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ABSTRACT Objective: To investigate the differences of serum neuropeptide Y (NPY), heat shock protein 70 (HSP-70) and
v-aminobutyric acid (GABA) levels in patients with obstructive sleep apnea hypopnea syndrome (OSAHS) with different conditions, and
to analyze their correlation with sleep structure parameters and the risk factors of cognitive dysfunction in patients with OSAHS. Meth-
ods: 122 patients with OSAHS who were admitted to Nanjing Jiangbei Hospital Affiliated to Nantong University and Jiangsu Provincial
People's Hospital from March 2019 to March 2022 were selected. According to the sleep apnea hypopnea index (AHI) and the lowest
oxygen saturation (SPO,) at night, patients with OSAHS were divided into mild group with 32 cases, moderate group with 54 cases and
severe group with 36 cases. According to the Montreal Cognitive Assessment Scale (MoCA), they were divided into cognitive dysfunction
group (less than 26 scores, 71 cases) and normal cognitive function group (greater than or equal to 26 scores, 51 cases). The serum NPY,
HSP-70, GABA levels were detected. Pearson correlation analysis was performed to analyze the correlation between serum NPY,
HSP-70, GABA and sleep structure parameters in patients with OSAHS. Univariate and multivariate Logistic regression analysis were

used to analyze the risk factors of cognitive dysfunction in OSAHS. Results: The serum NPY, HSP-70 levels, times of fast wave sleep,
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times of awakening after falling asleep and percentage of fast wave sleep in the severe group were higher than those in the moderate
group and mild group (P<<0.05), while the serum GABA level, times of slow wave sleep and percentage of slow wave sleep were lower
than those in the moderate group and mild group (P<<0.05). The serum NPY and HSP-70 levels in patients with OSAHS were positively
correlated with the times of fast wave sleep, the times of awakening after falling asleep and the percentage of fast wave sleep (P<<0.05), and
negatively correlated with the times of slow wave sleep and the percentage of slow wave sleep (P<<0.05). The serum GABA level was
negatively correlated with the times of fast wave sleep, the times of awakening after falling asleep and the percentage of fast wave sleep
(P<<0.05), and positively correlated with the times of slow wave sleep and the percentage of slow wave sleep (P<<0.05). Severe OSAHS,
increased times of awakening after falling asleep, NPY (increased) and HSP-70 (increased) were risk factors for cognitive dysfunction in
patients with OSAHS (P<<0.05), while GABA (increased) was a protective factor (P<<0.05). Conclusion: The increased serum NPY and

HSP-70 levels and the decreased GABA level are associated with sleep structure disorder and cognitive dysfunction in patients with

OSAHS. The detection of serum NPY, HSP-70 and GABA can assist in evaluating sleep and cognitive function of patients.
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Table 1 Comparison of serum NPY, HSP-70 and GABA levels in patients with OSAHS with different conditions(x+ s )

Groups n NPY(ng/L) HSP-70( wg/L) GABA( pmol/mL)
Mild group 32 21.35+ 6.09 1.95% 0.51 261.32+ 10.25
Moderate group 54 29.35+ 8.12° 247+ 0.63° 251.32+ 9.87°
Severe group 36 38.42+ 9.84°° 3.53+ 0.87°° 203.45+ 10.42°°¢
F 36.803 48.493 338.655
P 0.000 0.000 0.000

Note: Compared with the mild group, ° P<<0.05. Compared with the moderate group, ° P<<0.05.

2.2 A[EfFETE OSAHS B HEREHSE LR L T ERgH AR EEAH (P<<0.05) ; v B 25 1 Uik Bl AR YR 2 18 T
TR 2H 0 U MR OB S IR 7T 4 AR T rh B4 R BEAR T 2 HUR TR R 41 (P<<0.05) , HReisl MR U 5 . AR )5 5% T
2H (P<<0.05) , L R AR Y B0 AR J5 o BR OB BRI IR B4 WA PRI BRI 75 43 e 8 TR R4 (P<<0.05), L3R 2,

* 2 FEFIE OSAHS BEMERLISHILE (22 5)

Table 2 Comparison of sleep structure parameters in patients with OSAHS with different conditions(x+ s )

Times of awakening

Times of slow wave Times of fast wave . Percentage of slow  Percentage of fast
Groups n ) ) after falling asleep
sleep (times) sleep( times ) ) wave sleep( %) wave sleep( %)
(times)
Mild group 32 7.68% 0.65 68.12+ 9.35 20.48+ 3.05 7.52+ 0.93 91.35+ 5.43
Moderate group 54 6.42+ 0.82° 76.23+ 10.54° 23.51% 4.12° 6.35+ 0.75° 93.12+ 5.62°
Severe group 36 5.12+ 0.53°° 85.12+ 12.57°° 2542+ 6.39°° 5.12+ 0.63°° 95.12+ 3.48°°
F 113.074 20.720 9.517 82.594 4.787
P 0.000 0.000 0.000 0.000 0.010

Note: Compared with the mild group, ° P<<0.05. Compared with the moderate group, ° P<<0.05.

2.3 NPY HSP-70,GABA SEERR 1S EIHIHH X 1% 5 b e e AR VR 5 A R 5 PR B DB B IR 4 L 22 47 A O
OSAHS 3% [MiiE NPY \HSP-70 7KV 5 Pyl BEAR R E A (P<0.05), 5548 i)k B HIR /R &% 42 i BE AR 5 43 L2 1IE AR G (P<

W Jo5 i R U PRI RIS 7 0 bE 2 IR AH DR (P<<0.05), 518k 0.05), 3% 3,

MRE A2 U IR A 43 L 2 HAHDE (P<0.05) 5 1L GABA 7K

% 3 NPY . HSP-70,GABA SERER &S HMHE X RE(r, P)
Table 3 Correlation coefficients between NPY, HSP-70, GABA and sleep structure parameters(r, P)

NPY HSP-70 GABA
Indexes
r P r P r P

Times of slow wave sleep -0.509 0.000 -0.532 0.000 0.529 0.000
Times of fast wave sleep 0.523 0.000 0.495 0.000 -0.503 0.000
Times of awakening after

0.577 0.000 0.506 0.000 -0.468 0.000

falling asleep

Percentage of slow wave

-0.425 0.001 -0.471 0.000 0.552 0.000

sleep

Percentage of fast wave

0.603 0.000 0.582 0.000 -0.498 0.000

sleep
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Table 4 Univariate analysis of cognitive impairment in patients with OSAHS

Cognitive dysfunction ~ Normal cognitive function

Factors group(n=71) group(n=51) v’ r
Age(years) 54.12+ 5.09 51.12% 6.38 2.886 0.005
Gender[n(% )]
Male 39(54.93) 26(50.98) 0.186 0.666
Female 32(45.07) 25(49.02)
Body mass index( kg/m?) 29.81% 1.63 24.40% 1.60 18.221 0.000
Years of education( years ) 9.21+ 1.39 9.68+ 1.21 -1.943 0.054
Smoking history[n( % )] 40(56.34) 18(35.29) 5.270 0.022
Drinking history[n(%)] 21(29.58) 12(23.53) 0.550 0.458
Basic diseases[n( % )]
Hyperlipidemia 19(26.76) 13(25.49) 0.025 0.875
Type 2 diabetes 35(49.30) 15(29.41) 4.852 0.028
Hypertension 33(46.48) 14(27.45) 4537 0.033
Coronary heart disease 17(23.94) 5(9.80) 4.015 0.045
OSAHS course(months ) 6.11x 1.02 5.87 1.21 1.185 0.238
OSAHS family history[n( % )] 26(36.62) 15(29.41) 0.691 0.406
OSAHS condition[n( % )]
Mild 4(5.64) 28(54.90)
Moderate 37(52.11) 17(33.34) 39.182 0.000
Severe 30(42.25) 6(11.76)
Times of slow wave sleep( times ) 6.33+ 1.21 6.42+ 1.37 -0.383 0.702
Times of fast wave sleep( times ) 77.12+ 9.35 76.18+ 8.39 0.571 0.569
Times of awakening after falling
asleep( times) 26.35+ 8.45 19.00+ 2.26 6.052 0.000
Percentage of slow wave sleep( %) 6.25% 0.45 6.36% 0.51 -1.259 0.210
Percentage of fast wave sleep( % ) 96.32+ 2.15 88.97+ 1.06 22.509 0.000
NPY(ng/L) 36.25+ 6.02 21.13+ 5.36 14.315 0.000
HSP-70( wg/L) 3.02+ 0.82 2.13+ 0.72 6.217 0.000
GABA( pmol/mL) 221.35%+ 13.57 265.53+ 8.42 -20.567 0.000

3 318

OSAHS J&—Fh 4B RE LR, Aol 4 S 2 ey
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Table 5 Multivariate Logistic equation affecting cognitive impairment in patients with OSAHS

Variable B SE Wald «* OR(95%CI) P

Constant term 8.125 2.659 9.337

Severe OSAHS 0.952 0.308 9.551 3.043(1.851~4.880) 0.000
Increased times of awakening

afcr falling aslecp 0.812 0.281 8.348 2.252(1.490~3.406) 0.000
NPY/(increased ) 0.523 0.189 7.657 1.865(1.287~2.701) 0.000
HSP-70( increased ) 0.465 0.168 7.654 1.685(1.212~2.343) 0.016
GABA( increased ) -0.425 0.152 7.818 0.654(0.485~0.881) 0.012
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