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[ Abstract] Objective To explore the expression levels of miR-155 and similar protein 1 (BMALI) of aromatic hy-
drocarbon receptor nuclear transporters in brain and muscle tissue in male patients with chronic obstructive pulmonary dis-
ease (COPD) complicated with insomnia and its correlation with insomnia. Methods Sixty male COPD patients diagnosed
and treated in the Neurology Department of the Second Affiliated Hospital of Xinjiang Medical University from June 2021 to
April 2023 were selected as the observation group. In addition, 60 male COPD patients with acute episodes of non-insomnia
during the same period were selected as the control group. Collect serum extracellular vesicles and alveolar lavage fluid su-
permatant samples from two groups of patients, and detect and compare the differences in miR-155 and BMALI mRNA tran-
scription levels in the samples. Screening the risk factors for insomnia in COPD patients through Spearman correlation analy-
sis and binary logistic regression analysis. Evaluate the predictive value of various risk factors on the occurrence of insom-
nia through the receiver operating curve (ROC) and area under the curve (AUC). Results The expression levels of miR-155

and BMALI mRNA in serum extracellular vesicles and alveolar lavage fluid supernatant of the observation group were sig-
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nificantly higher than those in the control group (/P=3457/<0.01, 4.147/ <0.001, 4471/ <0.001, 4336/ <0.001). Correlation
analysis and binary logistic regression analysis showed that elevated levels of miR-155 and BMALI mRNA expression in

serum extracellular vesicles and alveolar lavage fluid supemnatant were risk factors for insomnia in COPD patients [ OR(95%
CD=1578 (1061 —2.123), 1.955 (1208 - 3.164), 2476 (1430 —4287),2.574 (1357 —4.885)],The AUC of miR-155 and BMALI
mRNA in serum extracellular vesicles and alveolar lavage fluid supematant for predicting the occurrence of insomnia in
COPD patients was 0.679,0.706,0.719,0.733 and 0.839,the combination of the four factors has the highest value(Z=29322.771,
2.6932.553,P<0.01).Conclusion The elevated levels of miR-155 and BMALI in the serum exosomes and alveolar lavage
fluid of COPD patients are significantly correlated with the occurrence of insomnia, suggesting that miR-155 and BMALI

may be involved in the occurrence and development of COPD related insomnia, providing potential targets for further explo-

ration of the neuropathological mechanisms of insomnia in COPD patients in the future.
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1.3.2 miR-155 & BMALI mRNA 23k 7K F (46 ) .
3R IR A D A I 0 E R T R FH qRT-PCR 3%
K miR-155 F1 BMAL] mRNA 22357k F, fdi ] TR-
Izol i 7 ( 2 [H Invitrogen 2~ A A2 7, 4845 15596026 )
PRI TE SN A Bl b3 WOREAS B R RNA (3
ol R & (AL R ERHARA /A7, 185
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A Z #E PCR 5 & (585 KT109) % miR-
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TAYTRCLE) BOABRA R G, WE1, LR
P 7 PCR (qRT-PCR) 2R [E QIAGEN A F) 4=
7= B miScript SYBR Green PCR Kit i 7 £, qRT-PCR
FALIWVAR R A 20 wl, BHEFEA ¢DNA 2 pl, miScript
SYBR Green Mix 10 wl 1E [/ S 514 (10 wmol/L) £
0.8 wl.ddH,0 4 6.4 ul, qRT-PCR S iR &% &N
95°C 5 min 95%C 30 s.60%C 30 s.72%C 30 s, REFT,
L E 45 MEA, BAAERERE 3 ANFEE AL, T
2 AT B AR I A A A i Y VRV B R
miR-155 &% BMALI mRNA FYAHX 257K
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Tab. 1 Primer sequences of target genes and internal
reference genes
519 5177 1) izl
miR-155 1E M 5'"-TGGAACAAATTGCTGCCGTG-3"
S 1] 5'-AGGTTGAACATCCCAGTGACC-3’
BMALLI Em 5'-TGCCACCAATCCATACACAG-3’
S m] 5'-TCGGTCACATCCTACGACAA-3’
GAPDH 1E [ 5'"-ATTTGGCTACAGCAACAGGGTG-3’
S 1] 5'"-TGGTTGAGCACAGGGTACTTTA-3’

1.4 GeibeEiik R SPSS 23. 0 #ikxd it k17
Gt o, IEST AT REORLL v 25 3RoR, 4]
HEBER A Student-t #5305 THECFERF LUUEL IR (% ) &
7N AT ERERAT ) A58 5 I 3 A0 s A K i | v R
miR-155 . BMALL mRNA 7K~ 15 2 HAE A9 AH 5 1 5% H]
Spearman FH IR M —T0 Logistic A1 I 45 56 247 43
B, 38 i 32 3 T AE R AE #h 28 (receiver operating
characteristic curve, ROC) M 12k T iR ( area under the
curve, AUC) FI Wi 28 45 X COPD 8 3 2 IRAE & 4= 1Y
BME, P<0.05 AEFAGLIFE L,

2 7% B

2.1 LG A I A i o VR W miR-155 5 BMALI
mRNA KRB OSSR I 35 SR A i e E
W B3 T miR-155 K2 BMALL mRNA 357K -2 & T
XHHRZH (P <0.01) , L% 2,

T2 220 COPD B I A1 b 1A B fil vt o e 9 135 h miR-

155 .BMALI mRNA /KFHUEE (x+5)
Tab.2 Comparison of miR-155 and BMALI mRNA levels in ser-
um exosomes and alveolar lavage fluid supernatant of two

groups of COPD patients

g . JIIRGERIEN . Ji v v
miR-155 BMALI mRNA  miR-155 BMALI mRNA
XTHRZH 60  3.45+1.07 2.84+0.85 2.31+0.75 2.00=+0.58
MEH 60 4.19+1.27 3.56+1.04 3.00=0.93 2.57+0.83
tfH 3.457 4.147 4.471 4.336
P 0.001 <0.001 <0.001 <0.001

2.2  miR-155 . BMALI mRNA 7KF 5 2% BRAE Al #H G M
IIMT WA SIRAE MR = 1, R & A R IRAE R =0,
i1t Spearman AH S PE T A& B COPD H 3% 1ML ¥4 40 ik
A i VeV 5 miR-155 & BMALI mRNA 7K
SRR 1Y & A A7 0 2 IEAH G (P <0.01) , I
%3,

%3 COPD £# miR-155 BMALI mRNA 7K 5 2 BRSE O AH O
leaw iy

Tab.3  Correlation analysis between miR-155, BMAL1 mRNA
levels and insomnia in COPD patients
- JIIRGEARIA Jit L e T
wacigty TR ML
miR-155 BMALI mRNA miR-155 BMALI mRNA
r{E 0.310 0.357 0.379 0.404
P1A <0.001 <0.001 <0.001 <0.001

2.3 COPD M3 R HIRAE Iy fE RS 2 [ R —JC Logistic ]
H53#7 DL COPD S &1 kA R IR AE i AR & D
COPD 5 2 1L AR Wb A i 6 98 % Y 138 miR-155
J¢ BMALL mRNA 7KV A 28 &, #5417 9T Logistic [l
P43, 45 5 2 B . COPD F8 35 1ML 375 1 b 1A% | i 960 9 Uk
W 5 miR-155 &% BMALI mRNA 7K V-3 25 24 2 &
Az G HRAE A A7 fa b I 2R (P <0.05) , L3 4,

2.4 miR-155 } BMALl mRNA ] COPD i % 2R
SE LA E T 2] miR-155 & BMALI mRNA T4
I COPD 835 % IRAE & A= (6 ROC i £k, i1 55
AUC, 855 87K . COPD (B ML AR il 4 1 v v 1
7 miR-155 &% BMALL mRNA %157 K PUTFBEA i o<
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R4 Logistic BIFATRZNT COPD & TS B9 /G K K &
Tab. 4

Logistic regression analysis of risk factors affecting the

prognosis of COPD patients

A B SEH Wald{i P14 OR(95% CI)
IRCZAR/ZEN
miR-155 & 0.357 0.202 3.108 0.048 1.578(1.061 ~2.123)

BMALI mRNA 5 0.67 0.246 7.441 0.006 1.955(1.208 ~3.164)
LU IRIORE P T

miR-155 & 0.907 0.280 10.476 0.001 2.476(1.430 ~4.287)

BMALI mRNA #0.946 0.327 8.370 0.004 2.574(1.357 ~4.885)

IRE & A2 19 AUC 435K 0. 679 .0. 706 .0. 719 .0. 733 .
0. 839, VU &1 T 45 H B &4 6E (Z =2. 932,
2.771.2.693 2.553,P ¥ <0.001) , L35 &1,

%5 miR-155 &% BMALI mRNA il COPD 35 J HAE & A= 1)
VIRIERE R
Comparison of the value of miR-155 and BMAL] mRNA

in predicting the occurrence of insomnia in COPD patients

Tab. 5

A Cut-off (§ AUC — 95%CI  WURE 4555 Y;é‘gn
H

JIIRGEIRINEN
miR-155 4.570 0.679 0.583 ~0.775 0.933 0.433 0.367
BMALI mRNA 3.095 0.706 0.614 ~0.799 0.617 0.733 0.350
i Y 38 R
miR-155 3.285 0.7190.627 ~0.810 0.950 0.450 0.400
BMALI mRNA 2.465 0.7330.640 ~0.826 0.867 0.617 0.483
VY IRER A 0.536  0.8390.765~0.914 0.867 0.733 0.600

Bl 1 miR-155 } BMALI mRNA %F COPD 3 JHAE & A& 1 7l
WA ROC £k
Fig.1 ROC of the predictive value of miR-155 and BMALI mR-

NA in the occurrence of insomnia in COPD patients
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