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[ Abstract |

ized by snoring during sleep accompanied by temporary obstructive sleep apnea,hypoxemia and hypercapnia,which seri-
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Obstructive sleep apnea hypopnea syndrome (OSAHS) is a chronic sleep disorder mainly character-

ously affects patients’ life quality and life span. Polysomnography monitoring is the gold standard for OSAHS diagnosis.
The genome participates in the occurrence and development of diseases and is influenced by the external environment.
The pathogenesis of OSAHS is complex and diverse, including gene mutation, multi-gene collaboration, ethnic difference,
oxidative stress,environmental modification and other pathways involved in its pathogenesis. In statistics, genetics , molec-
ular biology , proteomics , metabolism and other related studies, OSAHS has been confirmed to be a disease with familial
aggregation. Currently, it has been found that most patients diagnosed with OSAHS suffer from chronic diseases such as
obesity , diabetes , cardiovascular and cerebrovascular diseases, and metabolic syndrome at the same time, and the co-
pathogenesis has not been clearly elaborated. In this review, OSAHS and its common comorbidities are reviewed.

[ Keywords ]

Sleep apnea, obstructive ; Genetic research ; Genomics ; Chronic disease ; Review

L ZE 1 I M VP 5 7 45 10 U2 B ik (OSAHS) 0, — g i) ] SR 2R 2

AN
N
AF

. 425 -

/3(7

R R kAL 5 HR

S — b B AT TR TE 76 B P 114 0 P o I P W o 9
I3, AP A 2% . T2 22 SR B AR 0 1) [ <GB 8 4
(80) ARG, 5| A HEAR A B s e A S L AE
KRB I RE 55 , H & LR B H A 58 4 B .
TR B 22 1) 2 B TH IR S TR S N st AR 2= o . A
JE & Bl OSAHS — 4% 3% J& S8 K il ik 21% ~
M%mom%ﬁﬁﬁﬁﬁ—ﬁﬁ%%ﬁﬂmmﬁ%

— T2 38 A PR 2 DR SR EL A R 0 1Y

BB R IAFRE , B A IE N 1k 2] F R R
(ARE ST ZE T AL 1) B8 55 B3 /D, BH 2 M i AR PP
W BT A5 — i E AT Wt G SR AR M s, s [
FHLR 2R 2

AL VR BT A e 2 PR A I o R st
f&53 1T e dl2e B i 2F AT A A SRR
RO T RE I OB PR /O 100755 0 A 1 P AR 2%
PG )35t 1% Zy BB RT3k S 5% 7 % Aok

EEW A A N BT B IR R A 75 A A B3R 00 H (32044 (2019]139 5)

EBE N SR, 8757 4E , Email :343601985@ qq. com
BEEE Y, FAEEI, Email ; pingfen2003@ 126. com



.« 426 - A [ e PR PR {2 35

2023 46 H5526 %5 3 ]  Chin J Clin Healthce, June 2023, Vol. 26, No. 3

BT OSAHS 5 5 i rEwrse ' o AF OSAHS i
HRZAIFERERE OB i W5 R AR 25 A 1E,
OSAHS 55 35 08 P 5 o 2 75 A5 A [) 1) 3t 4% S 1R A7
FT GG R T I BV S AR, BRI AR R 1
W R LRAR T .
1 fEBES OSAHS =& MHEHE XM R

NE G R 02 e 24 TE s A v B LA S0
W RN, HEMEEE 2 5 8 Sy aik L 51m i
943 R 11 85 VA G 1) 5% TR AT o5 A7 A AS T R B 1 A
S XA e R B L E g — AR R T
10 St iR F ) GAD2 JE R AR Al fE & S HUR &
JEJHE , GAD2 JE PRI 7E J 5 R R B vh AR A 263k, R E
TG A 28 2 R DR i, 2 S5 LR 2 AR
A IR T T 29640 00045 i+, K I 51K HE
FRE(BMI) I 40 5 ) L K (CALCR \MC4R |GIPR |
GPRI151 GPR75) , 7& A2 P4 AF — I fff 5% v 2 i) 1 IEJHE
HH2 3L K ( GNPDA2 . ENPP1 . MC4R . NEGR | NPC1)
JERILT MC4R NPC1 748 5 573 5 1l 35 ik 5 28 ] =5
IR AF 56, 5 BRI e )L B 4 s 5% 2 R[] st 7K
S FIER LR, - HERE L 2495 45% {778 1
BB . KEWFFEUE WL R Y OSAHS &
s A T A, HARERR 5 OSAHS fiy™
FRBE S IEARET . M REAN OSAHS £ 35 759 BLHL
RTFRAE T A VF 2 AL Z AL, HL 5 Z 8] 7T GeAH
HAEFIE N R e A 8L 5 /B IR AR A
FW] OSAHS B35t B JE Uy st A AL ] o A Ff
— ] I R U R A D7 o3 A s T
AR NI A G AE S A7, R < OE EAR I E S
EATRE I UAR RSB, A S
U508 7 4 A AE S, IR 2 Tl SR R - N 2
BB RAE SN o B R O B JE R 75 5 OSAHS
FHSCEEH [RE , 1 T 2 — B WFIUESE . H AT CuESE
HAG 5 MIgRFER + (TNF) #H2¢ 308aSNP 5 OSAHS
K, OSAHS g 2B R A Z — ©F KEbF
FERTHEEEA T 42 2 PR A1 G 98 (GWAS) Al {H
HATA L% OSAHS #E4T GMAS 45 55 (1) 55 55 5l B 58
HEZ MRS OSAHS ()38 f4 P S Bk i fpt— 2 1
FEUESE o oA BF 5 2 W B ZE 7k R I BT 45 (OSA)
5 BMI Z [ 77 e BE S A AR OGP O S I s 2 Y
BEPR et Cog I A b AR | R IR 2 g R | e
Mt 18 E P IR 98 25 3695 1 0 M S IR 9 I S A L.
# i OAHI 5 —@ i S % 32 (HIF A 25, SR
(i) ) I T A JhE R 3 v it A% 30 B R, 2 OF

Je AU S g A 43 BT & B OAHT 5 1A T 22 [ 7 7E 35t
FARE
2 FZXMEKERES OSAHS S HHEXHAR

— T[] PR A S FE RIS AR LR G
B2l OSAHS U (7 L B i3 ey, HA B i)™
FERE, FRAT ey e T HERT— 7B 53 OSAHS W] BE& Hijsif%
R G & e RWATE Ts65Dn R LA
UE /)N FRURSE 28 B ZE P e AU P WO £ 2 A R ) W
THRES VXS A, W] B TR IR &5 G /D BURY R 57
TR B[R 2 2 45 0 3R 3k 19 2 S folf A0 1 AR WIS , 34 m
I S AR BEL 7 1 & A=, el R HEN — 78 73 OSAHS 7]
R TR A o AT AH DGR IE $2 1 i PR PR P2
T R HOH O B L DR 7= ) (A A AR bn 36, 2 AR 2R 1Y
8 ) TERNIR S IR TG AR Z (R W] RE AR AE 25 7, ikl J
e Py T 1) R PR 22 53 OSAHS [R5 8 A] BEAFTE AN
i) Wolfram £33 ik & — b 28 UL 4 3 e 0 1K B b 5t
&9 , WA e B WEST B WFS2 BRI 988 51/, JL
B MR DR | DRI LR 2 A W ) R
JIT iz gl R ARl 2B A7 M S L UL R R
Mo EFRMCHIEFUET A Wolfram ZEA1E B
OSAHS J A Fa 85— N R, L RE B PP W8 e 0 i A
TELOF R o WESL S RAE7E T 2 R 412 40
Hr, ELABEE) B4 A 2 RE 25 DI AH 5C , L3 PR 98 A8 9k
N5 Wolfram £33 ik 5L 3 & o5 W R g #H G, e 1t
AT AR EHERE Wolfram Z55 1IEAH G WEST B 58748
MREZS 58 SR RBUS M A iz a4
(Glutd) HHCHI S ZAAT o ke A7 1E T EA%
A LR G o AR i ) —/NBE DNA FIaE R &
T, — PG 2 E AR AR 75 . B &R S
RLAERE SAEY) 75 i )7 T B G T2 VE T, HL 40 4y
UGB Z Hosihr 45 B 22, A0 I 75 B L, A F
¥ I v R 2 T O R M T A B 45 R i B K
JEEH A X0 A, W] RE S B A i b DI AH G, 3%
— S, FAER RO A a1
3 L MEEKRRS OSAHS EEEHXHR

— TS $ % OSAHS 55 i i E 22 18] 1 4
[F] 3 R Seast A% oy JRPE AT 512 OSAHS B8 3% 1l s
S X WF TR B ] BRI R, B BT RS
PPAR (i S8 A Wy Tl 1A 1 G P o T 2 44 ) e st X7 |
At gamma FE K Prol2Ala v 35 \APOE (#l§&EH E)
SERAOE, Tk — B RS IE B, LIRS 4 SRR OR
miR-92a (.0 148 M br &5 W) ) ik 7L H B OSAHS
AR I T R, HHR IR o RO T AR I A



oG R Ze 2023 4E6 H 4526 %453 8] Chin J Clin Healthe, June 2023, Vol. 26, No. 3 . 427 -

F5 % (BMI) F1 45, 1 4 miR-92a W] B8 4 1F K
OSAHSHEZAEYIbREY Z —, HR K AT BE LA VS
TERIIRYT #E A5, miR-92a 7] fE 5 25004 N B2 20 B 3%
W, 2 5k FEri AL & R, 50 A8 0 1) &
Joi FLE A G , X W] B 5 EE OSAHS (3 1 gl ikl
FEATE AL KMV 25 1 2 VA G, R SR A B h 2L
36 OSAHS JR3 ) I S M A @ R iRy i, A
WF2E S SEAG 7 5 OSAHS H 0 148 XU (18 B
FOU 8 AL 2= ME 0L, S50 25 R 7R OSAHS [ % 1
miR-143 \miR-107 3355 2 25 I 2 508 ¢, (3 H
FEARE G AE R PFAL OSAHS F8 350 il 48 XU 1 A= 4
bR AR KB miR-486 FKIEUT-7E OSAHS fH
o LS RS PEA Hh e #E TE AR A (LA A AL
AR S5 1 A B ff [ BH X U i (PON) LR 5K
WRRENL T He K 7q21. 3-22. 1 X [A], H AL R AL 5 48
A B N B DIAR G . H TR 2 800F ¢ 2R
PONT K& PR 384 (1) AH S AR 33 28 L AN 20 ik ok A 5 16 A 5C
P95 , PONT 3% Vi 5 1% % 32 B 2 1 D[] 7 1 7K OF 2
T o A — AT 55 45 5 3 W] OSAHS FH 1 41 Fn
OSAHS [ #E4H PON1 LS55 % [H 2 8% B & A [F.
OSAHS g B 2 — & S8 A0 3, 30 ik o A A £k
OSAHS it 3 ] v AE B ) R 420 Ak 17 38 52 1, AT AR JE
R PR AR T 1 R AT A, LB AL R
HE— I
4 PERIRS OSAHS ZE XM R

Singh 2 I RFFE HE R B RN 5
L 2 A RIS IO 2 452 ) L 810249 1 55% o Chen %121
P2 3] i v e % B 11 DNAHH AR J2& —Fal st (% Fi el
WML AR L . IR BTS2 5, S A s 2
A FPR1/2/3 A H B4k 28 6 v] BESZ i OSAHS i
AR AL R RGBSR E S N, HLAE
OSAHSY I 14 & Jee Tl IR 2 284 v B WS AEAE T, OF
FUHE PRI 3500 ML 3575 995 A O, (H L8 ZE AL 1 A
2o BT R AR T A AR AL AT R
BETARIE D, bR Y B 7R T A A S T SAMDA
(TGF-@l % b i 38 FH 5 7 ) B9 55 5. SAMD4
ALz R ALz R A B AR, D ] SAMD
BEMNIE R, N A KT8 (TCF-B) {55
S, TGF-B JEHA ZFAY¥Ifels 5k xK
W 22—, HAEAER R E e S A i A K
HRHEREREER . B4 24058 R B SAMD i i
LR I DR I A G . BB R 1 AS SE
(APOAS JE[H ) A7 A M R Wit (648 eIt

PEPR R G =Bt H K P B ARG, —TAE B == A
BERORT ST 45 SR 3 W, APOAS S [H £ 251 il 45 Bl
T OSAHS % kA 2 BRI , H ] RE A i is 45
AR Z SRR EY), XA AN Z 82 S
AR SE, Tk — 2Kk, 54— TS g 5
Hd 45 A A AE Al 2 BUME PRI L AN 2 BOBE IR +
KA B /N A NLRP3 | caspasel \TNF-ou , F11 [ ZH
ffisr % (IL)-1BmRNA 14 1 3Rk K F I+, H
MALATI 3 3% 35 34 i NLRP3 & 1 3 5 & [ %
miR-224-5P % i5, MALAT1/miR-224-5P/NLRP3 #
PTG T T S 2 O PR T, X IR 5 A 42
MALAT1 5 miR-224-5P {77 sa 4kt A, ;X 5 4
PESE G330 NLRP3 i, iff— 25 S EUNR 20
RREWIE R TC ) M 22 8 Z Y FRATTTT LASE AR
W PRI R8T R PRI G 9 BH 2 1 e AR P I 457 S o
FRITA RN 33 BE RS ] BE FIIHL 36 R 4% S B AL 1 S35 DA
Ko MIHHEIEALL ) Z /K (RAGE ) & S Bk iR 1
HFE R —Fh s 2 B AR Z AR, 2 5 TS =K
P (RL) {9 R HIL] , 5 198 5 ZEHKPUAH IC A S 5%
V), —WLI AT RY], RAGE B K B vl A
YRR R A5 3 Y JBR ) R AL, L R e 5 &R 32
TRIEY) 1 (IRA-L) 22 2 R W R Ak, 35 i #5 1R b Akt
(serd73) (R , I A5 5 2% TR0 A ) e A 455 B
RAGE i 1 420175 5 1 g 15 240 Jf 4% Rl - ( NF) -kB
TG T o SEIRZE LA HR R B 4 I 3 AR 7 440 e
I NF-kB (3R 35, b 2 39 40 i #% b NF-«B 3%
ik, LIS S AL 27 ) 32 1R (RAGE) il AU
ST (HF)-la % ik, H 50 A 2R 8
OSAHSK W& PEHit 4, 3 RAGE JE[H i %3k Fi,
V5 Bl R S AL, X AT g2 OSAHS S5 BEIR
Wi R AE KA R EMLE Z — , 38 OSAHS & -4
PRI R E PR METE . [H 3T OSAHS FR 35 lif 4 L]
S RHCHTEAR P A B, SR P i
105 AT E , 175 T 17 40 B R 1 R O 0, kA ik
FHCPUAY ELRTE 2 v 75 i — 22 F 58 . 84 OSAHS
i 35 B PR R 5t A O O R R R T R Y
PER1 (periodl JE[H ) 24 Y1 WS FHR G R H
BRIy 22—, S 5HURM A AE LG 5. Period
FEDH G A B 22 3 [N (1) T B AL o, o
PER1 KAEEMOAE . PERT RIS 00 & 4 15 A L 46
AR RS, X AR A0 IR 1T 2 G %, DNA [ i
FEAL T AR S TR R M L PR A A DGR A SR
WL 2] OSAHS ik 5L K (1) PER1 ( periodl F



. 428 . A [ e PR PR {2 35

2023 46 H5526 %5 3 ]  Chin J Clin Healthce, June 2023, Vol. 26, No. 3

(A1), S A A A 0l 2 5, 6 5 P R 5% 4
H X Jefafk b CPG A S i B AL R s >
TR E M OSAHS B35 W 5 & HE fn A b A ==
L, S EOHE )™ RIS -
5 HWERFERS OSAHS EEHEHEXHR

OSAHS (14125 70 240 B AL 1) =2 17 28 5-F2 (0
Jii (5-HT) FLEIBFF A E 57 . OSAHS 15 i &% ]
e H MR A, Al Bea 1 2 P 2R BAL i o 72
BTN 25 Hh i XU, OSAHS (7™ T F B gl TA ol 5 4
ZRIINRESE 2SI OE, DI =22 o] G I B T2 I R4 76
VE— Do, B AR A SE A 5T AR SR L A BRI T
B T W I AR (FEC A S e Sl K 7 T
ST PR A R L 7 THIAFTE R V) K, R 7E
R, AT FE A A A 1A 7 H b S B R > .
A WIFFTHE AR () 9845 52— A= AR AR R A 2
DR 0 28 4, FF B0 E T M S e e e PR 2 6 PR 14
FikEEh 3 AT S-HT (T HIRIB Al
SLC6A4) . PRL ( l§ F HTR2A F1 HTR2C ) #0
HSPOOABL (T SL6CA4) , ik 4 AN I iE R Z kS
OSAHS 52415, FL 5-HT 75 B R 52 0 0 1% 42 21
Jr i 2 A AR A, R 5-HT K7 19 5 AKX
OSAHSH & EFEAL B R B b i3 2 fi ok
HE PRI IR M LG A= 28 35, R SR AT EXT OSAHS
RS2 RGBT IR T MBS , R ILIE R L 4y
TN B B PR B R R B . ) Ah 2 i SEAH
ORGSR 9] 4 P A B T WA BT 5 [ B 32 2 P DR 25 5%
Wi, HIGE: FH oA — e R Xl B A N R 2
(] R K

S £ X

[1] TANIZAWA K, CHIN K. Genetic factors in sleep-disordered

breathing[ J ]. Respir Investig,2018,56(2) :111-119.

[2] AU C T,ZHANG J,CHEUNG J Y F,et al. Familial aggregation
and heritability of obstructive sleep apnea using children probands
[J].J Clin Sleep Med,2019,15(11) :1561-1570.

[3] MUKHERJEE S,SAXENA R,PALMER L J. The genetics of ob-

structive sleep apnoea[ J]. Respirology,2018,23 (1) :18-27.

[4] TIWARI H K, BOUCHARD L, PERUSSE L, et al. Is GAD2 on

chromosome 10p12 a potential candidate gene for morbid obesity?

[J]. Nutr Rev,2005,63(9) :315-319.

MEJIA-BENITEZ A, KLUNDER-KLUNDER M, YENGO L, et al.

Analysis of the contribution of FTO,NPCI ,ENPP1 ,NEGR1,GNP-

DA2 and MC4R genes to obesity in Mexican children [ J]. BMC

Med Genet,2013,14(1) :21.

[6] AKBARI P,GILANI A,SOSINA O,et al. Sequencing of 640,000

(5]

(7]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[18]

[19]

[21]

exomes identifies GPR75 variants associated with protection from
obesity[ J]. Science,2021,373 (6550 ) : eabf8683. DOI: 10. 1126/
science. abf8683.

KNORST M M,SOUZA F J,MARTINEZ D. Obstructive sleep ap-
nea-hypopnea syndrome: association with gender, obesity and
sleepiness-related factors [ J ]. J Bras Pneumol, 2008, 34 (7).
490-496.

DRAGER L F,TOGEIRO S M,POLOTSKY V Y et al. Obstructive
sleep apnea:a cardiometabolic risk in obesity and the metabolic
syndrome[ J].J Am Coll Cardiol ,2013,62(7) :569-576.

RIHA R L. Genetic aspects of the obstructive sleep apnoea/hypop-
noea syndrome ; Is there a common link with obesity? [ J]. Respi-
ration 2009 ,78 (1) :5-17.

JAIME-LARA R B,ROY A, WANG Y, et al. Gene co-expression
networks are associated with obesity-related traits in kidney trans-
plant recipients[ J]. BMC Med Genomics,2020,13(1) :37.

AU C T,HO C K,WING Y K, et al. The effect of childhood ob-
structive sleep apnea on ambulatory blood pressure is modulated by
the distribution of respiratory events during rapid eye movement
and nonrapid eye movement sleep[ J]. Sleep Med ,2013,14(12) .
1317-1322.

LICIS A,DAVIS G,EISENSTEIN S A, et al. Sleep disturbances in
Wolfram syndrome[ J]. Orphanet J Rare Dis,2019,14(1) :188.
RIGOLI L, LOMBARDO F, DI BELLA C. Wolfram syndrome and
WFSI1 gene[ J]. Clin Genet,2011,79(2) :103-117.
BARTOLUCCI M L, BERTEOTTI C,ALVENTE S, et al. Obstruc-
tive sleep apneas naturally occur in mice during REM sleep and
are highly prevalent in a mouse model of Down syndrome[ J]. Neu-
robiol Dis,2021,159:105508.

MESZAROS M, TARNOKI A D,TARNOKI D L, et al. Obstructive
sleep apnea and hypertriglyceridaemia share common genetic back-
ground : results of a twin study [ J]. J Sleep Res,2020,29(4) .
€12979. DOI;10. 1111/jsr. 12979.

POLONIS K,SOMERS V K,BECARI C, et al. Moderate-to-severe
obstructive sleep apnea is associated with telomere lengthening[ J ].
Am ] Physiol Heart Circ Physiol ,2017,313(5) : H1022-H1030.
GONGOL B,SHANG F,HE M, et al. Serum miR-92a is elevated in
children and adults with obstructive sleep apnea[ J]. J Mol Bio-
mark Diagn,2020,11(4) :821.

SANTAMARIA-MARTOS F,BENITEZ I,ORTEGA F et al. Circu-
lating microRNA profile as a potential biomarker for obstructive
sleep apnea diagnosis[ J]. Sci Rep,2019,9(1) :13456.
PLOCINICZAK A ,BASZCZUK A ,LUDZIEJEWSKA A et al. Para-
oxonase 1 gene L55M polymorphism and paraoxonase 1 activity in
obstructive sleep apnea patients [ J]. Adv Exp Med Biol, 2019,
1150.17-24.

SINGH A, CHAUDHARY S C,GUPTA K K, et al. Prevalence of
obstructive sleep apnea in diabetic patients[ J]. Ann Afr Med,
2021,20(3) :206-211.

CHEN Y C,HUANG K T,SU M C, et al. Aberrant DNA methyla-

tion levels of the formyl peptide receptor 1/2/3 genes are associat-



