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ABSTRACT Objective: To investigate the relationship between serum Irisin  (Irisin), Nesfatin-1 (Nesfatin-1) and 3-nitrotyrosine
(3-NT) levels in type 2 diabetes mellitus (T2DM) and glucose and lipid metabolism and obstructive sleep apnea hypopnea syndrome
(OSAHS). Methods: 80 patients with T2DM who were treated in Jingnan Medical College of the General Hospital of the Chinese
people's Liberation Army from April 2020 to September 2021 were selected as the research object. According to the results of
polysomnography (PSG), 51 patients with OSAHS were identified as T2DM combined with OSAHS group, and the remaining 29
patients were included as T2DM without OSAHS group. 40 healthy volunteers who came to Jingnan Medical College of the General
Hospital of the Chinese people's Liberation Army for physical examination in the same period were selected as the control group. The
Irisin, Nesfatin-1 and 3-NT levels in T2DM patients and control group were compared. Pearson correlation analysis showed the
correlation between Irisin, Nesfatin-1 and 3-NT and glucose and lipid metabolism indexes. The influencing factors of OSAHS in patients
with T2DM were analyzed by multivariate Logistic regression. Results: Irisin in T2DM combined with OSAHS group and T2DM without
OSAHS group was lower than that in the control group, and irisin in T2DM combined with OSAHS group was lower than that in T2DM
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without OSAHS group (P<0.05). Nesfatin-1 and 3-NT in T2DM combined with OSAHS group and T2DM without OSAHS group were
higher than those in the control group, and those in T2DM combined with OSAHS group were higher than those in T2DM without
OSAHS group (P<0.05). Glycosylated hemoglobin (HbAlc), fasting blood glucose (FBG) and 2h postprandial blood glucose (2hPG) in
T2DM combined with OSAHS group and T2DM without OSAHS group were higher than those in control group, and those in T2DM
combined with OSAHS group were higher than those in T2DM without OSAHS group (P<0.05). Triglyceride (TG), low density
lipoprotein cholesterol (LDL-C) and total cholesterol (TC) in T2DM combined with OSAHS group and T2DM without OSAHS group
were higher than those in control group, while high density lipoprotein cholesterol (HDL-C) was lower than those in control group (P<O0.
05). Pearson correlation analysis showed that Irisin was negatively correlated with HbAlc, FBG and 2hPG, while Nesatin -1 and 3-NT
were positively correlated with HbAlc, FBG and 2hPG (P<0.05). There were significant differences in age, hypertension, body mass
index, AHI, fasting C-peptide and Complicated coronary heart disease between T2DM combined with OSAHS group and T2DM without
OSAHS group (P<0.05). Irisin, Nesfatin-1, 3-NT, HbAlc, FBG, 2hPG, age and combined with hypertension were the influencing factors
of OSAHS in T2DM patients (P<0.05). Conclusion: The abnormal expression of Irisin, Nesfatin-1 and 3-NT in T2DM patients with

OSAHS is involved in the process of glucose and lipid metabolism, OSAHS occurrence. At the same time, OSAHS occurrence also

affected by HbAlc, FBG, 2hPG, age, hypertension. Early detection of the above indicators can be considered for relevant intervention.
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2.1 T2DM £#& JtEBZEMY Irisin Nesfatin-1,3-NT 7K EXF bk ZH(P<0.05), T2DM 43 OSAHS 41 . T2DM 443 OSAHS 4
T2DM 43 OSAHS £ . T2DM #4391 OSAHS £ Irisin fili ~ Nesfatin-1 3-NT & FX% 841, H T2DM 43 OSAHS 415 T
FXPREZH, H T2DM 43f OSAHS ZH{%TF T2DM K43 OSAHS  T2DM A£43F OSAHS 4H(P<0.05), W 1,

% 1 T2DM £ B Irisin,Nesfatin-1,3-NT 7K FEXF bb (x5 )
Table 1 Comparison of Irisin, Nesfatin-1 and 3-NT levels between T2DM patients and control group( xzs )

Groups Irisin(ng/mL) Nesfatin-1(g/L) 3-NT(nmol/L)
Control group(n=40) 297.81+21.24 1.23+0.28 186.93+24.12
T2DM without OSAHS group
216.74+18.31* 2.19+0.33* 291.74£19.13*
(n=29)
T2DM combined with OSAHS
147.33+£14.58** 3.38+£0.41% 417.26+28.37*
group(n=51)
F 38.234 31.482 48.917
P 0.000 0.000 0.000

Note: compared with the control group, *P<0.05. Compared with T2DM without OSAHS group, “P<0.05.

2.2 T2DM & Xt ERANERR R HEFRKEXTLE 4 Jf OSAHS 21 TG . TC LDL-C #j F X 4 ,HDL -C % F

T2DM 43+ OSAHS 41 . T2DM K43 OSAHS 4] HbAle,  XFHEZ] (P<0.05)., T2DM 43 OSAHS 41, T2DM £ 4 3 OS-
FBG .2hPG & T X #é41, A T2DM 431 OSAHS 415 T T2DM  AHS 41 TG . TC .LDL-C HDL-C 41 & % Lt < WL B 5 2% 5 (P>0.
A4 7 OSAHS 2(P<0.05), T2DM 43 OSAHS 41 . T2DM £ 05), W3 2,

% 2 T2DM & 2 BRAMERR R HERK F 3T (vas )

Table 2 Comparison of glucose and lipid metabolism indexes between T2DM patients and control group( xs )

Groups HbAlc(%) FBG(mmol/L) 2hPG(mmol/L) TG(mmol/L) TC(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L)
Control group(n=40) 5.79+0.42 6.03+0.48 6.91+0.38 1.37+0.26 3.71+0.56 2.85+0.33 1.79+0.33
T2DM without OSAHS group
(1=29) 8.73+0.54*  7.21+0.16* 11.68+0.44*  1.92+0.37* 4.93+0.62* 3.93+0.49% 1.44+0.73*
n=
T2DM combined with OSAHS ‘
9.71£0.62**  8.63x0.47**  15.93+0.49*  1.91x+0.38*  4.99+0.96* 3.98+0.55% 1.41+0.68*
group(n=51)
F 41.293 38.271 30.283 33.685 30.817 29.813 22418
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: compared with the control group, *P<0.05. Compared with T2DM without OSAHS group, “P<0.05.

2.3 Irisin,Nesfatin-1,3-NT S5#ERs it 54749 FH < 1 (P<0.05). Irisin.Nesfatin-1.3-NT 5 TG . TC .LDL-C .HDL-C #J
Pearson A& P4 B4 3 7, Irisin 5 HbAlc FBG 2hPG  JoHHEH:(P>0.05), L3 3,
£ 11 AH %, Nesfatin-1 3-NT 5 HbAlc FBG . 2hPG & IF #H %

% 3 Irisin,Nesfatin-1,3-NT SRS R IGHHERAIE X 1%

Table 3 Correlation between Irisin, Nesfatin-1, 3-NT and glucose and lipid metabolism indexes

Irisin Nesfatin-1 3-NT
Factors
r P r P r P

HbAlc -4.529 0.000 3.998 0.007 4.637 0.000
FBG -4.284 0.000 4.182 0.002 4.456 0.000
2hPG -4.371 0.000 4.273 0.000 4374 0.000
TC -2.384 0.173 1.024 0.298 2.156 0.182
TG -1.923 0.216 1.382 0.246 2472 0.171
LDL-C -2.056 0.195 1.474 0.231 2.943 0.136

HDL-C -1.884 0.237 1.638 0.209 1.384 0.241
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2.4 T2DM B#:#E% & OSAHS BB EZ4SH
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B E LG s BT R R 3 L RS 2 22 57 (P>0.05)

T2DM 43f OSAHS # . T2DM 44 3 OSAHS 4 H4E R &
MR AR RIS AL 25 i C K & 907 O X A 22 5
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Table 4 Univariate analysis of OSAHS in T2DM patients

Factors T2DM combined with T2DM without OSAHS g »
OSAHS group(n=51) group(n=29)

Gender(male/female) 29/22 16/13 0.021 0.884
Age(years) 61.78+4.28 54.69+5.22 6.571 0.000
Body mass index(kg/m?) 29.18+1.21 26.93+1.16 8.114 0.000
Systolic pressure(mmHg) 128.57+6.49 129.06+10.22 -0.262 0.794
Diastolic pressure(mmHg) 87.31+6.29 86.49+7.15 -0.117 0.907
Fasting C-peptide(ng/mL) 2.75+0.62 3.96+0.42 -9.348 0.000
AHI 22.47+2.46 1.42+0.38 45.649 0.000
Combined with hypertension 19(37.25) 3(10.34) 6.715 0.010
Combined with coronary heart disease 15(29.41) 2(6.90) 5.600 0.018
Combined with hyperlipidemia 6(11.76) 1(3.45) 1.601 0.216

2.5 T2DM EE % 4 OSAHS §I% [E = Logistic EIH45 47
DI, R2, R4PEGRIT¥BEXNWERE N HZR, L
T2DM [ &5 & E OSAHS 2 { AR (R kA =0, k2E =1).
Irisin Nesfatin-1,3-NT HbAlc ,FBG .2hPG  4E 1% {4 7 2 #5 %1
Z3 [ C R AHI s fE A, & 38 i (WE 0= K& 3F, 1=

HIF) . BIFELR ORME0=KEIF, 1=5IF). WHEZHRER
Logistic []JH#%%Y , 5k H] ENTER %, S 2 45 SR UK < Trisin |
Nesfatin-1,3-NT HbAlc .FBG .2hPG . 4Fi#% . 4 I &5 Il & J&
T2DM (¥ & H: OSAHS BsZINEE (P<0.05), W4 5,

% 5 T2DM #& & 4 OSAHS IS EE Logistic BT
Table 5 Multivariate Logistic regression analysis of OSAHS in T2DM patients

Variables B SE Waldy? OR 95%CI P
Irisin 0.412 0.386 13.291 2.091 1.473~2.886 0.000
Nesfatin-1 0.389 0.291 10.323 1.953 1.318~2.406 0.000
3-NT 0.433 0.337 7.364 1.886 1.415~2.617 0.001
HbAlc 0.456 0.374 9.027 2.381 1.762~2.973 0.000
FBG 0.349 0.389 8.536 1.727 1.296~2.408 0.000
2hPG 0.362 0.307 12.482 1.916 1.684~2.472 0.000
Age 0.411 0.297 10.317 1.892 1.485~2.417 0.000

Combined with
hypertension 0.426 0.357 9.633 1.906 1.526~2.551 0.000
3 i LR R A H 3 mAs i , 2 5 B, T2DM g ke

T2DM LI g B R R , AR R I S i J 8 S A
KBTI T 2 —, OSAHS JU 245 B R Y] 18] Hi LI
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SR HLE ) N TR 28 -5 AR B S8R R N AT 5, OSAHS
SR MR PP S A2 A WP BT, T 5 | A SR A L) A, X AILAAR
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TIEA B S5 Lo

Irisin EA AT e SCR RS HZ A EE MY, BT
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