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Abstract

Objective: Major depressive disorder (MDD) is a common psychiatric disorder. Irisin, produced by proteolysis of FNDC5, is thought to
be an exercise-induced hormone that may play a critical role in inducing antidepressant-like effects. Our study aimed to investigate the
relationship between irisin and newly diagnosed MDD patients.

Methods: This cross-sectional study included 85 first-time diagnosed MDD patients and 81 healthy controls. Patients were diagnosed with
MDD using the Structured Clinical Interview Questionnaire for DSM-IV Axis I and II Disorders (SCID-I, IT) and the Hamilton Depression Scale
(HAM-D). After an overnight fast, 5 ml of peripheral blood was drawn and serum irisin levels were measured.

Results: When the effects of age and gender variables were controlled, no statistically significant difference in irisin levels was found
between the groups. (F=1.832, p=0.178). When the effects of age, gender and body mass index variables were controlled and a partial
correlation was made between irisin and HAMD scores, a significant negative correlation was found between irisin and HAMD scores
(p<0.001, r=-0.523). The correlation analysis showed a statistically significant negative relationship between age and irisin levels (p=0.008,
r=-0.205). However, when the effects of other variables were controlled and a partial correlation was made, no statistically significant
relationship was found (p=0.610, r=-0.207).

Conclusion: Our results indicate that irisin levels are associated with the severity of depression. Further studies are needed on the use of
irisin as a potential biomarker for predicting clinical course and treatment response in patients with severe MDD.
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INTRODUCTION

Major depressive disorder (MDD) is a multifactorial and
common psychiatric disorder that caused by biological,
psychological, and social factors. The etiology of MDD
remains unclear despite many extensive studies. There
are many studies in the literature investigating the
unpredictable variation in the clinical presentation of
MDD. An important area that draws attention among
the studies that emphasize differences is the study on
the biological basis of MDD. Studies on the biological
basis of MDD have found that clinical differences may be
closely related to endocrine, inflammatory, and neural
circuits (1, 2).

Irisin is an autocrine, paracrine, and endocrine hormone
that is reported to be 100% similar in humans and mice
(3). It occurs as a result of the proteolysis of a protein called
fibronectin type Il domain 5 (FNDC5) in the circulation.
FNDC5 gene expression is directly related to peroxisome
proliferator-activated receptor-y and coactivator-1q,
which are important parts of the muscle layer stimulated
by exercise (4, 5). FNDC5 in the brain; Purkinje cells in
the cerebellum are important regulators of brain-derived
neurotrophicfactor (BDNF) released from the hypothalamus
and hippocampus. It has been shown that increasing FNDC5
levels positively affects cortical neuron survival (6).
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Preclinical research has provided the first evidence of a link
between irisin and depression. Preclinical studies suggest
that irisin is an exercise-induced hormone that may play
a critical role in antidepressant-like effects in rats (7). One
study found that four weeks of moderate-intensity exercise
in adult female mice increased hippocampal FNDC5/irisin
levels and had an antidepressant-like effect in these mice
(8). In another preclinical study, centrally administered
irisin reduced depression-like symptoms in mice through
an increase in BDNF levels. (9). The antidepressant effect
of irisin was reported to be observed following systemic
administration (10). Another animal model of depression
has shown that irisin induces significant changes in
monoamine levels in many hypothalamic nuclei involved
in feeding behaviour and vegetative functions, as well
as in subcortical nuclei associated with neuropsychiatric
disorders (11). A recent study reports that irisin may
mediate the effect of esketamine on depressive behaviour
(12).

Clinical studies being carried out in special groups of
patients have focused on a possible link between irisin
and depression (13-15). These studies provide promising
evidence that irisin may have beneficial effects on
symptoms of depression (13-18). In addition, clinical
studies of irisin have reported a significant negative
correlation between irisin levels and depression scale
scores (16-18). In a study including patients with MDD
and bipolar affective disorder and healthy controls;
there was no statistically significant difference in irisin
levels between the groups, but there was a negative
correlation between depression severity, number of
depressive episodes, disease duration and irisin levels.
These results may indicate that irisin may be affected
by bipolar depression and unipolar depression (16). In
a study examining the relationship between depression
and serum irisin, adropin and preptin levels, it was found
that these biomarker levels decreased in depression.
However, this research suggests that the evaluation of
these biomarkers may be more useful in a long-term
follow-up study (19).

Preclinical and clinical research has shown that irisin
can induce BDNF expression in the ventral tegmental
area and hippocampus, and therefore irisin may play
an important role in reducing symptoms of depression
(6-10, 16, 20). There are also studies suggesting that
irisin may act as an antidepressant by regulating energy
metabolism in the prefrontal cortex (7). Therefore,
the main purpose of this study is to determine the
relationship between the first episode of MDD and the
level of irisin.

Here are this study’s hypotheses: 1. Irisin levels will
be found to be lower in patients with MDD than in
healthy controls. 2. There will be a negative correlation
between symptom severity and irisin levels in the MDD

group.
METHODS

The ethical committee of Recep Tayyip Erdogan University
approved the protocol (Date: August 28, 2019/ No:
2019/135). The research group was recruited from 18
to 65 years old who applied to the Psychiatry Clinic of
Recep Tayyip Erdogan University Training and Research
Hospital between 2019 and 2020 and were diagnosed
with MDD according to the DSM-4 criteria. The exclusion
criteria for the MDD group were as follows: diagnoses of
any neurological or chronic medical condition, previous
medical treatment , chronic drug use, diagnoses
of alcohol /substance — related disorder, being in a
pregnancy and lactation period, body mass index (BMI)
less than 18.5 and greater than 24.9 kg/m2, performing
heavy work that requires muscle strength, performing
heavy sports, having a situation that prevents them from
being interviewed or using the scale, and being reluctant
to participate in the study. All patients were fully
informed about the study. Written informed consent
was obtained from patients who met the inclusion and
exclusion criteria and agreed to participate in the study.
The power analysis of the study was performed using
G-Power 3.1. The minimum number of samples required
for a difference analysis with an effect size of 0.5, an
alpha value of 0.05 and a power of 80% was calculated
to be 64 for each group, for a total of 128 people (21).
After adjustment for the possibility of missing data, a
total of 166 samples (85 patients and 81 controls) were
included in the study.

The sociodemographic data collection form and the
Structured Clinical Interview Questionnaire for DSM-
IV Axis | and Il Disorders (SCID-I, Il) were administered
to the patients and control groups included in the
study. In contrast to the control group, the Hamilton
Depression Scale (HAM-D) was administered to the
patient group. The HAM-D was developed to increase
the diagnostic reliability of SCID-I, Il interviews and to
make DSM-IV axis | and Il diagnoses, which include
clinical psychopathological conditions, to ensure the
comparability of the studies. Turkish adaptation and
clinical studies of the semi-structured clinical interview
scale SCID-I, Il were made by Ozkiirkgigil et al. (1999)
(22). The 17-item HAM-D was administered by an
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interviewer to measure the severity of depressionin the
patient group. The HAM-D was developed by Hamilton
in 1960. The Turkish validity and the reliability study
was conducted by Akdemir et al. in 1996. The reliability
of the Turkish version of the scale, Cronbach’s alpha
values were 0.75 and the Sperman-Brown reliability
coefficient was 0.76 in the internal consistency study.
The inter-rater reliability coefficient is between 0.86
and 0.98 (23).

Blood Sampling

Blood samples for the study were collected in 5 ml
volumes in Vacusera yellow-capped gel plastic serum
separator tubes from people who had rested for at
least 15 minutes and were sitting in the morning after
an overnight fast. After clotting, serum samples were
collected by centrifugation at 3500 rpm for 15 minutes
according to the manufacturer’s recommendations.
Serum was collected in two separate Eppendorf tubes
of at least 1 cc each and stored at — 20°C until assayed.
Lipemic and clotted blood were excluded from the
study.

Analysis of The Irisin Levels

The irisin ELISA kit used was serum (Human Irisin
assay kit, Elabscience, USA) and used the sandwich
ELISA principle. A human irisin specific antibody is
precoated on the micro ELISA plate provided in this
kit. Standards and samples were added to the wells of
the micro ELISA plate and combined with the specific
antibody. Biotinylated detection antibody specific
for human irisin and avidin-horseradish peroxidase
(HRP) conjugate were then added sequentially
to each microplate well and incubated. The free
components were washed. Substrate solution was
added to each well. Wells containing only human
irisin, biotinylated detection antibody and avidin-HRP
conjugate appeared blue. Stop solution was added.
The enzyme-substrate reaction was stopped and the
colour changed to yellow. The optical density (OD)
was measured spectrophotometrically (Multiskan
GO, Thermo Scientific, Waltham, MA, USA). The
wavelength was 450 nm + 2 nm. The OD value was
measured by referencetothestandard curvegenerated
by the Titri ELISA software and is proportional to the
concentration of human irisin. The absorbance values
were then converted to irisin concentration using the
standard curve. The detection range of the test was
15.63-1000 pg/mL and the sensitivity was 9.38 pg/mL.

Statistical Analysis

All data were analyzed using SPSS v18.0. Descriptive
statistics were presented meanzstandard deviation for
the normally distributed variables. Categorical variables
were reported as frequencies and percentages. The
normal distribution of the data was assessed using
histogram, Kolmogorov-Smirnov test, skewness and
kurtosis values. For data with a normal distribution,
the difference between groups was assessed by means
of the independent samples t-test. Chi-square test was
used for categorical data. ANCOVA was used to compare
the groups’ irisin levels, while age and gender were
used as covariates. In order to assess the correlation in
data that conform to a normal distribution, the Pearson
correlation test was used and a partial correlation was
made by controlling the effects of all variables. Statistical
significance was p<0.05.

RESULTS

The study included 85 patients and 81 healthy controls.
64 (75.3%) of the patients are women and 21 (24.7%) are
men. The average age is 40.28+12.23, with the youngest
being 18 and the oldest being 65. The distribution
rates for age and gender are different between the two
groups (p=0.017 and p<0.001, respectively). The clinical
and socio-demographic characteristics of the patient
and control groups are shown in Table 1. ANCOVA was
performed to compare irisin levels due to age and
gender differences between the groups. As a result of
the ANCOVA test, no statistically significant difference
was found between the groups in terms of irisin levels
(F=1.832, p=0.178) (Table 2). The relationship between
irisin levels and clinical data was investigated in the
patient group. A significant negative correlation was
found between irisin levels and HAMD scores (p<0.001,
r=-0.429). When the effects of age, gender and body mass
index values were controlled and a partial correlation was
made between irisin and HAM D, a negative significant
relationship was found between the two variables
(p<0.001, r=-0.523). Correlation analysis revealed a
statistically significant negative relationship between
age and irisin levels (p=0.008, r=-0.205). However, when
a partial correlation was made, controlling for the effects
of other variables, no statistically significant relationship
was found (p=0.610, r=-0.207) (Table.4).
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Table 1. Sociodemographic characteristics of groups

MDD(n=85) Control(n=81)
mean(SD) min-max mean(SD) min-max p
Age 40.28(12.23) 18-65 36.06(10.11) 20-56 0.017*
BMI 20.8 (2.01) 18-24 21.18(1.78) 18-24 0.194*
n % n %

Male 21 24.7 42 51.85
Gender <0.001**

Female 64 75.3 39 48.15

n: Number of cases; *:Independent Sample T Test, **: Chi-Square Test;
MDD: Major Depressive Disorder, SD: Standard Deviation
Min: Minimum,; Max: Maximum, p<0.05

Table 2. Difference in irisin levels between patients and control group

Groups (n=166)

MDD (n=85) control (n=81) F p
mean(SD) Adj means (SE) mean (SD) Adj means (SE)
Irisin 82.88 (11.75) 84.47(1.77) 89.34 (14.74) 87.66(1.57) 1.832 0.178

ANCOVA, MDD: Major Depressive Disorder Adjusted by gender and age, p<0.05

Table 3. Irisin level difference in between genders in patient group

Female

mean(SD)

mean(SD)

Irisin 82.70(12.31)

85.42(14.34)

Independent Sample T Test, p<0.05

Table 4. Relationship between irisin and clinical variables in patients group

rl pl r2 p2
HAM-D -0.523 <0.001 -0.429 <0.001
BMI 0.061 0.589 -0.117 0.133
Age -0.207 0.610 -0.205 0.008

r:partial correlation, r,:pearson correlation, p<0.05
HAM-D: Hamilton Depression Scale; BMI: body mass index

DISCUSSION

There are many biomarkers being investigated for the
diagnosis, treatment and clinical course of MDD. Despite
its clinical importance, understanding the biological basis
of MDD remains unclear due to common comorbidities
and low specificity of biomarkers (1). The hormone irisin,
which we believe may have a role in the biology of MDD,
was the subject of this study. Our study was conducted
with patients who had been diagnosed with first episode
MDD. When the effects of age and gender variables
were controlled, no statistically significant difference
in irisin levels was found between the groups. Similarly,
another study in the literature that included bipolar

depression, unipolar depression and healthy controls
found no statistically significant difference in irisin levels
between the groups (16). Contrary to these findings, it
has been reported that irisin levels in patients diagnosed
with depression accompanying coronary heart disease
are lower than in those without depression (17). In a
6-month follow-up study of patients diagnosed with
post-stroke depression, serum irisin levels were found
to be lower in patients with comorbid depression, and
it was reported that decreased serum irisin levels were
an independent predictor of the risk of developing post-
stroke depression (24). In another study that included
patients with MDD, a significant decrease in the serum
levels of irisin was found (19). Serum irisin levels were
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found to be lower in elderly patients with diabetes
mellitus (DM) with depressive symptoms compared
with controls in a study (25). It may be important to
focus on the different factors that can affect irisin levels
in the blood and to explain the differences found in
these studies. There are many factors that affect irisin
levels in the blood (26). Irisin is well distributed in many
different tissues, including muscle and fatty tissue, as
well as cerebrospinal fluid, cerebellum, thyroid, pineal
gland, liver, pancreas, testicle, spleen, stomach, and
fetus. Therefore, irisin levels; type 2 DM, DM-related
kidney and eye complications, insulin resistance, thyroid
disease, polycystic ovary syndrome, osteoporosis,
Prader-Willi syndrome, neurodegenerative diseases,
cancers, medications, obesity, fat metabolism, fat
mass, lean muscle mass, BMI, waist circumference and
waist-to-hip ratio (25, 27, 28). Our study examined
participants’ self-reports and health system records
to exclude comorbidities. Differences in glucose and
lipid metabolism may affect irisin levels (25, 27). In our
study, the lipid profiles and biochemical parameters
associated with glucose metabolism of the participants
were not systematically controlled, which may explain
the lack of difference in irisin levels between the groups.
Furthermore, within the first year of seeking treatment,
only 20% of people with bipolar disorder who have a
depressive episode are diagnosed with bipolar disorder
(29). It may not be possible to distinguish type | or Il
bipolar disorder from unipolar depression, especially
in patients who present during a depressive episode
and have no clear clue of mania or hypomania (30). It
has been reported that unipolar depression is the most
common misdiagnosis, especially in patients with type
Il bipolar disorder (29, 30). Therefore, an issue to be
considered in terms of diagnosis is the fact that our
study included first episode MDD.

Oneofthevaluablefindingsof ourstudyisthatastatistically
significant negative correlation was found between irisin
levels and HAM-D scores when a partial correlation
was made by controlling for the effects of age, gender
and body mass index. Consistent with our study, many
studies have shown that there is a statistically negative
relationship between irisin and depression scores (16-19).
Irisin levels were found to be negatively correlated with
HAM-D scores in a study of bipolar depression patients,
MDD patients and healthy controls. The same study
reported that there was a negative correlation between
irisin levels and the number of depressive episodes, the
duration of the disease and the severity of the depressive
episode (16). In a study of patients with MDD, serum

irisin levels were found to be positively associated with
quality of life and negatively associated with depression
severity and functional impairment (19). The negative
correlation observed between irisin levels and HAM-D
scores may suggest that irisin levels have predictive
value in assessing the severity of depression in patients
with first-episode MDD. In this context, the severity of
a depressive episode is associated with high relapse
rates, chronicity and impaired functioning (31-33). Many
patients have a 60% lifetime risk of recurrence after a first
episode of MDD (31). The severity of the episode and the
presence of recurrent relapses increase the risk of future
episodes at higher rates (32). Evaluation of serum irisin
levels in long-term follow-up may be more meaningful,
according to a study of patients with MDD (19). Based on
the literature, irisin levels may be a useful biomarker for
predicting the clinical course of MDD (16, 32, 33). Further
studies could investigate whether irisin can be used to
help identify patients with MDD who are at risk of having
poor treatment outcomes (33).

MDD is a common condition, especially among older
adults. MDD is also considered a risk factor for dementia.
Understanding the molecular links between MDD and
dementia is crucial to understanding common disease
mechanisms (15). Reduced levels of brain-derived
neurotrophic factor (BDNF) and neuroinflammation are
known to play an important role in the pathophysiology
of MDD and dementia (15, 28, 34). Irisin has been shown
to improve cognitive function by increasing BDNF levels
in animal models of Alzheimer’s disease (34). It has
been found that there is a decrease in cerebrospinal
fluid irisin and BDNF levels in depression in elderly
dementia patients, and the same study emphasised that
irisin may be a common molecule linking depression
and dementia (15). Our study found a statistically
significant negative relationship between age and irisin
levels. However, when the effects of other variables
were controlled and a partial correlation was made, no
statistically significant relationship was found. It is well
known that the interaction between depression and
dementiais a complex (15, 28, 34). Irisin may be affected
by many comorbid conditions and factors (25, 27, 28).
New research needs to be conducted in this context; it
may focus on the relationship of the accumulated irisin
literature to dementia and depression.

There are studies suggesting that the antidepressant
effect of exercise may be explained by the increase in
irisin levels during exercise (35-40). However, there has
been no clear evidence as to what the relationship may
be with the type of exercise (41). For this reason, cases
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who did heavy work and/or sports that required muscle
strength were not included in our study. This is one of
the strenghts of our study. On the other hand, one of the
most common clinical symptoms of MDD is a decrease
in psychomotor activity, which may increase depending
on the severity of the depressive episode (42). In this
respect, psychomotor retardation, which may increase
with the severity of the depressive episode, may have
explained the negative relationship between HAM-D
scores and irisin levels. Clinical studies have reported
a relationship between depression scores and irisin
levels similar to our study (16-19). A study of patients
with MDD, bipolar depression and healthy controls
found that levels did not differ between groups. The
study emphasized that statistically insignificant results
between groups may occur because irisin is affected by
physical activity (16). Although we included cases who
did not do heavy work or exercise in the study, we did
not objectively measure the physical activity levels of
the participants. The level of irisin can be determined
more clearly in studies in which psychomotor activity is
monitored objectively.

The effort to find an answer to the research question
of our study was hypothesized on the basis of the
theoretical foundations obtained from the literature.
However, it should be noted that this study has several
limitations. For example, it was not possible to establish
appropriate assessment groups specific to the subtypes
resulting from the heterogeneity of MDD. Therefore, it
may not be appropriate to generalize the results to MDD
subtypes. The inclusion of patients who did not exercise,
had a normal body mass index, and were diagnosed
with first — episode MDD may be a strength of our study.
In addition, the inclusion of patients under the age of
65 years who had not previously received psychiatric
treatment and who had no comorbidities to exclude the
treatment burden of comorbid conditions is a strength
of the study. Given the limitations of the studies that
have evaluated the relationship between MDD and
irisin, it is believed that this study makes a contribution
to the literature.

CONCLUSIONS

In conclusion, our study evaluated the relationship
between the hormone irisin, which is reported to play a
role in the maturation of neurons and is effective in its
pathophysiology, and MDD. The statistically significant
negative relationship between depression severity and
irisin levels is noteworthy. This may provide important

informationabouttheclinical course and severity of MDD.
The severity of a depressive episode is associated with
chronicity and functional impairment. In this context,
further studies of irisin hormone may be promising
in predicting the severity, treatment resistance, or
clinical course of MDD. According to our study, the fact
that irisin levels in first-episode MDD patients do not
show a statistically significant difference compared to
healthy controls can be explained by the fact that irisin
levels decrease more as the number of recurrent MDD
episodes increases. Therefore, conducting new studies
with the assumption that the rate of decline in irisin level
measurements in recurrent MDD episodes can provide
an idea of the prognosis or severity of the disease may
add promising data to the literature. Further studies in
this area may contribute to the biological understanding
of MDD.
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