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Abstract: One of the main predisposing factors of obstructive sleep apnea hypopnea syndrome (OSAHS) is obesity.
Current study confirmed that irisin can increase insulin sensitivity, reduce weight, and improve glucose tolerance.
This study is to investigate the relationship between serum irisin and sleep apnea syndrome. Enzyme-linked im-
munosorbent (ELISA) was applied to determine irisin level in 100 cases of sleep apnea syndrome and 30 cases of
healthy control. The group was divided into three groups according to illness degree. Serum irisin expression level in
sleep apnea syndrome (SAS) group (1.45+0.30 ng/ml) was significantly lower than that in healthy control (2.6+0.50
ng/ml) (P<0.05). Its level in severe group (0.55+0.05 ng/ml) was obviously lower than in moderate (1.01+0.04 ng/
ml) and mild group (1.85+0.03 ng/ml) (P<0.05). Serum irisin level showed certain correlativity with OSAHS. Serum
irisin level can provide auxiliary support for OSAHS diagnosis and severity evaluation.
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Introduction

Sleep apnea syndrome (SAS) presents as respi-
ratory tract obstruction caused by obesity,
older age, or disease. It is a kind of complicated
disease performed as apnea, snoring, dol-
drums, and anoxia. Patients in sleep may
appear more than 30 times apnea and sustain
for more than 10 s during 7 hours’ sleep, or
apnea more than 5 times in each hour. The
pathogenesis includes deviation of nasal sep-
tum, nasal polyps, nasopharyngeal adenoid
hypertrophy, giant tongue, tonsil hypertrophy,
mandibular malformation, chronic obstructive
pulmonary disease (COPD), pulmonary heart
disease, obesity dyspnea sleepiness syndro-
me, acromegaly, mucous edema, high altitude
polycythemia, drug-induced respiratory depres-
sion, and medulla oblongata polio, etc. Gene-
rally, SAS can be divided into three types in
clinic: (1) block type, (2) central type, and (3)
hybrid type, of which obstructive sleep apnea
hypopnea syndrome (OSAHS) is common. Its
pathogenesis is upper respiratory tract obstruc-
tion caused by the soft tissue relaxation near
throat, leading to vagus nerve active at night,

and resulting in sleep apnea induced by airway
narrowing. Such patients generally exist insom-
nia, snoring, and hypophrenia. Long-time sus-
taining will cause harm to the cardiopulmonary
function, and severe cases can appear sudden
death. The patients are often accompanied by
hypertension, abnormal voice, and obesity. Its
pathogenesis is quite complicated and associ-
ated with both anatomical and neural elements.
It seriously affects patients’ life and work, and
may even threaten the patients’ life [1-3]. Some
studies showed that SAS is the inducing factor
of cerebral infarction, coronary heart disease,
and cardiac insufficiency [4, 5]. Thus, its diag-
nosis and treatment is the hot spot of the clini-
cal and basic research. Irisin is a kind of mem-
brane protein, which production needs peroxi-
some proliferator-activated receptor activation.
It also can be induced by the movement and
increase the heat production. It plays a preven-
tive and protective role on metabolic disorders
since it can induce white fat cells to produce
brown fat cells phenotype, whereas the later
can improve a variety of metabolic parameters
by increasing the heat production. Therefore,
irisin can protect cardiovascular disease, type 2
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Table 1. Serum irisin level comparison

Group Cases Serum irisin level (ng/ml)
SAS 100 1.45+0.30"
Healthy control 30 2.6£0.50
“P<0.05.

Table 2. Serum irisin level in different degree
of SAS

Group Cases  Serum irisin level (ng/ml)
Mild 30 1.85+0.03
Moderate 30 1.01+0.04
Severe 40 0.55+0.05

Table 3. The value of serum irisin in OSAHS
diagnosis

Group Cases Positive rate
Mild 30 20.0 (6/30)
Moderate 30 10.0 (3/30)
Severe 40 5.0 (2/40)

diabetes, and fatty liver [6-8], and some stud-
ies found that serum irisin level was related to
SAS [9]. This study observed serum irisin level
in 100 patients diagnosed with SAS and 30
cases of healthy control to explore its meaning
in SAS.

Materials and methods
Research object

(1) Experimental group: 100 cases of patients
between January 2014 and May 2015 in the
otolaryngology of our hospital were enrolled.
The patients were diagnosed as SAS according
to the American academy of sleep medicine
diagnostic criteria [10], including 30 cases of
mild (5 times/h < AHI <20 times/h), 30 cases
of moderate (20 times/h < AHI <40 times/h),
and 40 cases of severe (AHI > 40 times/h). AHI
represented for sleep apnea hypoventilation
index; male and female ratio was 3:2, and the
average age was 40.0+10.0 years old. (2)
Control group: 30 cases of healthy examined
subjects in our hospital medical center. Male
and female ratio was 1:1, and the average age
was 45.0+9.0 years old. All patients underwent
overnight polysomnography (PSG) monitoring
using the Embletta 9 (Embla, Bloomfield, CO,
USA) at the sleep laboratory of the Geriatrics
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Methods

4 ml peripheral blood was extracted from elbow
vein in the morning (fasting for 8~12 h), and
centrifuged at 1000 rpm for 20 min after 2
hours’ standing at room temperature to reduce
red blood cells and serum adhesion and the
incidence of hemolysis. The serum was stored
at -20°C refrigerator for irisin detection. Irisin
concentration was determined by enzyme-
linked immuno sorbent assay (ELISA) according
to the manual. ELISA kit was bought from
Wuhan yoel Biotech Company. Inter assay index
of variation (CV) <12%, whereas intra-assay
index of variation (CV) <10%.

Statistical analysis

All statistical analyses were performed using
SPSS17.0 software (Chicago, IL). Numerical
data were presented as means and standard
deviation (Mean + SD). Differences between
multiple groups were analyzed by t test, chi-
square test, and Fisher’'s exact test. P<0.05
was considered as significantly different.

Results

Serum irisin expression level in sleep apnea
syndrome (SAS) group was significantly lower
than that in healthy control (P<0.05) (Table 1).

Serum irisin analysis showed that its level
decreased following the increase of the severi-
ty of SAS (P<0.05), suggesting that irisin level
reduced following the aggravation of the dis-
ease (Table 2).

The value of serum irisin in OSAHS diagnosis

According to Anastasilakis AD et al. result,
serum irisin level was related to multiple fac-
tors including age, gender, body mass index,
and movement [10]. So it is unable to define
the normal level in the crowd. In this study, we
took the average value of healthy control as
critical point, and defined positive as less than
such value. Table 3 showed that serum irisin
level in severe group was obviously lower than
in moderate and mild group (P<0.05), while it
was slightly lower in moderate group than that
in mild group (P<0.05).
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Figure 1. Serum irisin level value distribution in SAS.

Serum irisin level value distribution in SAS

Serum irisin expression in healthy control was
high, whereas it was lower in SAS group. Further
analysis showed that serum irisin level in most
SAS patients was between 0 and 1 ng/ml, while
it was generally more than 3 ng/ml in healthy
control (Figure 1).

Discussion

Following the improvement of quality of life and
eating habits changes, obese or overweight
could be seen widespread. Its combination
with other pathogenic factors is the main mech-
anism of cardiovascular disease, metabolic dis-
ease, and many other diseases [11-15]. SAS is
a type of disease that seriously affect human
health which can directly or indirectly caused
cerebral infarction, coronary atherosclerosis,
heart disease, hypertension, sudden cardiac
death, and arrhythmia. While these diseases
can further worsen SAS and form a vicious cir-
cle, leading to the morbidity and mortality of
SAS increased year by year. OSAHS is the most
common type that accounts for 90.0%. Obesity
is one of the key controllable factors affected
the condition except age and respiratory tract
abnormal anatomy. The incidence of OSAHS in
obese people is obviously higher than in normal
population. A study reported that visceral fat
content was positive correlated with AHI, while
pulmonary capacity and pulmonary compliance
decrease in obese patients lead to apnea in
the night and even severe hypoxemia [16, 17].
OSAHS causes patients sleepiness in the day-
time and exercise capacity decreased obvious-
ly, and it leads to blood glucose elevation and
fat formation. Therefore, they form a vicious
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white fat cells in vivo and in
vitro to stimulate UCP1 ex-
pression and regulate related
factors, and eventually be-
come brown fat changes. This transformation
process with the increase of the heat produc-
tion can enhance insulin sensitivity, reduce
weight, and improve the glucose tolerance [21,
22]. Recent clinical studies have shown that iri-
sin level was correlated with its precursor
FNDC5 and PGC1lax mRNA level, and more and
more researches also confirmed that fat cells
can release irisin [23-25]. One of the main pre-
disposing factors of OSAHS is obesity, and irisin
has similar function with leptin that expressed
highly in healthy people. Irisin level is closely
associated with numerous diseases [26]. Thus,
our study evaluated serum irisin level in OSAHA
patients to investigate their relationship.

We first detected irisin level in both OSAHA
group and healthy control, and the results
showed that OSAHS group was significantly
lower than healthy control. At the same time, it
presented the decrease trend following the
increase apnea degree. Serum irisin level in
severe group was obviously lower than in mod-
erate and mild group, while it was slightly lower
in moderate group than that in mild group.
Serum irisin level in most SAS patients was
between O and 1 ng/ml, while it was generally
more than 3 ng/ml in healthy control.

To sum up, we believed that serum irisin level
was related to SAS, and its level can provide
basis for SAS diagnosis and severity evalu-
ation.

Acknowledgements

National Scientific Fund of PR China (no.
30700890); National Scientific Fund of PR
China (no. 81100059).

Int J Clin Exp Med 2016;9(1):288-292



Serum Irisin level in SAS patients

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Yu Yang, Depart-
ment of Geriatrics, The Second Xiangya Hospital of
Central South University, Middle Ren-Min Road, No.
139, Changsha, Hunan 410011, People’s Republic
of China. Tel: +86-731-85294318; Fax: +86-731-
85294318; E-mail: yangyulive@126.com

References

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

291

Alderazi YJ, Grotta JC. Acute antithrombotic
treatment of ischemic stroke. Curr Vasc Phar-
macol 2014; 12: 353-64.

Steg PG, Dorman SH, Amarenco P. Athero-
thrombosis and the role of antiplatelet therapy.
J Thromb Haemost 2011; 9 Suppl 1: 325-32.
Furie KL, Kasner SE, Adams RJ, Albers GW,
Bush RL, Fagan SC, Halperin JL, Johnston SC,
Katzan |, Kernan WN, Mitchell PH, Ovbiagele B,
Palesch YY, Sacco RL, Schwamm LH, Wassert-
heil-Smoller S, Turan TN, Wentworth D; Ameri-
can Heart Association Stroke Council, Council
on Cardiovascular Nursing, Council on Clinical
Cardiology, and Interdisciplinary Council on
Quality of Care and Outcomes Research.
Guidelines for the prevention of stroke in pa-
tients with stroke or transient ischemic attack:
a guideline for healthcare professionals from
the american heart association/american
stroke association. Stroke 2011; 42: 227-76.
Shinohara Y, Katayama Y, Uchiyama S, Yama-
guchi T, Handa S, Matsuoka K, Ohashi Y, Tana-
hashi N, Yamamoto H, Genka C, Kitagawa Y,
Kusuoka H, Nishimaru K, Tsushima M, Koret-
sune Y, Sawada T, Hamada C; CSPS 2 group.
Cilostazol for prevention of secondary stroke
(CSPS 2): an aspirin-controlled, double-blind,
randomised non-inferiority trial. Lancet Neurol
2010; 9: 959-68.

Bhattacharya P, Pandey AK, Paul S, Patnaik R.
Alleviation of glutamate mediated neuronal in-
sult by piroxicam in rodent model of focal cere-
bral ischemia: a possible mechanism of GABA
agonism. J Physiol Biochem 2014; 70: 901-13.
Ito H, Hashimoto A, Matsumoto Y, Yao H, Miya-
koda G. Cilostazol, a phosphodiesterase inhibi-
tor, attenuates photothrombotic focal ischemic
brain injury in hypertensive rats. J Cereb Blood
Flow Metab 2010; 30: 343-51.

Umemura K, Ishihara H, Nakashima M. Anti-
platelet effects of clopidogrel in rat middle ce-
rebral artery thrombosis model. Thromb Res
1995; 80: 209-16.

Park HS, Han KH, Shin JA, Park JH, Song KY,
Kim DH. The neuroprotective effects of carno-
sine in early stage of focal ischemia rodent

(9]

[10]

(11]

[12]

[13]

(14]

[15]

(16]

(17]

(18]

[19]

[20]

model. J Korean Neurosurg Soc 2014; 55:
125-30.

Yoshida H, Itoh S, Hara T, Sasaki Y, Kondo S,
Nakagawa T, Asanuma A, Tanabe S. A phos-
phodiesterase 3 inhibitor, K-134, improves
hindlimb skeletal muscle circulation in rat
models of peripheral arterial disease. Athero-
sclerosis 2012; 221: 84-90.

Arumugam TV, Granger DN, Mattson MP.
Stroke and T-cells. Neuromolecular Med 2005;
7:229-42.

Becker K, Kindrick D, Relton J, Harlan J, Winn
R. Antibody to the alpha4 integrin decreases
infarct size in transient focal cerebral ischemia
in rats. Stroke 2001; 32: 206-11.

Gendron A, Teitelbaum J, Cossette C, Nuara S,
Dumont M, Geadah D, du Souich P, Kouassi E.
Temporal effects of left versus right middle ce-
rebral artery occlusion on spleen lymphocyte
subsets and mitogenic response in Wistar rats.
Brain Res 2002; 955: 85-97.

Brait VH, Jackman KA, Walduck AK, Selemidis
S, Diep H, Mast AE, Guida E, Broughton BR,
Drummond GR, Sobey CG. Mechanisms con-
tributing to cerebral infarct size after stroke:
gender, reperfusion, T lymphocytes, and Nox2-
derived superoxide. J Cereb Blood Flow Metab
2010; 30: 1306-17.

Dirnagl U, Klehmet J, Braun JS, Harms H,
Meisel C, Ziemssen T, Prass K, Meisel A.
Stroke-induced immunodepression: experi-
mental evidence and clinical relevance. Stroke
2007; 38 Suppl: 770-3.

Gee JM, Kalil A, Thullbery M, Becker KJ. Induc-
tion of immunologic tolerance to myelin basic
protein prevents central nervous system auto-
immunity and improves outcome after stroke.
Stroke 2008; 39: 1575-82.

Gelderblom M, Leypoldt F, Steinbach K, Beh-
rens D, Choe CU, Siler DA, Arumugam TV, Orth-
ey E, Gerloff C, Tolosa E, Magnus T. Temporal
and spatial dynamics of cerebral immune cell
accumulation in stroke. Stroke 2009; 40:
1849-57.

Merrill JT. Co-stimulatory molecules as targets
for treatment of lupus. Clin Immunol 2013;
148: 369-75.

Podojil JR, Miller SD. Targeting the B7 family of
co-stimulatory molecules: successes and chal-
lenges. BioDrugs 2013; 27: 1-13.

Bauquet AT, Jin H, Paterson AM, Mitsdoerffer
M, Ho IC, Sharpe AH, Kuchroo VK. The costimu-
latory molecule ICOS regulates the expression
of c-Maf and I-:21 in the development of follic-
ular T helper cells and TH-17 cells. Nat Immu-
nol 2009; 10: 167-75.

Zhang X, Ing S, Fraser A, Chen M, Khan O, Za-
kem J, Davis W, Quinet R. Follicular helper T
cells: new insights into mechanisms of autoim-
mune diseases. Ochsner J 2013; 13: 131-9.

Int J Clin Exp Med 2016;9(1):288-292


mailto:yangyulive@126.com

(21]

[22]

(23]

(24]

292

Serum Irisin level in SAS patients

Matsui Y, Okamoto H, Inobe M, Jia N, Shimizu
T, Akino M, Sugawara T, Tezuka K, Nakayama
Y, Morimoto J, Kimura C, Kon S, Miyazaki T, Ki-
tabatake A, Uede T. Adenovirus-mediated gene
transfer of ICOSIg fusion protein ameliorates
ongoing experimental autoimmune myocardi-
tis. Hum Gene Ther 2003; 14: 521-32.

Galicia G, Kasran A, Uyttenhove C, De Swert K,
Van Snick J, Ceuppens JL. ICOS deficiency re-
sults in exacerbated IL-17 mediated experi-
mental autoimmune encephalomyelitis. J Clin
Immunol 2009; 29: 426-33.

Li J, Semple K, Suh WK, Liu C, Chen F, Blazar
BR, Yu XZ. Roles of CD28, CTLA4, and induc-
ible costimulator in acute graft-versus-host
disease in mice. Biol Blood Marrow Transplant
2011; 17: 962-9.

Li J, Semple K, Suh WK, Liu C, Chen F, Blazar
BR, Yu XZ. Inducible costimulator (ICOS) block-
ade inhibits accumulation of polyfunctional T
helper 1/T helper 17 cells and mitigates auto-
immune arthritis. Ann Rheum Dis 2010; 69:
1495-501.

[25]

[26]

Odegard JM, DiPlacido LD, Greenwald L, Kash-
garian M, Kono DH, Dong C, Flavell RA, Craft J.
ICOS controls effector function but not traffick-
ing receptor expression of kidney-infiltrating
effector T cells in murine lupus. J Immunol
2009; 182: 4076-84.

Wang B, Ma N, Cheng H, Zhou H, Qiu H, Yang J,
Wang J. Effects of ICOSLG expressed in mouse
hematological neoplasm cell lines in the GVL
reaction. Bone Marrow Transplant 2013; 48:
124-8.

Int J Clin Exp Med 2016;9(1):288-292



