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Abstract: Discus the management of Enhanced recovery after surgery, levels and clinical meaning of interleukin IL-18 and
IL-6 in peripheral blood of patients with sleep apnea hypopnea syndrome (OSAHS). By ELISA to detect the levels of IL-18 and
IL-6 in serum and peripheral blood mononuclear cells (PBMCs) supernatants of OSAHS patients and healthy controls and check
the changes in serum IL-18 and IL-6 levels in OSAHS patients before and after Han uvulopalatopharyngoplasty (H-UPPP)
treatment. The levels of IL-18 and IL-6 in serum and PBMCs supernatant of OSAHS patients were higher than those of the
matched group (P <0.05). The levels of serum IL-18 and IL-6 increased with the severity of OSAHS, and the levels of IL-18 and
IL-6 in serum and PBMCs supernatants were positively correlated (P <0.05). After 2 months of H-UPPP, the serum levels of
IL-18, IL-6 and the index of respiratory disturbance were significantly lower than before the treatment (P <0. 05). The sleep
quality and nocturnal hypoxia were significantly improved, and the lowest oxygen saturation was significantly higher than before
the treatment (P <0.05). IL-18 and IL-6 may play an important role in the pathogenesis and prognosis of OSAHS.
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(tumor necrosis factor, TNF-a), (interleukin, IL)-6 and so on
show high expression in the serum of OSAHS patients [3]. In
recent years, systematic research on IL-18 and IL-6 has become
more and more profound, but there is still little research on its
OSAHS disease [4]. The aim of this study is to check the level of
IL-18 and IL-6 in the supernatant of peripheral blood
mononuclear cells (PBMCs) in serum and peripheral blood
mononuclear cells of OSAHS patients and Changes of serum
levels of IL-18 and IL-6 before and after treatment with
Han-uvulopalatopharyngoplasty (H-UPPP), to explore the role
and meaning of IL-18 and IL-6 in OSAHS pathophysiology and
clinical practice [5, 6].

1. Introduction

The concept of the Enhanced Recovery After Surgery (ERAS)
was first proposed by Professor Henrik Kehlet of the University
of Copenhagen in Denmark in 1997, hoping to reduce the
physiological and psychological trauma stress of the surgical
patients through a series of optimization measures to optimize the
perioperative period to achieve rapid recovery [1]. ERAS has
been widely used in many fields at present. The obstructive sleep
apnea-hypopnea syndrome, OSAHS refers to the repeated
collapse of the upper airway during sleep, accompanied by
symptoms such as sleep disorder, apnea, hypoxemia,
hypercapnia, daytime sleepiness and snoring, which can lead to
complications such as cardiovascular disease and seriously harm
the health of the people [2]. At present, the pathogenesis of
OSAHS is not very clear. Previous studies have shown that
inflammatory cytokines such as C reactive protein are involved,

2. Materials and Methods
2.1. Case Data

Selecting 64 cases of OSAHS patients diagnosed by
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polysomnography (PSG) were diagnosed in September 2017
~2018 June the First Affiliated Hospital of Jinan University
otolaryngology head and neck surgery. According to the
diagnostic criteria for the diagnosis and treatment of
obstructive sleep apnea hypopnea syndrome, the OSAHS
patients were divided into 15 cases of mild OSAHS group, 19
cases of moderate OSAHS group and 26 cases of severe
OSAHS group, including 33 male, 27 female and 32 ~66 (age
32 ~66). 45.26 + 6.59 years old, all of them were treated with
H-UPPP. Another 20 healthy volunteers (all normal by PSG
test) were selected as control group, including 11 males and 9
females, aged 32 to 64 (44.26 + 7.02) years. There was no
significant difference in general data among groups.

2.2. Method

2.2.1. Specimens Collected

Specimens were collected from each group after the
completion of polysomnography on the next day after the
completion of the morning and space-time abdominal
extraction of venous blood two, of which one (3ml) 4 degrees
centigrade and 3000 1/ min centrifugation 10 min, taking the
supernatant and cryopreservation at -80 centigrade; the other
(3 ml) was used for the isolation and culture of PBMCs.

2.2.2. PBMCs Separated

PBMCs was separated and cultured with 6 ml of venous blood
extracted under the aseptic environment, injected into the ACD
anticoagulant tube, gently shaking, and adding PBS dilution in
proportion to the volume ratio of 1 to 1 at room temperature, and
absorbing 6 ml lymphocyte separation liquid (and the volume
ratio of the blood specimen before dilution 1 to 1) in the
centrifuge tube, and the diluted blood was slow. A centrifuge tube
containing lymphocytes was added to the centrifuge tube at 18

~20 and 2000 t/min for 20 min centrifugation. Carefully drain the
PBMCs layer into the new centrifuge tube and mix the PBS
solution with 2000 1/ min and 10 min centrifugation for 2 times.
The cells were seeded in the culture plate for 50 ng/ ml PMA and
500 ng/ mllonomycin stimulation experiments. The supernatant
of the cell culture medium was collected and stored at -20.

2.2.3. Serum, PBMCs Supernatant and H-UPPP Treatment

Serum, PBMCs supernatant and H-UPPP treatment, IL-18
and IL-6 were measured by quantitative ELISA method, IL-18
and IL-6, IL-6 ELISA kit and IL-18 ELISA reagent box were
purchased from Biyun Tian Biotechnology Co., Ltd. Patients
in group OSAHS were treated with H-UPPP for 2 months after
treatment. The levels of IL-18 and IL-6 in serum were re
measured and compared with those before treatment.

Statistical analysis was performed by SPSS 20 software. All
normal distribution data were expressed by mean + SD. Single
factor analysis of variance (One-way ANOVA) and t test were
used. Correlation analysis was conducted by Spearman test
with nonparametric statistics.

3. Results

3.1. Comparison of Serum IL-18 and IL-6 Levels in OSAHS
Group and Control Group

Compared with the control group, the serum levels of IL-18
and IL-6 in the serum were compared with those in the control
group. The serum levels of IL-18 and IL-6 in the OSAHS
group increased, and the level of IL-18 and IL-6 in the serum
increased gradually with the severity of the disease. The
difference was statistically significant (P <0.05). See Table 1

Table 1. Comparison of serum IL-18 and IL-6 levels in OSAHS group and control group.

Item control group(n=20) Mild group(n=15) Moderate group(n=19) Severe group(n=26) F-number
IL-18 17.25+4.85 48.18+7.26* 77.49+8.33# 104.75+£11.47 A 306.51+£36.97
1L-6 4.57+1.25 19.24+2 .54* 21.36+2.66# 28.26+3.07 A 138.26+14.02

Comparison with the control group: *P <0.05; Comparison with the Mild group:#P <0.05; Comparison with the Moderate group: AP <0.05

3.2. Comparison of IL-18 and IL-6 Levels in PBMCs
Supernatant of OSAHS Group and Control Group

The levels of IL-18 and IL-6 in PBMCs supernatant of
OSAHS group and control group were compared to detect the
level of IL-18 and IL-6 in the supernatant of the cell culture

medium after stimulation. The results showed that IL-18 and
IL-6 water in PBMCs supernatant of OSAHS group and
control group increased significantly, and the difference was
statistically significant (P <0.01). See Table 2.

Table 2. Comparison of IL-18 and IL-6 levels in PBMCs supernatant of OSAHS group and control group (pg/ ml, mean+SD).

Item Control group(n=20) OSAHS group(n=60) T-number P-number
IL-18 77.24+8.01 235.41+£25.89 -18.45 <0.01
1L-6 21.46+2.28 88.52+10.37 -13.26 <0.01

3.3. Correlation Analysis Between IL-18 and IL-6 in Serum
and Peripheral Blood Mononuclear Cell Culture
Medium Supernatant of Group OSAHS

The levels of IL-18 and IL-6 in serum and in vitro culture of
PBMCs supernatant were related to the higher levels of IL-18

and IL-6 in serum and PBMCs culture supernatant in group
OSAHS and PBMCs culture. The correlation analysis was made
to further study the relationship between the two factors. There
was a positive correlation between IL-18 and IL-6 content in
serum and PBMCs medium of OSAHS group. See Figure 1.
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Figure 1. Correlation analysis between IL-18 and IL-6 in serum and peripheral blood mononuclear cell culture medium supernatant of group OSAHS.

3.4. Changes of Serum IL-18 and IL-6 Levels and Related
Indexes in OSAHS Group Before and After Treatment

After 2 months of H-UPPP operation, the serum IL-18, IL-6
level and respiratory disturbance index (apnea-hypopnea
index, AHI) were significantly lower than those before
treatment after 2 months of H-UPPP operation. The difference
was statistically significant (P < 0.05). The quality of sleep in

the patients was significantly improved, and the lowest blood
oxygen was found. The degree of saturation (lowest
oxyhemoglobin saturation, LSO) was significantly higher
than that before treatment (P <0.05), and the difference was
statistically significant (P < 0.05), and the state of hypoxia at
night was obviously improved. See Table 3

Table 3. Changes of serum IL-18 and IL-6 levels and related indexes in OSAHS group before and after treatment (n=60, mean+SD).

Item Control group(n=20) OSAHS group(n=60) T-number P-number
IL-18(pg/ml) 95.36+8.26 38.41+4.26 16.28 <0.05
IL-6(pg/ml) 26.35+2.39 10.29+1.32. 14.77 <0.05
AHI(times/h) 36.55+3.87 10.54+1.26 19.57 <0.05
LSO(%) 77.4149.21 82.34+10.10 -5.26 <0.05

4. Discussion

The communication and cooperation between surgeons,
anesthesiologists and nurses is the key to the success of ERAS
[7]. The perioperative management of ERAS is very different
from traditional methods [8]. It is very necessary to inform
patients and their families about perioperative treatment [9]. It
can reduce the anxiety and fear of patients, so as to better
cooperate with the implementation of ERAS [10]. ERAS
emphasizes that intestinal preparation is simplified so as to
maintain the original intestinal microenvironment and
facilitate rapid recovery of intestinal function after operation
[11]. Studies have shown that simplified bowel preparation
does not increase postoperative anastomotic leakage and
postoperative infection rate [12]. ERAS emphasizes effective
postoperative analgesia, usually using epidural analgesia
pump, and does not affect intestinal function recovery [13]. In
respiratory sleep disorders, OSAHS is the most common,
which can cause the human body to be at different levels of
hypoxic condition. Chronic intermittent hypoxia and
hypercapnia can cause increased sympathetic excitability,
oxidative stress and inflammation [14]. Previous studies have
shown that OSAHS is a chronic inflammatory process
mediated by a variety of inflammatory cytokines [15]. The

results of this study showed that the content of IL-18 and IL-6
in the serum of OSAHS patients was significantly higher than
that of the control group, suggesting that IL-18 and IL-6 may
participate in the occurrence of OSAHS together. At the same
time, the level of both of them increased with the increase of
the severity of OSAHS, suggesting that IL-18 and IL-6 play an
important role in the dynamic course of OSAHS.

IL-18, as an important proinflammatory factor, has a strong
role in recruiting and activating neutrophils, which stimulates
the activation of T cells and promotes the maturation of
dendritic cells [16]. It also mediates the release of a variety of
inflammatory mediators and induces inflammatory reactions
in the body. It can increase the expression of inflammatory
cytokines such as IL-18 and IL-6 and produce synergistic
amplification [15]. IL-6 is a member of the IL-12 family,
secreted mainly by activated macrophages and dendritic cells,
and has an important role in the maintenance of Th17 cell
activation [18]. It stimulates the proliferation of Th17 cells
and the secretion of IL-18, and promotes the production of
chronic inflammatory factors and proinflammatory
chemokines in activated Th17 cells. This study showed that
the levels of IL-18 and IL-6 in serum and cultured PBMCs
supernatants of OSAHS patients were higher than those in the
control group, and the serum level of IL-18 and IL-6 in the
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supernatant of PBMCs culture liquid was positively correlated,
which showed that there was a certain correlation between
IL-18 and IL-6 in the course of OSAHS, and the relationship
between them was close [19]. In this study, the serum IL-18
and IL-6 levels of patients in group OSAHS after 2 months of
operation were significantly lower than those before the
treatment. It was similar to other commonly used evaluation
indicators such as AHI and LSO monitoring results, indicating
that the level of IL-18 and IL-6 can reflect the clinical process
and prognosis of OSAHS disease to a certain extent [20]

5. Conclusion

This study suggests that under the management of EARS,
IL-18 and IL-6 may participate in the occurrence and
development of OSAHS and affect its inflammatory response.
At the same time, the dynamic level changes of IL-18 and IL-6
can also be used as a new index for clinical observation of the
progression of OSAHS, and further improve the clinical
diagnosis of OSAHS.
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