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ABSTRACT
This study aimed to determine whether the changes in the metabolism of Brucella patients affect the irisin hormone. Also,
it is aimed to investigate the relationships between other laboratory findings used in the diagnosis of brucellosis patients
and the irisin hormone.
160 persons (80 brucellosis, 80 controls) were included in this study. Blood was drawn from the people participating in the study
following their overnight fast. Irisin level was measured by ELISA method, CRP and sedimentation levels were measured using
autoanalysers and commercial kits.
It was determined that the irisin level of Brucella patients was statistically significantly higher than the control group (p <0.05). It was
determined that there is a negative correlation between irisin level and CRP and sedimentation level in Brucella patients.
In Brucella patients, the higher irisin level than the control group showed a negative correlation with CRP and sedimentation levels,
which are infection diagnosis criteria; It suggests that the level of irisin can be considered as a supportive diagnostic marker in these
patients. Further studies are needed to evaluate irisin hormone as a supportive diagnostic criterion.
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Introduction
Brucella bacteria are intracellular, immobile,
facultative anaerobe gram negative bacteria. Meat of
animals such as sheep, goats, cattle, buffalo and pigs,
body fluids such as milk and urine, dairy products
prepared with infected milk, are an infectious agent of
zooanthroponosis (transmitted from animals to
humans) that can be transmitted to humans through
pregnancy materials of infected animals (1).
The clinical signs of this inflammation are fever,
arthritis, osteomyelitis, endocarditis, meningitis,
pleocytosis, cellular infiltration of the joints, nephritis,
hepatic granuloma (2). Brucella is an infectious agent
that causes significant morbidity and mortality in
developing countries. Brucella is very common in the
Mediterranean Basin and the Arabian Peninsula,
India, Mexico and Central and South America (2, 3).
Turkey also has a high incidence of brucellosis and
especially the Middle East and Southeast Anatolia
regions are seen as much more common (4, 5).
Brucella can mimic a variety of multi-system diseases
with extensive clinical polymorphism and can often

cause misdiagnosis and delay in treatment (4, 6). It
can progress clinically as subclinical, acute, subacute
and chronic infection (4, 6-8). Definitive diagnosis of
brucellosis is made by determining the agent from
blood and bone marrow samples. Detection of the
agent may vary depending on the duration of the
disease, the type of the agent, the method used, the
amount in the circulation, the length of the incubation
period and whether the patient has received antibiotic
treatment before. For these reasons, serological tests
are considered among the methods that support the
preliminary diagnosis, have high sensitivity and
specificity, are easy, cheap and give faster results than
other methods, although they do not make a
definitive diagnosis (4).
Recent studies have revealed the close relationship
between the immune and endocrine systems. There
are important study results that support bidirectional
communication between neuroendocrine and immune
system (9). First, hormone receptors were found in
immune cells, and receptors for immune products
were found in neural and endocrine cells (10).
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Researchers suggest that the hormone irisin could be
a promising agent for the effective treatment of many
metabolic diseases such as obesity, diabetes,
cardiovascular, thyroid hormone disorder, and others
(11, 12). Irisin, a newly discovered hormone, is an
exercise-induced peptide secreted from myocytes and
adipocytes (13, 14 15). Exercise has significant effects
on circulation irisin levels in trained and untrained
subjects (16, 17). It has been suggested that the irisin
also regulates various physiological and metabolic
processes. Studies revealing the relation of the irisin
to energy metabolic processes are available in the
literature (11) however, there are no scientific studies
revealing the relationship between irisin and
infectious diseases.
Laboratory findings such as leukocytosis/leukopenia,
relative lymphocytopenia, anemia, thrombocytopenia,
high C reactive protein and high erythrocyte
sedimentation are used for diagnosis in patients with
Brucella. However, these findings do not directly aid
diagnosis (18). On the contrary, other markers such as
mean platelet volume (MPV), neutrophil/lymphocyte
ratio (NLR), and platelet/lymphocyte ratio are helpful
criteria in the diagnosis of brucellosis (19-23).
It has been reported in the literature for many years
that the neutrophil count can be used in the
differential diagnosis of infectious diseases (24). It has
also recently been reported that neutrophils may be
another major source of irisin, an exercise-induced
myocyte that spreads within the vascular structures
(25).
It has also recently been reported that neutrophils
may be another major source of irisin, an exerciseinduced myocyte that spreads within the vascular
structures. Therefore, it may increase the irisin of the
increased neutrophil count. It is suggested that
measurement of irisin can be an additional supportive
criterion that can be used in the differential diagnosis
of infectious diseases such as brucellosis.
The aim of this study is to investigate whether the
changes in the metabolism of Brucella patients,
which are common in certain regions of our country,
have effects on irisin, a metabolism hormone. In
addition, it is aimed to determine the relationship
between the other laboratory findings used in the
diagnosis of brucellosis patients and the irisin
hormone.

14 years, 167 ± 5 cm, 67.7 ± 5.1 kg for Brucella
patients, and 39 ± 16 years, 168 ± 4 cm, and 69.7 ±
7.8 kg for the control group, respectively.
Ethical approval was obtained from Firat University
Non-Invasive Local Ethics Committee before starting
the study. This study protocol was conducted
according to the Declaration of Helsinki.
Before starting the study, each participant underwent
a medical examination including cardiovascular risk
assessment (electrocardiography, medical history,
physical examination, and hormone analysis to rule
out abnormalities). It is known that different diseases
such as gastrointestinal or nutritional disorders,
metabolic diseases can significantly affect the level of
irisin (11). Therefore, persons with any disease
including respiratory, endocrinology, cardiac,
metabolic or renal diseases and those with viral
hepatitis were not included in the study. Additionally,
people who took alcohol, cigarettes, vitamin
supplements, any hormone or drug therapy, and
people using substances were excluded from the
study. People with a body mass index over 30,
pregnant or receiving cancer treatment were not
included in the study.
Specific diagnostic methods in Brucella: Showing
culture and bacteria in direct method, showing
antibodies; Standard tube agglutination, Rose Bengal
slide test, Coombs test, Spot dipstick test, IFA test,
ELISA, PCR. Rose Bengal, Standard tube
agglutination, spot dipstick test, spot tests are fast,
cheap and have high specificity in acute infections.
ELISA and PCR methods are expensive and time
consuming methods. In this study, Rose-Bengal lam
agglutination test and standard tube agglutination test
(STA) were performed in all patients with clinically
suspected brucellosis. The STA test was performed by
diluting the patient serum up to a titer of 1: 1280 and
agglutinations with titers of 1: 160 and above were
considered positive for brucellosis.
The control group consisted of healthy individuals
who did not have brucellosis or any febrile infectious
disease in the last 6 months. The control group was
composed of people who did not take any vitamins or
antioxidant supplements such as vitamin E and C.
Hormone Analysis: Patients were warned about not
eating or drinking, exercising, and smoking before
blood was drawn. All blood samples were taken
between 08:00 and 09:00 in the morning following an
overnight fast. Blood samples were centrifuged at +4
℃ 4500 rpm for 5 minutes and their serum was
obtained. Serums obtained later were stored at -80 ° C
until analyzed. The level of irisin was measured by

Material and Method
Eighty brucellosis patients (n = 40 females, n = 40
males) and 80 healthy individuals without any
infection (n = 40 females, n = 40 males) participated
in this study. The age, height and weight was 37.1 ±
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Discussion
The irisin is an exercise-induced hormone that
increases fat burning by affecting human metabolism
(13). In some diseases such as obesity and type 2
diabetes, the pathogenesis or relationship of the
disease has been reported in the literature by affecting
the level of irisin (11).
However, there are no studies investigating the level
of irisin in infectious diseases. This is the first study
investigating the level of the hormone irisin, a
metabolism hormone, in patients with Brucella. In the
literature, there are very few studies in which
endocrine system hormones have been studied in
brucellosis patients. However, studies reporting a
close relationship between the endocrine system and
the immune system are available in the literature (9,
10). In this study, the higher irisin level in brucellosis
patients than the control group suggests that irisin
hormone, which is an energy-metabolism hormone,
may be a parameter that should be taken into account
in patients with infection. Until now, blood irisin level
has been studied in various diseases in the literature.
Since it is known to be associated with muscle mass
or insulin resistance, it has led to the investigation of
its potential cardiovascular effect in various studies.
Irisin level has been studied in chronic renal failure,
some cancers, metabolic diseases, non-alcoholic liver
disease and osteoporosis, but in these studies irisin
was evaluated as a hormone rather than a biochemical
marker (26). In this study, whether irisin level could
be a biochemical marker in patients with brucellosis
was investigated.
In a study conducted in the literature, irisin level was
measured in rats with acute myocardial infarction.
They determined that the level of the irisin decreased
while on the contrary, the levels of CK and CK-MB
increased (27). Therefore, they suggested that low
irisin level in the early period could also be a
biomarker to support the diagnosis of acute
myocardial infarction. In this study, it was determined
that there is a negative correlation between serum
irisin level and CRP and sedimentation levels, which
is an indicator of infection, in patients with
brucellosis. Therefore, it is thought that serum irisin
level in brucellosis patients can be considered as a
supportive diagnostic marker. Additional supportive
studies are needed for this.
Acknowledgement: This study was supported by
Van Yüzüncü Yıl University Scientific Research
Project Office (Project number: TSA-2018-6413).

Fig. 1. Irisin levels response to the control, brucella
patient’s groups. Values are presented as mean± SE
*significant differences compared to the control levels

ELISA method using a commercial kit with a
sensitivity of 0.78 ng / mL (Phoenix Pharmaceuticals
Inc, Burlingame, California, USA). Intra-inter assay
coefficients are 5.61% and 14.56%. All analyzes were
carried out under the same experimental conditions
with double blind. Serum CRP and sedimentation
levels (Abbott Arcitech 8200) were measured in a
Hemogram (Beckman Coulter) auto-analyzer using
commercial kits.
Statistical Analysis: Values are expressed as mean ±
standard error (SE). The Kolmogorov-Smirnov Z test
was performed and it was determined that the data
showed normal distribution. Therefore, unpaired t
test was used to determine the difference between
irisin levels in brucella and control groups. Pearson
correlation coefficient was used to determine the
correlation between irisin level and hematological
parameters (CRP and sedimentation). p<0.05 was
considered statistically significant.

Results
When irisin levels of brucella and control groups were
compared, it was determined that the irisin level in
the brucella group (179.1 ± 3.6 ng / ml) was
statistically significantly higher than the irisin level
(119.0 ± 1.2 ng / ml) of the control group (p <0.05)
(Figure).
When irisin level (179.1 ± 3.6 ng / ml) and CRP level
(7.72 ± 1.19 mg / L) of Brucella patients were
compared, it was determined that there was a
statistically significant negative correlation between
irisin and CRP levels (p < 0.05, r = -0.28).
When the irisin level (179.1 ± 3.6 ng / ml) and
sedimentation level (15.52 ± 1.95 mm / h) of Brucella
patients were compared, it was determined that there
was a statistically significant negative correlation
between irisin and sedimentation levels (p < 0.05, r =
-0.37).
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