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Abstract

Studies have found that obstructive sleep apnea hypopnea syndrome is related to atherosclerotic
diseases. Recent studies have found that mechanisms such as chronic intermittent hypoxia, hyper-
capnia, inflammatory factor release, sympathetic nerve activation caused by obstructive sleep ap-
nea hypopnea syndrome are involved in the whole process of vascular endothelial damage, ab-
normal lipid metabolism, neutrophil and lymphocyte chemotaxis and adhesion of atherosclerosis,
thus inducing or aggravating atherosclerosis. This article further expounds the mechanism that
obstructive sleep apnea hypopnea syndrome may cause or aggravate atherosclerosis.
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1. OSAS EENX

PH 5 11 e S P 87 45 25 4511 (obstructive: sleep apnea hypopnea syndrome, OSAS) & — i I {: i AR
15, FLRFAE A 18 s B HH B PR 0 4 B 56 4 PHL 2 o T ol L S 5 1 B L IR T AL R (TR X))
BSE A R (WP 45) o FEAROE OB 45 ST, il Y ORI 2 5 35 ik L v 4 42 R (Sa0,)
%, RISk A ARR 5 [E(PaCO,) L7, X Fh OSAS B35 1R ] ) B K A IS e B A & S ENLA K
ATV, B R R A R, TR A, ORI SRS, R AR A 4 DR R
AR b, I RS T EL S 1) SR o K 2 B, %P o e BE ZE R BT 45 IR 85% DA I 42.9%,
5 50% LA A 71.4%, S [ R R S T (S AP T BE 28 7 50% LA B A 14.3%, & WP [T PH 28
i 50%LL EHIA 14.3%) [1].

AT IR B 7, OSAS & — i R ZEAR i 150 » Al v 8 38 e NN HH IR R0 52 9% %2 38%,
TN 13% % 33%, ZPEN 6% 19%, iXBIRAE FYEMZE NP E W, REEITH OSAHS # i
B . O IR O S TEE . BERE. ACHEESEL. MR . HEREHE. F0AR. BEAh. A XURIG SR
KBS In[2] [3] [4] [5]

2. BHRKIREERELIE X

Bk FEAE AL (atherosclerosis, AS)JE I AR H WP, A dh 004 Co i I 7899 1) 32 B B2 Ak . K At
A PRBE AR S, FO& — P8V 28 R PR, 2 MU BE XS & A 547 1 — Fh e 0 I N, BA 48 L 9 1) A8
M. BRI,

PRER T T AS RIFHIAAN B, AT NZ R AS R BUR ML LRI B0E R . 25 AS 1)
2RI RIE R A VIR . RAER P K 2P RREA M RIEMILE 1 RIENT FiFHT. &
PR ARKEFE, BERN, il C KMEHA. ANE 6. ANEK 18, MEKIEHTF o fiEAM
KWENRRE A2 55 S MEFR EADLE ) IR A B8 255 I P i et HE A A B T i [6]

A TR N Mk P R 0 P P AR AR AR TE SR A% A T 15 7R IR IR A2 OSAS &35 5 9E OSAS
BE ALY AL . T AT ALK I, OSAS M 1E(E LI E LB ALl . TH B AR IR
T B PTEANLH R AT [7]. B AT C AL LR OSA 5 M8 IR & REH S AL, 045 ) Bt B AN R
MURE . BN AES) BB AE A 42 RGOS, T X Le T e BRI . P B D) e R i A1 S84 B3R
PR, IR BE PRI AN R IR SR Ll 5 OSAS 377, S OSAS ik, 32155 OSAS 5 AS it
Bz,

X R PR R IS AR, I OSAS B3 K AS B A MRS R A I R . X2 )
BRI7 N G SR L, BAENS H AT OC T ZF B SR Stk e i —2RiR

3. OSAS W™=EREE RH & AS BFNEF
T TLAE BT T 0 OSAS [T ML ) HIHEER, 56T OSAS AHCHERT TR AR5, X ECiliky OSAS [f14)
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o FEARGERITUS S5 P4t 7R BB, . AT, A T 4EMEEEH 1L-10 1)5R1E L OSAS [1)™
HIEE R MG, M TNF-a F31A5 OSAS )™ B R & IEAH (8],

[F A B e da HAE 2 4F OSAS B EH MU M FaF5H, NLR. MPV. RDW /K- OSAS FEJZ 1
TREE T 9] [10]. BbAb. MEBEERIRE SR E A LA (A/BMIFEERAK, OSAS /O LB AR U 5 K 1)
RSB (r = —0.43, p < 0.05) [11]. FiRXEEHI R I FER, TIRELE H 5 1E N OSAS " E £ 53f K& AS VF
Tl AE S B TR AR o

4. OSAS SE AS RIATEEHLHI
4.1. IRARZH

BNKAFEREALE N 9B an T N BRI AR, L R AR TSk 4 Ak, 12 XL P R 4 AH 4
T A L A R AR SR BRI AN ], 12 XL A Bz A 2 T HROEIR Bk 24 A () e 4 e e ot
XML N B 218 B2 R IAIRR,  ANTIAE SN AS (R AT RE o 75 K SRR i 22 S 5 125 FH 325 B Jo3 IRt Je 2 o
OSAS Zh IR BT T, UEW] OSAS Wil I HEinfE A 4 B 3R-1 (endothelin-1, ET-1) 7K1 R I BE 40 g
5] %5 B 7371 (intercellular cell adhesion molecule-1, ICAM-1) {1335, (EAE SNk REREAL T B, 548 PRI
v JE L B DA 23 A R4 5 AR BEAE 2, F HLBESE OSAS ™ R B2 9 b i B4 n[12]

HF S H T «B (nuclear factor kappa-B, NF-kB)M iR FE R F-a (tumor necrosis factor-a,
TNF-0) 7K 1E [ aR sk IR EE N 1 4l N B 4 e B 72 4 s T S afi rp Mk 4l B 5 97 41, 87 7E OSAS i3
R B A5 AL TR BT S AR B 0 A B A PR RT A 5 A AT . RIS TR R4 S A
S B e 7R DU R A A transwell 3557, R FH ROER A S, HERFERFRIEN
T, RORER I E R X IR R4 I BB N R 2 B — S 0 SORE DR 4 Wb o [R] R
PEGRAE T BB N R AL 2 NF-xB ARG FE, 12 28 0 180 5 X0 7 P 3 o R i e e A0l vh Mk 4
W P — 25 A T I N 2R [13]. Toll #£324A(Toll-like receptors. TLR)H:H' TLR2. TLR4. TLR7.
TLRO F#G HHE 3L AL 28 F= 4 5% 44 (Receptor for advanced glycation endproduct.RAGE) 7= 7E 41 ffu Jii rR 3R,
HMGB1 Al NF-kB FZAEM ML RIL . WFFRUESSAERE . T EEAIE B2 OSAS B3E BN Tk i A it
TLR2 1 TLR4 HIA R hN, HAE N B B R i vh A 39 I . 7B OSAS 83 sl ik ik FERE AL 5
Hirp TLRO F1 RAGE HIRIE R EW N, HE OSAS hfikiksFrrg b Bt He HMGB1 Al NF-xB 2 BH % (75%
DA E R gifi e Rik). OSAS B Bk e AL BESh £727E NK-«B HIAAZE, JF H NF-«xB #IA A2 3l ik ok
FERE AL &S AL B R PR AE R 2 — . IX RIS NF-xB iH1L 1l 5625 HMGB1-RAGE /-5 OSAS )
ik REREAL . OSAS (1™ B FE % 5 N KN kBEHH TLR2. TLR4. TLRO F1 RAGE & A 5%, X
SO R SCAT REE OSA B BN 2 M NF-xB fOi PR R [14]

Proghrelin, —FizE A, Jak AN [6] i BY B AV A v 7= A 0 A 3 B (P I iR —— % ghrelin A1
obestin., HITHIATFLEKI, Ymhd ghrelin, obestatin S H A2 mMRNA FIAFET F EM. O M.
BN AN FA R AT, XS S A B PL, SERS SRR e MEMBIEK R AE. Ghrelin &4 K%
FOP MR Z AR (GHS-R) I IR ERC A, MY S5 SRR SRR, BB Z R0 g R ER . XL
AR AE 3G aE . MUED 5 PR AR ORY . O UBIZE f5 s i F T 4R A A0 T 50 . S Al
R N R T R R 0 LR B AR M 0 203 . Ras AR B SO (W REAIE A B2, Rho-associated  coiled-
coil-containing protein kinase 2 (ROCK2)/& — Fh 22 2l /5 R R I, 72 T AN I A 1A, ROCK2 Jl g {2
HEN IR A BRI E 2, S 5Mkgs. TSR, FFERT 2SR ED AT AR
AR REEEH . WU IMAES KA 1) /N RS AL g ik b 2 A B RESG I, L Ta] a4 20 1 4
MORIE R e ) B 155, ghrelin FKIABFK, {H ROCK2 B AHREWIN. 23— RAVEFGHEI I 2805
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FURIRS LA 525645 H ROCK2 & ghrelin ¥ NiFHE AL, ghrelin B2 75 ROCK2 [k, yRgzigt:
B B R BT E RS 5 R I Sk AL . ROCK2 S22 PERI BRI ghrelin /I HE
FOH )RR AT T A BRI B4 RT AEIE T ghrelin/ROCK2 #E(S 5B KA G EIG A T2 5 AS
b2, JFH ghrelin J& )&t S I 4 7 2RE T 5 AS RS K7 [15].

A 2T R BV R AR T /N SR R, 2 B T /) B PR 3 i s TR AR S 35 386 K, HP SR
HMRIRRIBIE, TR E IR R R, AR REK. thAh, 18 R M A R R IRt R AR
R G @ PIBK-AKT-FRAP H %215 i 4 15 5 K- 1a (hypoxia inducible factor-1a, HIF-1a)3 ik,
HIF-1o 3F {23k ML P J2 42 K5 7 (vascular endothelial growth factor, VEGF). )i 4:J& & (A iF(Matrix
metalloproteinase, MMP) 2 F1 MMP9 [{J31k, 2RI 3NIKR)Z 1 E[16].

UEAN, e R R BRI Y R TE A AL e AS BRI PR 3T A LA P P R 200 Al 2 AT PR R 4 o ) 7 ) 2
4y 4k (endothelial-to-mesenchymal transition, EndMT), HIF-1a 7] LLEHE AN 240K EndMT FEEE IR, FH4E
BEALT EndMT ARZS I B A M A AR QR 5E, NI 25 T B I8 AR (I #2171

N AL (EPC) =& A R 0405 I B S I B S 4y, AR N A RS e i B E 2 EH . AT
N G IE S0 TR P ARG A A B 7 A R A R B A ) R BRUBR R S5, R L I I B B IR 1 KR E S, HL
W A4 L (EPC) 3 A 3G I # B2 4 i ML A B2 &b, SECH AN R ILE R 2, EPC KB R e 11 9.
M FEEIH DA, BEARPUAR) EPC )i ighn, #HEMEZ, (HIZ) RS T KEIREZER EPC
(ALDH""CD34'KDR*EPC), 1 IEA & E AN EPC (ALDH""YCD34'KDREPC) I A1 It =i, #r
AN R RS, B R RE 1SS . RIS ERES , NSNS L EPC (W3 51, 55, ME. Efk.
VA SRRI AR R LA i g 3 5, (2 B o TR PR AR A URE I s (R e o 2 ) s ME R4S ) EPC IR ELS itk
A SEANAE SIS RE DD KRR ES . BA BN i 5 N B A 4B 8 52 2 Rl Bh A R4, R i i A
FEAE S DIREIRTS,  MNIIAE — Lo I A S50 1) o3 IRV KK T =i [ 18]

XK FRBIEFC R LI OSAS 55 1 3 B0 ik 25 44) B 28 R RRAIE & 8 s 7 o R I B T JEE, 3k 2 A 2 B 3
I, AR AERT ARG 22 o A OSAS KR Bl ikl S0 B B 1 AR g 5 . NO AR R FH B2 A 323Nk ACEL
HEAKFETE . 1878540 (mesenchymal stem cells, MSC)#iit: 5, M5 OSAS % S RIS T3 kik
AR AR AR NO FIFE#ER . ACEL /K TR, #2728 MSC iyt il 1 4% & sl ik 45 #4722
s P/ B B T AR BRI ACEL 1 £ [19].

FEXT OSAS i I i) R M SR/ BB R OB 7 b R L, 8RR 22 S BUER 73 2, /9P
DAL~/ DT 38 Jroxsd L8 P B PRI 5, b AMEVE TR M SR AEGE AT T A R R G S 0LH], BRI
S8 B B S 5 TS M AL P R R R . BURG R AP, SORISREA M TR . R A
B A A i 2 OSAS A5 X 1] BG40 AH DG I KRR B V63 1) B B 5

4.2, lRKIBZEEL

Ji 2 KP4 B 5 5 BOMLR 40 = AR R % B IR B 1 (LD L) AN H At B 1 27 3o P R 4 e N N R
PR, HREE AR SE, HEREFE AR . RFE RIS A4 b, SIS i Az . [RIn 7RI
H LDL S A AL LDL (Ox-LDL), J& 35 T 30N B2 4 4 47 [ Bof 30 0 5 Ay Bz 248 P AR~ JUTL 4 e 4 s
TR PR 2 e A 4 B A B R 4 A Ak PR T (MICP-1), " W 51 LY P ) B 200 M P o 40 i 2 7% 31
W TR, ZJEiEtes o BV, JEU Ox-LDL, RAE & E [ BB (v sk 4, 1 W vk 40 i 2
AN Bk RERE AL bR 2

BTN T [A]ER A B A R R BR S50 s, TR SR SR B 2EL H I = A R [ P B S v T R, HL
I 5 A B 14 ) kSt S D) B K 1T T v o [0 ) e S A BRI 3758 2 /Kot AR TH i, AR IBR 3K P e
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XTHRA R 1%, 5 R B A P R FE A DG [20]. JF HA B I OSAS B3 i = Fabn 20 AT 3L, OSAS &
11 L] W AT H e — TV B A X HR AL, LIl — 5375 Bk 6 5 B AR U 1) ) S5 K o UV 0 B 2 TR AR K
5 I A A B (AH ) AT i B ESS [ 52 47 AF D[220 17 ELH v = B 7E B R4 23 b 28t g 28 A AR 1L,
VIR LR AL N B BRI R . B H I = BRI AR IR AR B, X SR R T LLEEE P R4 i O O
BETEWN B R 2], FEAS BELe AT TmT MR BV R AN AR TR i . OSAS  F8 3 g i AL A E IR & B R s 1
BN, #eA OSAS it vy DU I AL B e 2t Th R R AR BT, T H ALY LDL e AL LDL 3%
5 SRR FEEAR[22] o [RIINE, OSAS i35 MEAR s & H B RE IR {5 51 e 8 ik R s A, B R E
BV E R 51 R AL MR L% B T kB (nuclear factor kappa-B, NF-xB)FIELE % SH -1 (hypoxia
inducible factor-1, HIF-1)55(5 542, 4k {212k 28 5 K5 W g AR AE K -+ (tumor necrosis factor-a, TNF-a)+
BN RERRERR. H%EWRKI, HIF A SMIEAEREFEE 4 (Angiopoietin-like protein 4,
Angptl4) FRR KRR MR T & & H b =ERr e 8 A i B . 7EBR RS R FEVE I3 M LpL, Wl RE S
B RIAE, 1 Angptld AT LLEE LPL - SRARFAL N ARTE PSR [23] 0 (HJZ, 7512 S50 Hh ) B s 5
Hth = EE BRI E IR A B Angptd TRORIBUIRTE RS, XSRS ANE] LpL JEAZ R EIESVA S 80 &
Hith =R B T R 2 AR A i — L

BRI T A1 ) B SR S R s Bk i, SZIBAZ5K S 3, A5 925 R BB ol B AR R AERZ 1A
SR 0 HDL AF ] BE /K HEBRAGH v =Bk, 1 B S AA B 7 23 7= R A I B e [24], Rtk OSAS &
B AW, P Re 20 R B AR 7 AR A AN R 52

B TT WL OSAS SEUH I = Iis K AH [ e =, HoH-h =B R Js bR T B, XFT OSAS S H
T =W AR (Y B DR T B AU 7T H L R i — PR T

4.3. BRd4RSERAR

AR AT MR (B0) 5k A PR 25 5 e 3 2 451 B ik 7 A I A P R S R S TR B A B g I 4 7
5 Ox-LDL Ji5 4% Bty iR 4 ..

Ji ki R AL K1 (glucagon-like peptide-1, GLP-1)R] Gg i@ it #1H1] E W 4l B e ik AL, 400 ApoE-/-/)N i)
JoK A FERE AR 1) e A2 R e [25] o FE AT B S A0 1D 2% 2R T W82 381 E R 40 A 1l 42 26 PE M1 EE 4 il At . M1 B
Wi 11 LR T8 B i 7K F) TNF-ar, IL-1, 1L-6 B BGE 7040 #% CD80 ik, 1 M2 LR 41 il 2 1k 45 iy 7K F
) IL-10. TGF-a. CD163", #f7iiZ/~ RAGE M nl {23k B MEgn i s i (2 28 A M bR+, 4n IL-1, 1L-6 F0
TNF-a.. RAGE MR B K T IH 2510 THP-1 ERE4Ii M1 FricIFE R RIL . iEH IH S M1
EENit AL, RAGE {5523 7 X E1EH[26].

AW FUESE: 1) /[ ) BRI S 5 3 B[R] 3522 5| R 41 1 22 T A rh ML 4 L (PMIND ) T2 B3R s i
FIA A R BN A K, PMN T A BN . 2) AEIRE S N KR PMN 5 P4 52 400 B 8 3t s
Fr 5 ML RE IR T S RGP FH G5, ELREILIG TR0 20 AR A3 o f A o T IR et 95 . 3) IR Ai(IK
AKR PMN 5 N B 4 B B3R 75 5 () L 8 2 e 8 S A T2, BB 35 T ek i 3% . 4)
Prab 7 Tempol RSS2 PMIN X P R 40 i R AN B0 T4 05 1E FH[27]: [RIIN OSAS B (R A [EIAIS
FAUMLAE AT SR IMIE H IL-6. CRP 28 /K-F1 iy, BB rl IS PERS B 73 740 ICAM-1. VCAM-1 &kt
I IR, (REHAEE S NF-kb %5 3 R 7 Bz Bl ICAM-1 S5 [1)3Rk . X SR B 7y 7 & = i 3
AR T P A A SR B T AL N B, R BB K R R A PR B AR

S RIEH BT AR 1 (IL-1) AR SR HE PR -1~ (TN F-o) 40 PR - AT 3 A0 L6 PR R 4 L 5 o)
WE R E . FEN, N AR R AN 1 RERIER . 2 S 2R A
&, B EFERMERBIEM. E EHRRANFIENHN AR SRR B ER, B SN RS
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FRZANE. CIZ T 4HMIE R S vE R R4 . B SORR LA AT T 40 AE RS S 12].
4.4. Hftk

WEANE S5 I e B R IMURE 2 3 SO TR BRSSP AR B BT R S A A R TR PR R
A BOK R S 0 = Bk PR IR A BRI [RINE, S48 mp A= W P o B w2 32 20 ik o R A5 A 9% R VA A S 38
H A& PR BER A W AT AL tbAh, WiE wRARU B = AR (P ot BT elis,  SEqim) Tk B0 ik o
FEREAL R A, RIS A= M B T R AT WL [28] o 38 3 %o () i S R 5 1 TR R SR R B PE T e
AL D) e S B T e e SI2 0 PP RIE 9 PR i R DR 2 P A SR RIS ), 3 i) R S Bl B L 2L T g R B AR it
SR AR AL 1) R A [29]

H A B A T 2 N RO B SRS B B 7 VE G RBE ML IS . OSAS A-F (B iE i
%25 AS BN FE S EEUINE AS. 1M B S B OB G R .

5. OSAS RIRTTIAER

BRIT TAE A E A OSAS B RIUR G & . hil R E A I B35 OSAS MR M. H. &
J5 B TR AT LU FH 2 Bhi6 T . CPAP 2 2013 4 OSAS 297 fa M NG 7T Bk 73X, BV 1)
N R {38 T B8 R 0 T e SO N T, S AR 3 A WP & S R A T 1 HOIRES AN tH BILIRRe .  RIR T
OSAS. 7 UA. sICAM-1. NF-kB. Nesfatin-1 /KF-Ltifd7 /5 T F%: AHI J TSTSO2 < 90% Jir T F%:
MEEAH 3% 5t & (quality of life score, QOL) W73 BT Hi A BT ita [30] . JF HL AT A & R IR PR Dy e
FEARSIE B T R B I B &S R [31] . CPAP YRYT JG s IR IRAH S RAEI D T =50 2 —(TERE 2 Wi A
OSAS [, BRIE 1) B0 RAE T Lo )08 75.8%) [32]. BEAN, FRE:(EH] CPAP Sl kA (I iEiR
RAEA R, IR AD BFNFIIRE. FIAR. MR 5T & AN 45 1) LS I TR] g B 1) A 2007 5[ 2] -

TE—IGUX 244 44 OSAS [ &34 (40%3 52 CPAP ¥RYT, ATA BB YIRIEZ FARIBIT . )FFLk 4 FHIBEV
H, FETSEON 8%, REBILTIRAELER A, CPAP &35 1A i i & B Wi i35 [33] .

X DABC & HLAAR BvE o7 10 28 5 P DL £ F ARG YT . T AAT# %% & (mandibular advancement devices,
MAD) 2 & 4T BFFI 8 R B OSAS HI AT SEIE YT iEHE . MAD JE i (5 P 4l Bh s B 1l pT b sh A 21, 5o 2
TENS EEUL HEIAIE B VR RIEER . G SCERTE TR R 4F CPAP ) 5 FE P 81 45 3t ]
{fi[] MADs 597 . _E8UE R # TR (orthognathic surgery with maxillomandibular advancement, MMA)/&
OSAS LA A MIIRTT EFE[34]. #iIR B VIBRI AR (LSG), HA# N FIERGIT I FARZ —, #%
FARBIS VIR EE B REMy, RE T Mol §erEE, SER. AuagA 65 Fifr
LSG AA I B FH ZE 1 BEAR PP IR S 2R SR B H TG B 12 GV RERE BEIT gt %ot a5 s
W 1) FARATE AHI BRI LSG A5 ¥ OSAS FUs MmN 15 2) AE#HE. BFE & BMI
T B 5 OSAS ZREAE i A 2R [35].

KRR B T4 B T o R 2 78 T LR AR (M-CAUP)HEAT IR IT 1) 56 11l OSAS M. HyA T B %%
KNy 92.86%, T-A G MEIR E{5 KB <45 $(apnea hypopnea index, AHI/KFAR T TR, M4
(oxygen saturation, Sa0,) /K& T FAHT: IR TE £ £ (reflux symptom index, RSI) &~ F A 5 &I
SORIEIR PE 73 ST T AR A [36]

X OSAS fR=FIRTT (W1 CPAP B MAD ) JC S B 3, AT REAAE M-I (8] B ) 1E & 3 852 IR (1)
SRR MU A B 75 RS . £ IRAEAL TR (Epiglottis Stiffening Operation, ESO). %A% A #1 TJ IR
SRR — AN X3, SEOEIRAE, TR RIS RE L, ST R RS I . [RIE BT 2 IR U2
PR ATEMESR TR . FI2 RGBS . FPRIRBCE RV & ) RISATIE I “ AT THE A7, A2 B k=%
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FE M, PUCER AR A%, LWERRTRIARG AHLL FTRFETE], ESO Ronth RUFMEIR, HE
HIRA B IRFFRAE, U0 R R & 2R [37]

OSAS HH H KA CPAP 57 i E IR A LIRS T SRR I B 1435 2 52 BRI VR R RE A, (ARG
70 TR ZHUEF RN TE O FE R REg B2, B AT bt iR k.

6. B4

22 LATR, OSAS 5 AS # [FIR174E, FLE AR 70T AN B A E R SRR R, FRAF/E M LAt
B 38 it — B s e . TEVRYT R A X B R I N, 5 R 3 (R A ELAR 3 )
CHEPEFR R N T BRI AR IIVATT OSAS I AS BT AR . FERImIKEEAEIRTT OSAS F K& AS
(1) 538 LI R 22 PR TT B D R SR AR R T T 5, IR B A K B A A el D R R
BN HEAT RS, RRR S B AR RN H . B IPE 2 AR SBE RA TR AR DI L H AT
WTCIHHRSE e, HREAE AW S AR SR SRR SR BRI, Bl BIEL, SONSsess . Szt iidl, &
ST SE A RS, R S BURFARE T E TR AIE TR Mg m, Ntbairsk U, EHETR
g T .

SE K

[1] HhER, matst, £, B, WL FARTEER 700 ot BELZE 1 AR PRI 8 15 275 AiF B 28 307 58 Ar 12 Wik 7t
[J]. h4eE SRR &, 2001(4): 64-67+89.

[2] Zhang, F., et al. (2019) Pathological Impacts of Chronic Hypoxia on Alzheimer’s Disease. ACS Chemical Neuros-
cience, 10, 902-909. https://doi.org/10.1021/acschemneuro.8b00442

[3] Chiang, C., et al. (2017) Comorbidities and Risk of Mortality in Patients with Sleep Apnea. Annals of Medicine, 49,
377-383. https://doi.org/10.1080/07853890.2017.1282167

[4] Redline, S., et al. (2010) Obstructive Sleep Apnea-Hypopnea and Incident Stroke. American Journal of Respiratory
and Critical Care Medicine, 182, 269-277. https://doi.org/10.1164/rccm.200911-17460C

[5] Olszewska, E., et al. (2014) Usefulness of Snoreplasty in the Treatment of Simple Snoring and Mild Obstructive Sleep
Apnea/Hypopnea Syndrome—~Preliminary Report. Otolaryngologia Polska, 68, 184-188.
https://doi.org/10.1016/j.0tpol.2013.07.005

[6] Bhat, T., et al. (2014) Neutrophil to Lymphocyte Ratio and Cardiovascular Diseases: A Review. Expert Review of
Cardiovascular Therapy, 11, 55-59. https://doi.org/10.1586/erc.12.159

[71 XUPRTE. R 2 o A ] A A 1 R B A X i S A W BB . T 2 [D]: [l 22601 3] R
RHELERRE, 2010.

[8] Dyugovskaya, L., Lavie, P. and Lavie, L. (2005) Lymphocyte Activation as a Possible Measure of Atherosclerotic Risk

in Patients with Sleep Apnea. Annals of the New York Academy of Sciences, 1051, 340-350.
https://doi.org/10.1196/annals.1361.076

[0 ol &5, 4 PH 28 M o O R T 45 £ O B 7™ B8 B2 5 0 A R A AR O3 A 5 2 IR AH SR [ B 0 R RR R 22 22 4k
2020, 40(5): 703-707.

[10] R, rhoithrc g/ bk o g i b AiE Mz /DA OG e bR S OSAS B3 ™ AR A SSMERIT JE[D]: [t 24 AL 3],
GIE: ZRIEERRE, 2020.

[11] Domagala-Kulawik, J., Osinska, I., Piechuta, A., Bielicki, P. and Skirecki, T. (2015) T, B, and NKT Cells in Systemic
Inflammation in Obstructive Sleep Apnoea. Mediators of Inflammation, 2015, Article ID: 161579.

[12] SE#EZL. OSAS KB FMWIENAKIFEREAL . i S S HHLHI[D]: [l 22 A0 5], 18 30 33 L BE P, 2013: 72

[13] BR=EE. 18 (R B AR SRS P B 40 i 5 o 1 22 % 10 400 LR 4 P 50 P R 00 M 4% v 4 e Lokl ) B 2 [D]:
[H 2 hre 3], R REEEFIR, 2015: 75.

[14] Olejarz, W., et al. (2020) TLRs and RAGE Are Elevated in Carotid Plaques from Patients with Moderate-to-Severe
Obstructive Sleep Apnea Syndrome. Sleep Breath, 24, 1573-1580. https://doi.org/10.1007/s11325-020-02029-w

[15] Chen, H., et al. (2020) Ghrelin Suppresses Migration of Macrophages via Inhibition of ROCK2 under Chronic Inter-
mittent Hypoxia. Journal of International Medical Research, 48, No. 6.

DOI: 10.12677/acm.2022.1281052 7290 Il R 125 23k i


https://doi.org/10.12677/acm.2022.1281052
https://doi.org/10.1021/acschemneuro.8b00442
https://doi.org/10.1080/07853890.2017.1282167
https://doi.org/10.1164/rccm.200911-1746OC
https://doi.org/10.1016/j.otpol.2013.07.005
https://doi.org/10.1586/erc.12.159
https://doi.org/10.1196/annals.1361.076
https://doi.org/10.1007/s11325-020-02029-w

R, B

[16]

[17]

[18]
[19]

[20]
[21]
[22]

(23]

[24]

[25]

[26]

[27]
(28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]

[36]
[37]

Liu, W., et al. (2019) Obstructive Sleep Apnea Syndrome Promotes the Progression of Aortic Dissection via a ROS-
HIF-1a-MMPs Associated Pathway. International Journal of Biological Sciences, 15, 2774-2782.
https://doi.org/10.7150/ijbs.34888

RIS, SR T A 1 -1a (R3ES) KR AEBE AL BESR N L BT AL B ST [D]: [l 26238 3. T TR,
2019.

T RIS BRUBER b oy B A0 B S LI AR 75 [D]: (Al 20018 3], R REEERERR %, 2017.
Rubies, C., et al. (2019) Aortic Remodelling Induced by Obstructive Apneas Is Normalized with Mesenchymal Stem
Cells Infusion. Scientific Reports, 9, Article No. 11443. https://doi.org/10.1038/s41598-019-47813-1

WRsk, dRHE, Ze7Kar. 18] BRoh 200 BB & RARPT S 2E R TR R[] KM E &, 2017, 33(10):
1601-1604.

Drager, L.F., et al. (2018) Obstructive Sleep Apnea and Effects of Continuous Positive Airway Pressure on Triglyce-
ride-Rich Lipoprotein Metabolism. Journal of Lipid Research, 59, 1027-1033. https://doi.org/10.1194/jIr.M083436

Li, J., et al. (2007) Hyperlipidemia and Lipid Peroxidation Are Dependent on the Severity of Chronic Intermittent Hy-
poxia. Journal of Applied Physiology (1985), 102, 557-563. https://doi.org/10.1152/japplphysiol.01081.2006

Drager, L.F., et al. (2013) Chronic Intermittent Hypoxia Induces Atherosclerosis via Activation of Adipose Angiopoie-
tin-Like 4. American Journal of Respiratory and Critical Care Medicine, 188, 240-248.
https://doi.org/10.1164/rccm.201209-16880C

Lowenstein, J. (1984) Effects of Prazosin on Serum Lipids in Patients with Essential Hypertension: A Review of the
Findings Presented at the Satellite Symposium on Coronary Heart Disease: Hypertension and Other Risk Factors, Mi-
lan, 1983. American Journal of Cardiology, 53, 21A-23A.

JEIT /R, % GLP-1 85 B an e s Ak 3 ApoE-/-/)N BR sl ki FEREAL B9 /E FHALHIRIE FC[9]. A I I O i
FERA A E, 2022, 14(1): 98-101.

Zhou, J., et al. (2018) Intermittent Hypoxia Enhances THP-1 Monocyte Adhesion and Chemotaxis and Promotes M1
Macrophage Polarization via RAGE. BioMed Research International, 2018, Article ID: 1650456.
https://doi.org/10.1155/2018/1650456

YR, OSAS A A #i KA R B PMIN I T2 % 5 A8 P9 B 4 A2 B M B BT ST [D): [ A Anig 5] R
KB RFR 2, 2014: 100.

Allaband, C., et al. (2021) Intermittent Hypoxia and Hypercapnia Alter Diurnal Rhythms of Luminal Gut Microbiome
and Metabolome. mSystems, 6, €0011621.

Zhang, J., et al. (2020) Potential Role of MRNAs and LncRNAs in Chronic Intermittent Hypoxia Exposure-Aggravated
Atherosclerosis. Frontiers in Genetics, 11, Article No. 290. https://doi.org/10.3389/fgene.2020.00290

FFE, & JoBIIE G YT BE ZE M R I R T 45 SR B AR X R BRI B 2 AR T-xeB ZKF BRI 23T [ 3]
AT B2, 2021, 45(6): 575-577+580.

R, WBE, SKHGE. FREYSIE IE RO S T P AR R I BT 45 £ 5 A AR S B 7 Bt 3 2 R M 1) 5
). TEESIRE, 2021, 43(12): 1087-1090.

Vrooman, O.P.J., et al. (2020) The Effect of Continuous Positive Airway Pressure on Nocturia in Patients with Ob-
structive Sleep Apnea Syndrome. Neurourology and Urodynamics, 39, 1124-1128.

Sweed, R.A,, et al. (2019) Comorbidities Associated with Obstructive Sleep Apnea: A Retrospective Egyptian Study
on 244 Patients. Sleep & Breathing, 23, 1079-1085. https://doi.org/10.1007/s11325-019-01783-w

Faber, J., Faber, C. and Faber, A.P. (2019) Obstructive Sleep Apnea in Adults. Dental Press Journal of Orthodontics,
24, 99-109.

Rt /5 SEJR PR, IRE FARIGIT LS I OSAS HJ7 R R 2 73 #7[D]: [ A it 3], SERFE: HiEE
FER 2%, 2019: 35.

BR)N, L. FARMEST OSAS G WRME S B3 9T SO [3]. ARV A 58K, 2021, 10(2): 121-124.

Leone, F., et al. (2022) Epiglottis Stiffening Operation for Epiglottis Collapse in OSAS: Standardization, Tips and
Tricks. Laryngoscope, 132, 1455-1458. https://doi.org/10.1002/lary.30089

DOI: 10.12677/acm.2022.1281052 7291 Il R 125 23k i


https://doi.org/10.12677/acm.2022.1281052
https://doi.org/10.7150/ijbs.34888
https://doi.org/10.1038/s41598-019-47813-1
https://doi.org/10.1194/jlr.M083436
https://doi.org/10.1152/japplphysiol.01081.2006
https://doi.org/10.1164/rccm.201209-1688OC
https://doi.org/10.1155/2018/1650456
https://doi.org/10.3389/fgene.2020.00290
https://doi.org/10.1007/s11325-019-01783-w
https://doi.org/10.1002/lary.30089

	阻塞性睡眠呼吸暂停综合征与动脉粥样硬化研究进展
	摘  要
	关键词
	Research Progress of Obstructive Sleep Apnea Syndrome and Atherosclerosis
	Abstract
	Keywords
	1. OSAS定义
	2. 动脉粥样硬化定义
	3. OSAS的严重程度及并发AS的预测因子
	4. OSAS导致AS的可能机制
	4.1. 内皮细胞受损
	4.2. 脂代谢紊乱
	4.3. 单核细胞与巨噬细胞
	4.4. 其他

	5. OSAS的治疗研究
	6. 总结
	参考文献

