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Research progress of the mechanism of emphysema
affecting nocturnal sleep in patients with overlap syndrome

XIA Rong', WANG Hui', WAN Yixin’

(1. Second School of Clinical Medicine, Lanzhou University, Lanzhou 730030; 2. Department of Respiratory Medicine, Lanzhou University
Second Hospital, Lanzhou 730030, China)

Abstract The co-occurrence of chronic obstructive pulmonary disease and obstructive sleep apnea hypopnea syndrome
is called “overlap syndrome”. In patients with overlap syndrome, pulmonary ventilation, ventilation dysfunction
and sleep apnea can occur simultaneously, which eventually leads to more severe hypoxemia and hypercapnia.
As a result, patients are awakened repeatedly at night, with damaged sleep structure and nighttime respiratory
stability, aggravated condition, and increased hospitalization rate and the mortality of overlap syndrome patients.
Pulmonary hyperinflation in patients with chronic obstructive pulmonary disease will lead to the reduction of
arousal threshold. And chronic obstructive pulmonary disease accompanied by low arousal threshold in patients
is one of the main factors of the onset of overlap syndrome patients; therefore, the research about the relation
between emphysema and arousal threshold and the exploration of nighttime awakening mechanism in patients

with emphysema stimulus overlap syndrome can explain from another perspective, the reason why the overlap
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syndrome has worse sleep quality than the single disease, and provide some basis for screening patients with low

arousal threshold.

Keywords

g P BH. 2 4 il %6 (chronic obstructive
pulmonary disease, COPD)FIBH Z& M i I 17 1 B
1525 B AIE (obstructive sleep apnea, OSA)J N IFHK
G WG . 198S4FE, Flenley ik — % A0 %
HFRON B & 25 A 1E (overlap syndrome, OS). M
B — AR E A A, i E 408 L E A REH
COPD. OSA. OSHIEIHRITH]13.7% . 4.1% .
1%, C&2HKHCOPDELOSAMEE, HOSHHE
3R B AR R COPD RIOSARY A BE R, Xl fig &
COPD & i i AT [ A o i 0 (A 56, i it
HI/ROSAKR MM AEMHI N R Z —, ZHMEFm,
15 OSHR F T &, I H ARG 07 g i BH € R AT
S O o T R AR A T, AR R IR Befb
TR R WP W R ME R AT, AR IS IR, AT B Bk
W&, WALRN . WL, A SO 5 o
TG FR 5 R v R i AL AT IR Y,
L 7 i A i T ) R A B AR A

1 COPDEOSAEE £ AXEBES AN

COPD 3 A& A= il = b ] 38 1o A e Al Sk ol
A, OSA LB BH 7384 0 -5 #i 45 0F- W BX 2y g 34
finAg B, 5@ i kM COPD B % 1 a] B AR s #ih 25 0K
By 1 ek 20 ok B 1k i A — 20 b o (HL R B
i, WY ARG BE TR B A, IR B B OSA L g, it
— £ NECOPD B H FIMEIGE R AE, COPDWA
InEoSARF &L, “HMEAEH, #os
BFEA, IERE, oS H MRE I . &
it T2 I 5 B — 5 g S O ™ o AR o o O 2

1.1 COPD #1 OSA B E/EAFE 08 BEESR
COPD Iy Jifi i 2 B4 w] LA R AIK A O SA Y AT fig
PRIl I BE 78 A RT3 S R R MR B A R g
B FOCH E 1, B OSARY & Y, I H Mg
CT {7 1Y M il 2R 7 B 55 I W 2 2 AR <8 4
(apnea—hypopnea index, AHI)%ﬁ*ﬁ%[m]o Zhu
SN RIS T4 BT o E O B LAY A T N
AR UER) 76645 32 18034 47 Il ) RE A A F1 22 5 B
rg[(polysomnogram, PSG), Hrrpgicorp
2461, OSIHF s20, FKJHZITmIH3Hr 117
Fﬁjﬂ@%%(forced expiratory volume in 1 second,

chronic obstructive pulmonary disease; obstructive sleep apnea; pulmonary emphysema; arousal

FEV ) FMAHIZ M AH M, ZBFEV,SAHITEOS
g R B IE A OG (P<0.01) s [AIRE, FEV,/H )
Jili i & (forced volume vital capacity, FVC)%tL15
AHIE W EAH S (P<0.01), FEHRFEV, 5 BHTET
43 L (% pred) Xt OS H 3 13 52 bR ™ R /e 4
m, B PESRZRAGBRFEAHIN G & T EE
BE ., FREEREN, COPDHH I 52 FL bk ™
Ol R AR O A AR, OSARY ™ R R
X, TERECOPDEHE h Tz &5, X &ML
WP W GE 9N 1) 22 5 88 m, flASEE Y 25 R R R
[, BB, [ OSH # 7E BE IR 3 ] |- <E
FHZEA: 8 . HEAR M Z R COPD R I 4 0SA
BEWRYY, BRAKRINEECOPDROSHE L
LRYE LR & ¢/

COPD fE # 1 Bl B AH S S AL 225 i a0y
W K 2 £ ek 2 A ) i O S A R AT B A 4 N
ol 22 W K 2y 3 AT G T T H IE I E I 5
JIE SIE 1 R X 194 B4 COPD SR 3% . 1611 OSH 3
14451 O SA B T 1243 fil B 37 3 35 17 il D) REAG 2
WIEATPSG, 74T Bl A W 0 10 1) ] e 2 s) i AILATLER
[¥] (diaphragm electromyogram, EMGy), & I441
AV T 1) A M 199 3 i B, a2 i 4l
REZEFLGIFE X, REiCOPDEFINEMG,,
FEAIC, OSASEE MIE I 2 AE PR IR 21 (non-rapid eye
movement, NREM)MEIRFJEMG, Jt&, 1MIEH %
KE MOSIBHEMEMG, R FEAZE, BB 2iCOPD
FEE B NI B Bl T B, OSAK T AU R B 5B
2 B Bl B 7 o 28 O I B Bl 38 i, O SHR 3 NREM
W A 777 T =2 (] 0 Aot 2 IO W8 0K sl AR AR 5 AR/
EMG [ LU {8 AT FH R 4 by I <E B 3 K/, oS
H LA O S A KR MV T 21 NRE M B IR (%) 8 </
EMG 87>, (HTEIEH 320 H FAUE A COPD Y
H AR/ EMG A K, X B IR A COPD
A [ I I foft 228 I K% 3R 5 £ i /L 1T LA 3 33 O SARY |
WP Wi 3 B 38 3R 43 #K3H , MTiiBE 1k O S £ 3 3l <
w2,

1.2 COPD #1 OSA £EMESEREXMEEESR
COPD M OSAM HAEH & hn & < il R4 .

COPD B W B2 PR E, M OSAK & H il

A, AL A ER R I A 1 1 L ; OSAF[ T E COPD


https://www.ncbi.nlm.nih.gov/mesh/68029424

1966

i R S B8, 2021, 41(8) https://Icbl.csu.edu.cn

BE/NIERAE, BRI A; A, N
SUROS B M IIRE, INER1E .

Wang % O 20K A AR BE B A b R
FERZ=FEIHBEBE 474 OSB3 2844 h 3|
FEREWMCOPDE AT A XL AEHN A,
W A il e i B B SR 1Y SR I I B
(bronchoalveolar lavage, BAL)V, & H M IR
BSEH F-a(tumor necrosis factor a, TNF-a)flH 4>
% -8(interleukin-8, IL-8)/KF, Z5HE/R. OSH
HBALY F TNE-afIIL-87K I i 7 T 46 COPD
B, MR e L A L B R P 4licoPD
B #H& (P<0.001), HoMR 400 5L 5TNE-a
(P<0.001) . IL-8(P<0.001). AHI(P<0.001)%54
[ SEIE ve- 4 ACIN= B o TR T STNPING iR ¢ 0 v ) NS
H 5 TNE-a/K - 52 8 3 1E A ¢ (P=0.002), X il
OSATATET] N E COPD & 1Y T FFWLIE R AE , IR
Jiti 6 S /N SRE SR, 2 O S B AR AR M <
e, OS5I 4 S ik IR Il AE #X COPD i % T
R, HZHESE R TR RRDN, WA A
HEBR Fomi e B R P B SOE R AE, HCOPDEH
ZR, \mE, BA &R, HIiEE R
FEA B I BIF 5T K SCFRF X — 2518 .

2 S os EEMEEIRGE

AEPEN T, PLE IR 3 (rapid eye movement,
REM) it W% 193 [ JUL 55 9 el 555 , 35 e i UL LA &0 1) At
I W LS 2 77, O R e, B R e S AR R
FFRART 33 1F % A BRAS fb i COPD £ 2 B B
W) S, IF R TG T RS, 5
JiE@ WL 46, R COPD A& 5 i HIR U [1] ) I°F I 32 3
RSl B R L, T ROE AR S B4 1] il B e R L
W 25 5, HE IR W s B SRR T A2 TR R e
Jit LACOPD £ # REM M IR 3 8] 38 < /0 0 ok i 3%
T B AMIC AU RE 5 e AR R AR . AT MR R
PUAEAG Bl S 9 O S K8 28 1% 1) B 75 oy i T, i IR &4
I, iz fat 5 0 ) 5 MG, Messineo
SRR COPD B AT IR 30 M (2 OSA K
I E TN K, W10#IBMI<3S kg/m’ H i i i
PCO,<45 mmHg(l mmHg=0.133 kPa)JCOPD
BEITPSG, TEMBEAFR (r’=0.34, P=0.04).
AHI(r*=0.57, P=0.01)FfIBMI(r*=0.53, P<0.01)
J5, KRS & (residual volume, RV)F 43 L
5 {5 A G (r=0.48, P=0.03), HAE
ﬁ*ﬁﬁ'ﬁ@%l‘ﬁﬂﬁ'@RV/ﬂﬂl‘E\%(total lung capacity,
TLC)(r*=0.49, P=0.02) /R _~FHEAMKL, Ik

IR COPD B 4 1K 5 I 13 1 = B2 ke~ il 25 i 189 o
W2 T RUOSHE R AR 2R, i
F ] SR R R RS, R R R ]
MR Ak, BEER 5P 2= AL. M8 T2 4
i AR, (GEHTR-TENES
LEAMERE . YamaguchiZE "X 2 T H A K 503
JIT s B B AR 18 > 602 . BEAE 58 3% PSG A D) RE A6
B E T Z D BB Er S, 8 EESR
Z PRI OS f 35 v W 1 (B 4 L 2 O SA R 5 (P=0.016)
MRS Z R OSH# (P=0.026) 1K, XTOSH
#1712 Klogistic [l 443 H7 i /R FEV1/FVC 5 R
TR (A ¢, 1X 5 Messineo 5 R BIFST 45 AR .
Yamaguchi 38 & B H B AU 32 BRI OS 4 (K3
P (E S A A, b EERWMZ R EE
ORI LR AORZ R R AL, XU oS
B AR Z B ™ i, A K, b
ik, BEMASPE, MIRKREFEZE, B
ARG R B, M B E A ENINE, BE
() IR B 2 RS 3 T, S e e R A T AR, F3kCO,
DY, HOSEE A 2 ™ 2 bR AR G
RKAL, WEARRE R, X R oS
i A %) 7 R R R R I AN G L X B R
Tl 75 A B 0 B AR RERR I L PIGE , BB OSSR
FARA, H ARG T 0 R AR, R A IR0 [
W5 S, 5 I AT o

3 B SBhRIE oS B2 7 ia 52 BE A ML

B E SCON IR FF 253 s DL RS, H
BERTA =10 sHORSE BER, i PR 2 B Ay B B A %o o)
PR — ZR B AN [R) 2 B8 1 AR BRSO o RO R B B
il ] DL R S i B P AP A A U T A TR 7
PR IE 5 VR O 8058 8 B ARUIR A, (R iR Y
‘o T W] PR Ay o TR I 1 30 B N T 8 1) e
W AT, B2 IR B AL 2 5 BOE HIR - B Ak
I AR 235 F 25 L

i T AR O S B T IR R, 39 B[R]
b R R, B L B B i R i e B Y & UL A
PR, OXATEE S AR R AMOG: 1) COPDi i
B T I 4 A, MR, ke
AINGE , ENACEBLZE, I B AU R T
K, Beapib, xS UE BER)FE RN, 5l
NS AR R, S ECE R B B AR
M /NRIE, PTG R /NGB P ZE 5 [ I il 2
FAFERIG TR, R LAY W e ) R R
ok 553 JIE LAE e SR RO PR 5 X 2 R 3L R A



IS M H e 25 5 R AR A A B LR WPk e SR8, 4

1967

S BT M A A il I RE R A . 2) COPDi Ui
bR RO Y TR AN A S AN E0) )
B 1 Mt 960 Jo L6 A I, o8 s 2 i A R ek
>, WL AT LA O R, S 0 A 9 T A
A2, RO BERAT o i P R
B /NI BE D 30 B D) RE SRS 1R 19 R R
LA R o 8 TR L 5 4% A 5 R 14 9 PR 3%

3.1 MSMETSIREE. S0 M E R #5EEA
HLH

it A= e 8L 5 i 3 A B A AR ) R I A e A B
PaO,[E MK, PaCO, Tk, I B 4 il 1 &5 kW2 I
i, I I RO A B rh A R R R T R T

AATHE T g o T s R R Y, HE R
B4 56 R R E WP O,(5(Sa0,) WME ., BAIAECALAH
TIE B 138 A AV 4 0 75 B R I 25 S 38
BH

AR 4 ML R 37 230 Aok o) 38 Bl AR 5 R T
M A {291 20 kAR b — S AR KT A, 5 BRI
R 4 G (protein kinase G, PKG) 1 M fik-y- 24
ﬁﬁﬁﬂ(cystathionine—y—lyase, CSE) B b /L, i
b5 (H,S) 0 A B N 2, 30384 59 30 Bk AR b 2 sz
me A g, iy S e A A ERE IR AL, 1%
i 2 A A Sk v AN X, 2858 Rl 2 AN R
S AT 2 B BB 1 RBE T, REOLAS 9 e,
AT 556 R . H Souza i PN Jy i A 12 HaE it
AT B K AR 5 S B T, T 2 K B — 2L AT
HEh PR A, 5 — 4 RAYIIT, R AT 88N bk
IR, TEARBAE BRI AR S 1K R
5B 5 I B B B AR A J0 B X0, (H AR S Bk
AT, SAABRER LA, T ROR S R B
e HI AL 5< BH I T B 5 3k 0 P e 4 e ek ) 3R 9 5
Jok AR LA A ) Jg% 52 5 ok 7 ARl AR, Bk AR T RE 2%
3 5y — PP AL 5

e ke T I P e 3 A ) S AR Ak 2 Ik sz
fr gl EAEEE, hXAL R Rz g R EAER] ]
3 3 B NRE MU B S0 i) L I R L A 35 3
MR Z 25 5 B . KrachmanZE P78 X il
PR R B9 R 30 B 9K 2 T 0K 0 ISR FsF 5 TR A 4% 3
i, AHRAE RS A AR B BRI E fS, R
i AT R AT W A B I R oS IR
I A VRL R B R AR 2] 709 s V52 A H0 B R s 1, A+
Hi, PCO,AYFR G Ak BV AT 5 | 362 1 B Y e 8
2 W 1 Mk TR IR 7T R S — 7 L AT 4 T A 2801 o T
F

T B 2 1L SR AR TN A 2 SR 8 RN IR 2

%, & AN 534 (parabrachial nucleus, PB), #Mil
PB(external lateral parabrachial nucleus, PBel)fil£%
I AT B R M 28 B S5 R A 3 v ik PR ILAE A 5
SRS, Horp PBel M 28 70 36 1K 1 R 45 2 FL
AH K (calcitonin gene-related peptide, CGRP)TE [
BB I A 5 |2 19 B S 7 e R AR Y, M pB
PO R RO, PBIYAS AR BERH SR AT &
PRAEMR 5, FEHI T EAH SC A AT I &5 4, o5 kot
M 5-0 00 JHE A B AL 2 fef TR M HIR: 1 1) % B 40T
0 Bk PR LA A8 AR AR T Ak, AT IR R
BT HFICOLBURY , R 301 o Tk VR I 2 {5 A I
Ko i 22 KRR AR, DT | R, T
U v Al TR ISR R ) LT 3 SR T RE 5 S
ARk R A o 2 R PR R s 1 A D6

3.2 i SPh B &M P 5 E B R i 5 B O AL

W5 Bl B e Bl A e s iz 2, B P fUR A
RS o M R PR T 4 AR,
W T 3G R WP 2 2l b i o R T i Bl 8
K, USRI, R A 4 A 2K AL

g A BT e — A 0 A A P R 5 R ) L
i, IR HE S B E R A SR B, Gleeson
25 BOTXH 8 44 fi BE TV {68 TS [) A9 I R 954 (84 <
B R Ty . 37 S AR SR = B R IILAE ) . 7E NREM i
MR AR s S e, W) B0 48 R ) A )
B WL T P9 6D P AR, BRI Ve T 8 ) > DR A
o, P T A0 R AR B T S AR AR ALY, X R ]
NREM ] 8] 5| 2 19 0t 1 5 457 7 K - 19 1 9 1 T A
K, A BT AL T I B M Y OB I R, (HIX
ol TR S IV 2 5 MUAORD R Z SR A G, 2S5
HX P I R Bl 47 G AN A

BEAE TN by A~ BH ZE P S 0 10 2% LA B 23 i et
gE o, LA A BF S R BUAR 24 K L ] ) I
PP IEA LA K R e B 2 0k, A s, 4y
B B 2 5 T A0 T DA A T AR AR X
N RE M B AR 0 1] P W8 375 % L 7 1) 0 52, I ofl
WA A5 BRI BT 240.5 s, BIVAE R T 78 5 KM
R 290.5 sk 4 o AmatouryZE %t s 14 4 i
i 5 W) B RS S O 1) 258, O LR R £ 1 T
/‘:L(continuous positive airway pressure, CPAP)?@T?
/D3R OSAKF , TEFEE Y NREMBE IR 1 8],
CPAPFFAR <3 min, 5l AN [A)F2 AL Y 1 I 0 5
B, S BT W 5 B B2 o T A 2R A P T ] B
Byl kA, Mg /3% AR U], H R ]
R R I S T R ) P B WA A 2 i B
X IR A W AR A R v n] B A A (] Y AL A ik


https://pubmed.133244.com/?term=Amatoury+J&cauthor_id=30137568

1968

i R S B8, 2021, 41(8) https://Icbl.csu.edu.cn

CHn R, MM R AE TR B ME— R R, )
Al el A KR ES 55 g, Amatoury
SR s ORISR A B R %) e P 9 TR
AN, AE R e I s & IR R 7 /AL, 3 156 B
AT AEAE — 2 00 o T (B, {3 1 (B AN e T 5 b ok
Ry R P R B4 DR R 0 B R ) BRE L, PRI
B 5w T ) AL SR AR

S 5 il S e TR R AL, B E
A0 2 S AUBRC I R DR 2 A 7 T e 1) il e ]
8 S 1) i B A5 75| A A I 4R I R RS e R I R T %2
SR A 2 SR 7 g ok 7 RS o T, H v R Al R I
‘i T 1) R R v IR ARCAE 5 2) Bl P B R AR
AT fig F L ARER 32 28 5 | R e e, (H L H AR AL I
W AN PR . D T (L P 0 AR A T I
kAR N ET . RIRESIRETI N, &
SRILAE C A WE 9T 2R I N 40 R 19 R ) B 9 A g
A5 ) 1ok T (R, (FL v G B AT A R R )
I3, WP B I A AR R D T R Y
B J5vE o OS B BE IR T PR AR 2 I R AR
W25, W A 2 P A 2E LR B R S
5, FrUANCK RIS R 2R R R A IR,
2RO g T ) E TR (R0 A . BEdwards %D
WAL T Z MR (. M5l BMI, Epworthl&
MER & . AHL, #fKSpO,. WCERFEE . MFIA 2
HA 7 ST W LA R R R R B ) A )
i T ) P AH OGP, R IAHT . IR fIKSp O, AT
A2 ZE A EE 1) 2 N RE M FIR 5 8 15 {1 (%) =82 Al +7
i A ¥ (r*=0.57, P<0.001), AHIMIHRKSpO,/E
RE M i HIR 52 [ (58 {119 5 22 0 57 70000 R 7~ (r*=0.62,
P<0.001) . Edwards%E 3% i seph 57 #5717
ROCHI %, Jfil it £ S Logisticlnl 050 #7 & T
7 295 F o T R (L B 3 I R PE 4 R 8 W 2 R A
— W3 145 1)AHI<3050 44 /h; 2) MG T F 4
#>58.3%; 3)HfkSp0,>82.5%, &4 =2 M1k
R AE KT R BURE R 84%, KRN
84% . HIRIXIIT S 2 40 Al L) A i A O S AMIR i i 59
R E A — e K e, (HAEOSHEH iy A 2 &
S FHPEAT 5 1 DR 3631 B DA o

4 5%

OSH # HA COPD FIOSA R i i i HE 15,
COPD B H il 5 B il AR e <8, 3% 0SS
B A, COPD R 28 - W 0K s B I 5 B0l <
W, OSALAIARH S 38 fin, 20 3K sl 3 fin
AR #MECOPD B B Pl PP R By, AT o4 3%

OB IM s HIX 2RI [m] I & £E s ml i <
T RAE, WIS, 0 A S v,
SR, FRACE M R, HE— 205 e A A ]
MR o OS A8 25 M A= ek AR I o 82 o) i A il 8 241
BRI E T RS Al 2 L AE 5 BR — B R M, ANHE
o1 AT B (B, 8 T B H ] R R S RE IR
REEAR AR 2 Y A 0 o o o e DR 5 AR AR 12 W i Horp —
PR I, 48 T2 BP0 AH OGP RN — 35 L AF Y 18
Wbk, W% RS IO — R iR AT e IR IR b
FTLAX COPD S, JUH & A il =M iy 8 KA T
STOP-Bang[i1] % FlEpworth Mg i it R 8 A, #7045
PNz B E A A IFOSAT] REVE N 1T PSGHH i & A5 17
TEOS, X I Ml B9 O S H 3 107 i 5k fefe IS 59 B
FTOSAHH A M fcorp £iff, I HAFFECOPD
(R o R 25, Bl W AR A, D0 2 A i ) e
, AR E RO AAEREERMZ R IHRE
AN TR B O S £ 3 1) A8 FHAS AN 28 ok 55 L7 (i) e
R, AEALHE H WA i,

KT OosEHEMARGIT =597 809 ik
AR, H T ST K 90 e IR 2 nT e A o R A Y
W A e B A e B B A O SASR & P 2 R
WK T Z R 2, pan et | 3R &R G g pE Y
Y uT B o R A, TR A RR A AR E I AHTL, D
P[] R R VR S, oA R BRI B & (HAEOSH
RS A MO RIESE . OSHE A iA IE
A (positive airway pressure, PAP)JRYY 5 Al /b5
COPDHSCHNG (1 {1 BE 3 Y, 452 CPAPIRYT 1] [&
KW FER, JF H CPAPIRYT WM [ 3G hm, BT XUES:
AR, HR I O M 56 SCHk & 78 PAPE CPAPIAYT
A OS i 5 7R (B B FIR 57 o, FEAIRGE AT . OS
FEEIR YT I H A BE W W I R A8 A, ek 2
ERBER AL A, WM UGE R F N FEMEZ, 4
5 H (6] A= {6 JoT 52 F0 97 () i AR 0 5 5 I 3% K B O A
e T R (E P OS AR 3, AR el 7 (ml B G, 42 /&5
SRR DA NIRRT HE SRR X 2 9 s A
BT < 1K = O i O S % N = D g

Sk

1. Flenley DC. Sleep in chronic obstructive lung disease[ J]. Clin Chest
Med, 1985, 6(4): 651-661.

2. Sun WL, Wang JL, Jia GH, et al. Impact of obstructive sleep apnea
on pulmonary hypertension in patients with chronic obstructive
pulmonary disease[J]. Chin Med J (Engl), 2019, 132(11): 1272-1282.

3. Shawon MS, Perret JL, Senaratna CV, et al. Current evidence on


https://pubmed.133244.com/?term=Amatoury+J&cauthor_id=30137568

B

oS o e £ 5 AR AR R RRIRL TG I BT s ik Je. BLH:, 5%

1969

10.

11.

12.

13.

14.

15.

16.

17.

prevalence and clinical outcomes of co-morbid obstructive sleep apnea
and chronic obstructive pulmonary disease: a systematic review[ J].
Sleep Med Rev, 2017, 32: 58-68.

Messineo L, Lonni S, Magri R, et al. Lung air trapping lowers
respiratory arousal threshold and contributes to sleep apnea
pathogenesis in COPD patients with overlap syndrome[J]. Respir
Physiol Neurobiol, 2020, 271: 103315.

He BT, Lu G, Xiao SC, et al. Coexistence of OSA may compensate
for sleep related reduction in neural respiratory drive in patients with
COPD[J]. Thorax, 2017, 72(3): 256-262.

Wang Y, Hu K, Liu K, et al. Obstructive sleep apnea exacerbates
airway inflammation in patients with chronic obstructive pulmonary
disease[ J]. Sleep Med, 2015, 16(9): 1123-1130.

McNicholas WT, Hansson D, Schiza S, et al. Sleep in chronic
respiratory disease: COPD and hypoventilation disorders[J]. Eur
Respir Rev, 2019, 28(153): 190064.

McNicholas WT. Does associated chronic obstructive pulmonary
disease increase morbidity and mortality in obstructive sleep apnea?[J].
Ann Am Thorac Soc, 2019, 16(1): 50-53.

Wells JM, Washko GR, Han MK, et al. Pulmonary arterial enlargement
and acute exacerbations of COPD[]]. N Engl ] Med, 2012, 367(10):
913-921.

Krachman SL, Tiwari R, Vega ME, et al. Effect of emphysema severity
on the Apnea-hypopnea index in smokers with obstructive sleep
apnea[ J]. Ann Am Thorac Soc, 2016, 13(7): 1129-1135.

Zhu J, Zhao Z, Nie Q, et al. Effect of lung function on the apnea-
hypopnea index in patients with overlap syndrome: a multicenter cross-
sectional study[ J]. Sleep Breath, 2020;24(3): 1059-1066.

Laghi F, Owens RL. COPD+ OSA: can two bad things be good for
you?[J]. Thorax, 2017, 72(3): 204-205.

Luo YM, He BT, Wu YX, et al. Neural respiratory drive and ventilation
in patients with chronic obstructive pulmonary disease during sleep[J].
Am J Respir Crit Care Med, 2014, 190(2): 227-229.

Mieczkowski B, Ezzie ME. Update on obstructive sleep apnea and
its relation to COPD[]J]. Int ] Chron Obstruct Pulmon Dis, 2014, 9:
349-362.

Lonni S, Messineo L, Magri R, et al. Lung air trapping lowers respiratory
arousal threshold and contributes to sleep apnea pathogenesis in
patients with overlap syndrome[ J]. Chest, 2019, 155(4): 317A.
Yamaguchi Y, Shiota S, Kusunoki Y, et al. Polysomnographic features of
low arousal threshold in overlap syndrome involving obstructive sleep
apnea and chronic obstructive pulmonary disease[J]. Sleep Breath,
2019, 23(4): 1095-1100.

Orr JE, Schmickl CN, Edwards BA, et al. Pathogenesis of obstructive
sleep apnea in individuals with the COPD+ OSA Overlap syndrome
versus OSA alone[ J]. Physiol Rep, 2020, 8(3): e14371.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Bosi M, De Vito A, Gobbi R, et al. The importance of obstructive sleep
apnoea and hypopnea pathophysiology for customized therapy[ J]. Eur
Arch Otorhinolaryngol, 2017, 274(3): 1251-1261.

Kaur A, Criner G J, Zhao H, et al. Comparison of sleep indices between
COPD patients with and without exacerbations[ J]. Am J Respir Crit
Care Med, 2015, 191: A240S.

Krachman SL, Chatila W, Martin UJ, et al. Physiologic correlates of
sleep quality in severe emphysema[ J]. COPD, 2011, 8(3): 182-188.
LiY, OrrJ, Jen R, et al. Is there a threshold that triggers cortical arousals
in obstructive sleep apnea[J]. Sleep, 2019, 42(6): zsz047.

Prabhakar NR, Peng Y]. Oxygen sensing by the carotid body: past and
present[ J]. Adv Exp Med Biol, 2017, 977: 3-8.

Semenza GL, Prabhakar NR. The role of hypoxia-inducible factors
in carotid body (patho) physiology[]J]. J Physiol, 2018, $96(15):
2977-2983.

Souza GMPR, Stornetta RL, Stornetta DS, et al. Contribution of the
retrotrapezoid nucleus and carotid bodies to hypercapnia- and hypoxia-
induced arousal from sleep| J]. ] Neurosci, 2019, 39(49): 9725-9737.
Lo YL, Jordan AS, Malhotra A, et al. Genioglossal muscle response to
CO2 stimulation during NREM sleep|[ J]. Sleep, 2006, 29(4): 470-477.
Kaur S, Saper CB. Neural circuitry underlying waking up to
hypercapnia[ J]. Front Neurosci, 2019, 13: 401.

Mateika JH, Komnenov D, Pop A, et al. Genetic depletion of S-HT
increases central apnea frequency and duration and dampens arousal
but does not impact the circadian modulation of these variables|J]. J
Appl Physiol (1985), 2019, 126(1): 1-10.

Dereli AS, Yaseen Z, Carrive P, et al. Adaptation of respiratory-related
brain regions to long-term hypercapnia: focus on neuropeptides in the
RTN[J]. Front Neurosci, 2019, 13: 1343.

Amatoury J, Jordan AS, Toson B, et al. New insights into the timing
and potential mechanisms of respiratory-induced cortical arousals in
obstructive sleep apnea[ J]. Sleep, 2018, 41(11): zsy160.

Gleeson K, Zwillich CW, White DP. The influence of increasing
ventilatory effort on arousal from sleep[J]. Am Rev Respir Dis, 1990,
142(2): 295-300.

Eckert DJ, Younes MK. Arousal from sleep: implications for obstructive
sleep apnea pathogenesis and treatment[J]. J Appl Physiol (1985),
2014, 116(3): 302-313.

Webster KE, Colrain IM. Multichannel EEG analysis of respiratory
evoked-potential components during wakefulness and NREM sleep[ J].
J Appl Physiol (1985), 1998, 85(5): 1727-1735.

Edwards BA, Eckert DJ, McSharry DG, et al. Clinical predictors of
the respiratory arousal threshold in patients with obstructive sleep
apnea[ J]. Am J Respir Crit Care Med, 2014, 190(11): 1293-1300.
Eckert DJ, Malhotra A, Wellman A, et al. Trazodone increases the

respiratory arousal threshold in patients with obstructive sleep apnea



1970 i R S B8, 2021, 41(8) https://Icbl.csu.edu.cn

and a low arousal threshold[ J]. Sleep, 2014, 37(4): 811-819. 36. Stanchina ML, Welicky LM, Donat W, et al. Impact of CPAP use and
35. Singh G, Agarwal A, Zhang W, et al. Impact of PAP therapy on age on mortality in patients with combined COPD and obstructive

hospitalization rates in Medicare beneficiaries with COPD and sleep apnea: the overlap syndrome[J]. J Clin Sleep Med, 2013, 9(8):

coexisting OSA[J]. Sleep Breath, 2019, 23(1): 193-200.

767-772.

RS H: HH, T, JI80H. i i & 25 AR E
EIREERIAIL I ORI e [ ], 1 PR S B2 A, 2021, 41(8): 1964-1970.

doi: 10.3978/j.issn.2095-6959.2021.08.038

Cite this article as: XIA Rong, WANG Hui, WAN Yixin. Research

progress of the mechanism of emphysema affecting nocturnal

sleep in patients with overlap syndrome[J]. Journal of Clinical
and Pathological Research, 2021, 41(8): 1964-1970. doi: 10.3978/
jissn.2095-6959.2021.08.038

FHERARACEIRES R (REXTRIER)

M 2012 4555 1 H1THAR, AR FIXTRZAAE R LU W AL, eir RO 4R S, RIVE Ol S Al A bRt v s

ABC % PUEMREN - AWERBE W FN FiEEA NF-kB AT «B

ACh Z g GFP LETOLEN NK 4iff HARA A

AIDS AT S B L A GSH L BK NO —E R

ALT AR = il HAV B RUAT R 2 NOS —E ARG

Angll I ETRE I Hb L1 H NS A IS TR

APTT T AR R I35 B i) HBcAb AT RIFEENZ DB PaCO, ikl — A
AST REARAT HBcAg I RIFEERZ PSR PaO, ikl A5

ATP SRR IR HBeAb AT RIGHE e ik PBS PR ERZE WP

bFGF B AT A AN A A R HBeAg CATFRIGTE e LA PCR RATHE R

BMI AR R AL HBsAb ZIIF R EE TP PI3K WENGTEILEE 3 Wt

BP 1L HBsAg AT RFFTEER T PLT 1L/

BSA A1 AR HBV ZIIF R PT T4 AL 5L i)

BUN IRER HCG NBRE RN = RBC Eadiiyic)

BUN IR ZE A HCV NI 905 B RNA kR

CCr P JLIF Bk 26 HDL-C o 2 T A [T ROS TR

cCcu O W B HE TIAKG - LTy RT-PCR S5 - RS RN
COX-2 AL 2 HGF SR A= A R SABC % HFRYUEMREA - EYEME Gk
Cr HLET HIV NI SR b 1 SARS JUE S PERE ZE A A
CRP C W EH HRP PR A AL SCr I LT

CcT TIEHL X L2 IR A HSP MIRTTE A SO, I AR EE

cv AR5 ERR s PR R SOD B ALt

ddH,0 XFEK ICAM 21 ) 85 SP PRGN B E R TN - YR
DMSO T ICU s WA B STAT3 55T RN SIS R F 3
DNA SRR R IFN T Thil JEyilEEa

ECG Lo HLE IL SEFhe TC ST

ECL WAk Rk iNOS ISR A TG =

ECM A IANE BT IPG [ 41 pH F6 5 TGF AL EREF

EDTA LW R JNK KA Th B T 400

EEG i e P LDL-C AV i o I [ TLRs Toll FEZZ 1A

EGF F A KT LOH Z MR TNF JiEE IR FE N

ELISA THEFERK G2 I M) LPS WRER / IRZhE gy T 1 A [

eNOS R T — S AL AU il MAPK 22 B4 AR 1 TUNEL A A SR IE

ERK YA 5 M 2R MDA T VEGF 1A P Rz A A R

ESR Farii}i by MMP L4 IR AR VLDL-C AV 8 J32 M 1 DL i e
EBS 24 I 37 MRI AR AR VWEF AP i A2 PR T
FDA 2 2 A R MIT DY A s AR O S | WBC BEL!

FITC SEEIRIOLER NADPH P IR IS — AT 1R WHO AT AL




