cytokines did
not show significant differences, which may be related to various factors such as
sample size, individual differences of research subjects, and experimental envi-
ronment. Future studies may consider expanding the sample size, refining the
grouping criteria, and comprehensively considering potential confounding fac-
tors such as age, sex, exercise level, and diet to more accurately explore the rela-
tionship between TNF-a and IL-6 and sarcopenia [9].

This experiment provides valuable references for in-depth understanding of the
roles of cytokines related to sarcopenia. However, more in-depth and comprehen-
sive studies are still needed to further clarify their internal mechanisms and inter-

relationships.

5. Conclusion

This study examined and analyzed the non-sarcopenia, pre-sarcopenia, and sar-
copenia groups. A statistically significant difference was found in the IL-15 level
between the non-sarcopenia and sarcopenia groups, with the non-sarcopenia
group having a higher level. This suggests that IL-15 may be important in the oc-
currence and development of sarcopenia, and its level change may be closely re-
lated to the progression of the disease. However, TNF-a and I-6 did not show
significant differences among the three groups, which may be due to factors such
as a small sample size and differences in research methods. Future research should
expand the sample size and use more uniform and precise research methods to
deeply investigate the complex role mechanisms of these cytokines in sarcopenia,
thereby providing a more reliable theoretical basis and practical guidance for the

early diagnosis, effective prevention, and accurate treatment of sarcopenia.
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