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HE: $R5HEMERIRIPIN B 545 &1F (obstructive sleep apnea syndrome, OSAS) S35 FEIR 2 EL 50 5 1.
BHEINRERRHIR R J7iE: FEEEmIT BRAR AN H 0 2 12 Wi A RE 2 M BRI B B S SR SRR 225047
BB ONSCEO A B 7RIBERR E B - E N B AL TAEE A, IREH AN SR, BMI, I, FE. B8
BlEEEATRL, FIF M A BRI 2 BESh X ZERT A A2(DO0) R 78 LG BESI K 2 (D 1) MR A SRR H
WERESIKAR(D2). RIBAR: MFENFHIMEY Tk (low mediated dilatation, FMD) = [(D1 - D0)/D0]
x 100%, FHERH M-S 5K (nitroglycerin induced dilatation, NID) = [(D2 - D0)/D0] x 100%%}
PR MLRA S FIM O RER A SRS AR K, SRAETIE, STz s ErRibR
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Abstract

Objective: To investigate the correlation between polysomnography and vascular endothelial
function in patients with OSAS. Methods: 22 patients with obstructive sleep apnea hypopnea
syndrome diagnosed by sleep electroencephalogram were selected as experimental group and
17 patients with normal sleep as control group. Obtain the study subjects’ basic information
such as age, BMI, blood pressure, neck circumference, and abdominal circumference, use the
vascular endothelial detector to measure the basal diameter (D0) of brachial artery, the brachi-
al artery diameter (D1) after reactive congestion and the brachial artery diameter (D2) after ni-
troglycerin administration. According to the formula FMD = [(D1 - D0)/D0] x 100%, NID = [(D2
- D0)/DO0] x 100%, the ratio of blood flow-mediated and oral nitroglycerin-mediated vasodila-
tion was calculated respectively. The main factors affecting the rate of vasodilation were com-
pared with the control group, and the pathological changes of vascular endothelial function in
patients with obstructive sleep apnea-hypopnea syndrome were evaluated. Results: There was
no significant difference in the basal diameter of the right brachial artery and the internal di-
ameter of the brachial artery after reactive congestion between the experimental group and the
control group (P > 0.05), but there were significant differences in the change rate of the internal
diameter of the brachial artery after reactive congestion, the change rate of the internal diame-
ter of the brachial artery after taking nitroglycerin and the change rate of the internal diameter
after taking nitroglycerin (P < 0.05). Analyzing the results of AHI and vascular endothelial cell
function between the two groups, the results showed that there was significant difference (P <
0.05). Meanwhile, the correlation between endothelial cell function and AHI was studied. The re-
sults showed that AHI was associated with endothelial function and the higher the AHI, the low-
er the values of FMD and NID. Conclusion: Patients with obstructive sleep apnea hypopnea syn-
drome have functional lesions of vascular endothelium. With the increase of AHI index, the de-
gree of vascular endothelial function damage was more serious.
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1. 58l§

W AR P BT 45 75 1iE (sleep apnea syndrome, SAS) & —Fh 4 B HERI, W51 Z 2 EIG[1]. ©2
A IR — PP AR, 2SR I 2 R AE A A AU L R A R B A5, Bl AR TR R AN
JE(BEI I BB B PP 1, (HEE IR B AR EAE, U IEREN 50%LLR), Hi i A
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FEEBRAR DA K B B IURE FRDREIR, 51 B3 AR R b g, AT HH I REERR G5 M 35 8L . RIS PR W R
NVERERRER, FIRT, BFEHo RIS, KSLIEEENICZIIER, oS SRR KT
B RN AL, 7 H o IO i I 5 B R R AR AR [ 2] HEFRPFIR BT F £ SRR E T, AR
K—HB5r (1) i3 BB B ZE R AR PR B 5 S5 B A o AT 73 2% T 23 45 SR S0 7 R AR PP PR B 452 &5 5 iE 5 LT+
LN, TERAFIRAEZRN 2%~4% [3], SR, KA OSAS [ KM Ll th ITE & 4 Nix —
BEfkr, 4R N Z00 I A0 B T LAEE 20%3) 409% [4]. BT, BUMC LA I — AN 2 Wk ST
1) IR 25 2 PH ZE PR BRI IP I B A SR B AE, U R Bl A S G KT 38 o, [RIIT, 5 RPN 55 1tk BB 3 Th R i 3R
BB 5], HATAM RS RN, OSAS HIRARMBEH ZEA m M EERZF VKRN, A5 ER
OSAS &&, Z/AFPHU B EE BA ML RN, A I i 5 d 3R N 3 OSAS.
DR, A 9045 R B L 2 OSAS B3 1 — ML fE G R ZK 6] ITesE, — s RAREART 7 L4
o3 SE B IEEREAT o SRi0 48 Btk —DAE S T OSAS 5.0 MBI 1% DIBK & . Al OSAS IR ARSI ARG,
W OLAT AT LS| S OSAS [0 MBI A M UE, (OAV R RO I 320 Ishbke S5 [7]. 2458, W
AN RS, BEARPE IR 2 EL G T AR 5 4 B3 AR IR B SR ARPT AT fE G R 2K [8], AR IR
P B TR R TR R TC 1R HAR T A3 AT o], # RN 23 A 5 2 U = AR s . A T4 R
BoR, BEARPRIR 25 AL 5 B RPN C R BB Z 2B BMI 52, N/EREER BMI MY 5,
SEE AR U 25 L BRRE AR M 2 A — e AR BE kR B T 2 [9]. T A8 (R PR IR R S i 2 15 e 9| AT R B 25
HCPTIg R, R PRI R, ERIMYET TR R, OSAHS &5 i il %k A & % V) A
M, OSAHS f8# Wi th ™ B H AR KB MG T8 i, T SBCR Rt R B LI, i i
TR S A 22 41 40 B 1 S8R T (erythropoieting, EPO), AT S804k & PR L0401 2278, Bl i
Fib e, MEAR NS, BN 7B AR LA [FE, X TAE T, OSAHS 52 51 Kk FURE 14l
SLFER R ZR[6], OSAHS HR 2 78 B AR FRF &2 A= e il M i 25 (19 T e PR iR . OSAHS SR R A R
F REATL ] A AR 5 7 452 B, 47 5 (1 A< T B 2 P DA B0 BRI ILE il s 7 P KR SR IfRE B i 2 1) i 1
MM EMLR BN )5 58 . B R G ARG LA LA N 145473 [3]

AHIF 78 A BN LU 43 BT 1 IBE 258 1 o R IOP R 8 42 45 1 8 8 9 R P 2 i T A 57 85 A4 AN T e 2B s B AR
I —FRFIHFF: RILEI K OSAS FE H EIL O I E 52 03 0 AR BRAEATLAR],  H3 e 88 AF R ET T it
MIRRTT, SERR T, AT AT O A SRR R A, TR I R B B I PR =

2. EREH&E
2.1. BHEIR

2.1.1. OSAS ¢R

LYy N 22 I BH ZE P REARIP IR B S IB S i S E 3, Bt d 15 1, &b 7 61, AREE AHI Fa 44,
¥ OSAS #—0pidz . =4, Hp AHIS IR E] 15 BN RS T 16 YR E] 30 IRER/INFT
HREs 30 IRER/INE L BB N ERE . AR AHI IR ARS % AHI = (BRI B S REL + S
WARE)SEI(h). INFRIE: © Fi#8: 35~55 %; @ H%#H 9 Fbl I, LHEMEN; 6 LA
WG BRER A ; @ 75 45 E PRBEAR G 2> 25 N\ OSAS 2 WikrdE (55 3 hi) [10]. HERRArdE: © Rt
PN 51 RS I BEAR PN 25 AL @ MIIRTE SR @ THLRYEEE: @ IRk & P X & sy
(2B SR o« X IURE FE I BT BT 9T 3 2 A IR

2.1.2. HER4E
gy 17 B EEEIEE, AR 11 ), &tk 6 Bl. GIAFRUE: © MR FERERHEKTS
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OSAS HARFILEL; @ Jof™EAMARIER K IEIREERS; O Ha iy i W AR IR FTEF IR . HURS
TR 25 S A BRI A 25 . HERRARAE: O BAATESBVESR (S ThREA & SBIEMR . RE
MRIAE): @ Be IR AR A & XM o B IR 2 BB il OB

22. MIRFG*

221 WE. HE. FEEHROIE

1) S P AR SRR, THIEART T, MZRSFAL, L EAR R, KRB, 75
PR o R (O B EAT BT, S S SRR, S R B K R o A EE S AR A R S 2 BMI
> 28 A TP J5 oK 1 8 XA REIE o

2.2.2. MEREHERNUE

1) A AARZ T UNEXEF38G ML A AT 2) 2l IRIFEE BDIRAS, B0, InmMESSE—
K, ff/H ACEIl. CCB M g Sz [HHA A N 2 EH—K: 3) M4 Celermajer [11]1¢75 7% K a1 75 BRER
AR, AEZAFREZA 10 208, SREUIEMT, BLZE TR b 2~5 em BIRESIKAL, K FHA D) THIE £ Hh
SOREIKAT G RE, FEIRASERAR S T 4) Bhshiik iy B i SRRk T BE(FMD)l 52 - B
ZARE RN BT b 2~5 em, EIMEEF AR BT &, BCO B EITUASL 3 A R o R AR FIREBI K P42, EX
SF-IE RIS DO A8 i SR A 5 4 18 I 205 e S R4 N i 50 mmHg, 21 5 min JE 780, 1 min
W% BRI IR BRI ARSIk N A2, ATfS45 RN D144 A 5 FMD = [(D1 — D0)/D0] x 100%75 H #{H ;
5) AP B AR M R R H A 3 AT TR THRE(NID)I 2 - 32X #F RS 5~10 20%h, TUIRASER H i A 0.25 mg,
5 min J& & IR BE S ik 9 42(D2) . #4E A 2 NID = [(D2 — D0)/D0] x 100%75 H £t 45 5 6) A T /b
FARZE, IR A [ P AL A R T A

2.2.3. ZSEEIRFEINMN(PSG)

A8 FVBROC R B 2 =] 5K 802 22 41) 22 HEEHIRAN K Mot 03 N P 782 [ HER IR AT PSR S o s AL [
I 7 /NEE, FEIE Sk . A8 FH R ProFusion PSG4 X 8 A\ BE I 72 Hh ) BT Bis b AT 1 5%, B R 11 EEG.
BRZ. U o ra P B AR RS I R R I S v R 24k . ISR R b L BRI RIS B (7] (53
By, BEARZCR (SE), WP T 5RO AR EU(AHI S E PR IR 341 (NREM) A IR 5 (REM) IS (8] (53 8H), IFIK
BT I B] (3 B ) R IRCE S A DG TR o AR 56 H (10 5 SRS h v A% 4 B (5 [ R AR 27 2 MR B O AH G A
FIELTM) AASM2.4 Fi AT .

2.3. Gt FAE

K SPSS 19.0 B HHEHAT MBS /)T . XA A IR0 A (T B BORER I EL £ FriEZE(X  9)
BEAT A, THEBUR P15 70 R (%) & . AR TURH LEBCR B e, TH BRI LEAER
I X2 K3 mR Fisher BUIRERAL T . SR BTRHILLBCR AR R . P <0.05 HZERHABG G L.

3. R
3.1 —iRIEEKRZRRERSET(E 1)

22 151 [H ZE VBRI W BT A5 IR 4R S R 53 1%k 15 9, Ve 7 1, PERIERG Dy 2.14:1, 17 491
fERErat e gerb, SR 1061, etk 6 B, PRSIy 1.83:1. 22 il BH % 1k B R PR BT 45RO 4R A 1k
ARG E 35~55 JH %, “1#(50.32 £ 4.63) %, 17 Bilfi REAWE UM GBS Vi I #E 38~55 J %2, 11
(49.96 + 3.83)% . AIXTHAALMALLAL, W& RAEIELS . HiH. MEAAEENZER, FERNES
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Table 1. Basic data of OSAS group and control group
F= 1. OSAS AFXTRRA R A TR

IH SR (n = 22) XRL(n = 17) Xt A8 P&
FI(R) 50.32 + 4.63 49.96 + 3.83 0.259 0.797
PRI 15 11 0.052 0.819

BMI 2357 +4.27 21.06 + 2.47 1.298 0.032
#iFE (cm) 41.71 £ 2.85 39.20 +2.22 1.801 0.035
Ji52 Bl (cm) 88.35 + 16.74 74.83 +23.43 1.792 0.021

32. MABEBRERILB(LE 2)

SR8 LA TRLZEL (10 25 T 75 A 4 AT X LE, YL AE AL B KAtk Py A2 A SN2 78 L i R 31 Mk 9 42
FEEARBA G (P > 0.05); 1 £ SN NEFE LG AR AL S AN AR IR H S ARSIk A AR A A
PR H i Ja A AR AR M AR 55 T 22 7 AT G 24 (P < 0.05)

Table 2. Comparisons of ultrasonographic results between two groups
2. MABEBARERLERSE

LW =22) AN =17) t14 P

A BBk E: Al ] 42 DO (mm) 3.32+1.63 3.72+0.53 -0.970 0.338
SR S ML) AR S Bk 42 D1 (mm) 3.58+1.82 3.92+0.41 -0.753 0.456
J RV 7R IR N AR AR A0 2 (%) 7.12 +3.36 16.57 +3.32 -8.754 <0.001
Pl F AR H- S BB Bk 4% D2 (mm) 3.87+0.72 4,62 +0.69 -12.216 <0.001
JIR F AR T i 5 N AR AR AL (%) 14.22 +5.38 23.35 +4.29 -5.725 <0.001

33.0SAS "ERREESMEAK XR

FRALIL ) AHI LS PRI AR B 4 SR 22 3), SRR 2 AT e 5 P < 0.05).
IS, 8 T 5 A BUFGTITE L 4), SERER: AHI 5 A Rh R AR, HL AHI
1, FMD FI NID [ fE AR

Table 3. Comparison of AHI and vascular endothelial cell function indices in each group
3. &4A AHI FIIME M K HRETNREIRFRELE

AHI(IK//ET) FMD (%) NID (%)
it HEZH.(17 451]) 2.82+2.72 16.57 + 3.32 23.35+4.29
OSAS #H(22 1) 34.67+82" 7.12+3.36" 14.22 +5.38"
% OSA (6 1) 10.27 £2.91 10.21 + 2.58 16.08 + 1.64
FH (12 f51) 27.82+5.84 7.48 +3.96 15.01 + 3.02
(4 1) 55+ 12.36 4,72 +2.38 12.98 +2.76

*P < 0.05.
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Table 4. The correlation between endothelial cell function and AHI

4. MRERTIEES AHI B

=] r PIE
FMD —0.744 0.013
NID —0.812 0.025

4. g

MR I, 7 (0 AR A — R LI PR, R AR, SRR 4%, EAE LMk 2%
[3]e TR A FH AL AR AR A KM A TR IR, JFIIN T LB, S pH A, R8N T fhpy
FUR, T LR R HC e o LS Y (T Al BT S R o AR 5 S0 L e AR R 45 B A 5 A AR
FAEAEIMVE Py DIRE b AE, ELBE%E AHI SRSB4 1 B T e 2 A P

L 1A 4 L SR F i UL T e, HC AT (0 A W RAE BRI RS, 2 54 SRR SIS
THAE TR . L Py NI R G5 H T . ThAE e S T RF R B A B B, i U Th RE VA
R BT I P AT 2 A ot R )R S (EDRFS) R Py 2 724 11 e 45 1R 7 (EDCFs) 2 1A [ P48 o s 382 4%
T, R RSB RR, FAR P HAT R, S5 NO K R, 141 2 (endothelin, ET)4 481,
F TP T I B A A AR . A A PSR TR P LR A SR LA I B M A P A e I
P PRI I A 3 B A2 46 2 WRIE B 31 A2 P B BRI A AT SR D, AT S0 5 47 3 e IR 7
SEA AT P B G R R T BE 0 SE 2E M s oIk P B I I 47 SRR A T — 582545 L i, AR IR
K259, ERIT P MLANNG. 78 25T ML P9 R Th A I U5 P B RSP ¥ 4 5 i R [11],
B A EMLAE B IURERS IS 1A B AU I A5 A 3 /K S (EDD) A AR 2 385 T S B L 55 28 Fr3ed o
B 5.0 i L5 B 2 B DA 6

M P, 255 5 5 G S ISR T 5 R A L5 P A M= A A 1 p S R PR 0 9 A
FOESE, SR R UL 2 sk S Bk A B IS, RS BRE L 22 L 53 A0 L5 P o UL e 34
A, BT LSRG ], B ZE R B MR O R 7 (G A 45 70 5 A2 PO B AL A 5 s ik 5 BV 2%
FAR LSRR A R, B IEVERRIR T I 2 (0B R A E 2 B e ) B A MLAE AR (ED) [12]): S54RI
S A ZELAE L, BEL B S T 2 125 (B A 2 B T O B Rk S . RV I 4 45 S S R e
ST 261 R L 2 T A G 3 ok S R e 7 0L £ L5 P R AL SR R . R T R T I
DAY B 2 BUHLAS S A 1 LA 4F SRR i (EDD) MR RIS Py J AR BEHLAER S, 15 LRI L. BRI Ab,
BT D5 o, v L2 ek AR 22 45U A 2 A R 2 T PR H 3o J 4 0BG 3 o 5 2143
(IS 28 5 B LA R S R e, AN SR 3 I A BT L85 P g AE FEAVL A5 75 1 1 5 47 7K (NDD) g
WA, T AR 5 DR DL BB AR R 0 S A IR LI . 11 BN 60 . &S e i
FENAFEAE R, SN PR T I ILIh RS R A8, AT HH AR T P B A TR LB 28 (1 1 % 47 3K i
FIRAR . BB A, (. M P9 R Th RSB 2 5 F S 80 L% .

[ AR TEREIT, I PR R T Al S5 o L5 1 T PR Ay T oAb A PR 22 Suwaidi 25[13]
WEE T — T TG, RO MK PR A B, ) B T BN 2 10 L R 0 A s D
TN B2 SRS IE 3 BB BERIR 1 % . IE4RK, Haloox Z5[1A13RIH, A2 A Bhes th v T 1F 2% Fr M A5
Hofk. BeAb, MBI P R AR TR T R AR VP A L 0 (1 28 0 R LA R Ge i
(HEhR 2 —. FARSSSEI A SRR, YT S P9 R A R L 1 — A, O L 1 T
75 i [15].
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[ IR I3 N B AR AR A 6 5 O IR I A8 I AR s ML s PR BEAR G o PN B ) e 538 AT A L S 1P e
NI IR 3 1 3 AL R 6 I LA I ACRE PO SR R 22— o BELZE Mk IR B 7 452 £ 45 I A8 2 A6 A Lo i I A
TR T B A AN [ SR B AN, [ A H ATHEAS IR KRG RV RUAT R ISR XTI A<
H, OSAHS 2 51 & e A7 G R 2R [16], OSAHS £ 35 7 BRI A 5 A il ifi o i 2 o f) ] e PR
oo F TR AR AU T B A U 2 it £ 2 L R 1 (EPO), AT S B B 4k A M 22, B IV KR
A, BT AR SO . it P EZRE 0T, OSAS B MLE N K DR T Re Ll . REK
AR B0 B R P PR 2 45 2 5 RS A ) e T PR T AE AT L, T R OA S IS 45 S A IR 22 X A VI v, (RO
POl AR - SRR - BRI RS, SBULSTHR, MR 884 2 RN A B4R, R fR 4
ME e R IAUGE 2 51— R A A SIS L, 7 AR s VR SRR . 40 S/ F - It o Bz 44
P, I AR 2 S 2 A ARSI S PR, SO I A, RIS A5 /AR A PR 2k PR S R
5, FEUMARTE . XERRILFEEE TR, SRS .

5. B4

Gk, WLSEPERRIRIEVR ST RGBT A (7 A LB Y B IO, ELBEE AHI FREC S8,
L P R TR LA R LB PRI 0 4 (5 (I A S (BB BT, T
i IR R . AR, GRZAHLBBIRLRITI L, TS

&E 3k
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