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[ Abstract] Objective To explore vascular endothelial function variation in patients with Obstructive Sleep
Apnea Hypopnea Syndrome. Methods Based on polysomnography (PSG) , blood pressure (BP) and medical
history, 222 subjects were divided into two groups: OSAHS patients group and normal control group. Patients in
OSAHS patients group were divided into two subgroups: OSAHS with hypertension group and OSAHS without hy-
pertension group. According to sleep apnea hypopnea index (AHI), patients in OSAHS patients group were divided
into three subgroups: mild, moderate and severe OSAHS groups. Blood pressures of limbs, pulse wave velocity
(PWV) , endothelin =1 (ET-1) levels, nitric oxide (NO) levels were monitored before and after sleeping
(pre—PSG monitoring and post—PSG monitoring, respectively). Results No significant variation of ET-1 levels,
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NO levels, ET-1/NO ratios, PWYV and diastolic blood pressure were found in subjects before and after sleeping in
whereas systolic blood pressure declined after sleeping (post-PSG) (P <
ET-1/NO ratios, PWYV,
pressure after sleeping were observed in OSAHS group (P <0.01), while NO levels decreased significantly after
PWV
variation between subgroups of OSAHS patients group (P>0.05), however ET-1 levels, ET-1/NO ratios of OS—

normal control group (P> 0.05) ,
0.01). Significant increase of ET-1levels, systolic blood pressure and diastolic blood
sleeping (P <0.01). There were no significant differences in ET-1 levels, NO levels, ET-1/NO ratios,

AHS patients with hypertension were significantly higher before sleeping than those without hypertension (P < 0.05
and P<0.01, respectively) , with no differences in NO levels between two subgroups (P> 0.05) . Comparison a—
ET-1 levels, NO levels and PWV before sleeping and after
waking were significantly different (P<0.05). ET-1 levels and PWV tended to increase along with the increase of

mong mild, moderate and severe OSAHS groups,

OSAHS severity. NO levels were highest in moderate group, whereas declined in severe group. Although ET-1 lev—
els, NO levels,

the magnitude of change was different with OSAHS severity. The correlation analysis showed that only in

PWYV were significantly different between evening and morning in OSAHS patients with different
severity,
patients with severe OSAHS, ET-1 and NO levels changed during the night related to the percentage of nocturnal
oxygen saturation less than 90% of total sleep time (SIT90). Conclusions OSAHS may induce changes of vas—
cular endothelial function indicators. Magnitude of the impact on vascular endothelial function is positively correlated

with the severity of OSAHS. OSAHS induced hypertension is mainly related with hypoxia and elevated endothelin.

[ Key words] Obstructive sleep apnea hypopnea syndrome; Vascular endothelia; Hypertension
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PWV., &PKEHAREZER (P<0.05), $#K 0S-
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% 1 OSAHS A53IERARRAIEME N EIhEEIERIILE (x+9)
Tab. 1 Comparison of vascular endothelial function indicators before and after sleeping between OSAHS group

and the control group (X=+s)

I OSAHS 4] (n=142) XA (n=80) HEEL x2{E P1E

Bt 113:29 62:18 0.13 0.716
Fi (%) 44.7£103 42.7+98 1.42 0.158
BMI (kg/m?) 269 +3.5 23132 7.99 0.000
AHI (K /h) 48.1 £24.7 42+19 21.08 0.000
M3 ET-1 (pg/mL) "325.7 204.0 235.7 +59.7 4.9 0.000
"357.9 + 248.54 374 +67.9 5.43 0.000

M2%% NO  (pmol/L) 240.2+171.3 165.6 +45.3 4.89 0.000
205.8 + 152.24 "163.0 =51.7 3.05 0.003

2% ET-1/ 1fi23% NO 1.6 + 1.1 “1.5+0.5 1.10 0.274
".2+1.84 "1.6 £ 0.6 3.58 0.000

PWV (cm/s) "1474.4 +215.1 1219.3 = 130.6 10.99 0.000
b1536.6 + 249.94 "1224.2 + 152.0 11.57 0.000

Wi (mmHg) “133.4 £ 17.6 “118.4+13.5 6.61 0.000
1362+ 17.14 P113.8 £ 11.744 11.60 0.000

#FikIE (mmHg) 82.0+125 689 +11.7 7.65 0.000
"87.2 +12.54 "68.2 +9.6 12.68 0.000

e BMI: RS AHL: MBS GESIEHG ET-1:

WHEE -1; NO: —SAMbE; PWV: KR ESE . a i
FUIWENE, b EBEEIEM; SRR AL, 4P<0.05, 44P<0.01.

*2 B4 OSAHS 5 OSAHS+ 5N EAERIEETHEHREILEE (x£59)

Tah. 2 Comparison of vascular endothelial function indicators before and after sleeping between OSAHS patients without hypertension and

OSAHS patients with hypertension (X )

% # 0S4 (n=60) 0S+H#4 (n=82) HH P
iy (%) 44099 452+ 10.7 -0.68 0.501
BMI (kg/m? 26433 272+3.6 -1.40 0.164
AHI (K /h) 455+245 51.7+24.7 -1.48 0.142
MSa0,(%) 91.7+4.1 90.4+4.8 1.74 0.084
LSa0, (%) 73.0+£11.3 64.5+15.4 3.81 0.000
M3 ET-1 (pg/mL) 1299.0 + 199.7 3452 +206.1 -1.34 0.183

"320.1 +206.9 P412.8 £292.04 -2.22 0.028
M3% NO  (umol/L) 0228 + 148.6 2529+ 1859 -1.04 0.302
200.6 + 126.1 213.2 + 184.5 -0.48 0.632
3% ET-1/ 1fii2¢ NO 149+0.8 17112 -1.22 0.224
.77 £ 1.0 72 +2.4A4 -2.95 0.004
PWV (cm/s) 1365.0 + 159.8 1554.5 £215.944 -6.01 0.000
*1408.9 + 170.7 P1630.0 + 258.144 -6.14 0.000
T BMI: (REIREG AHL PRIRE IR IR MSa02: TR P M AU IR RIS 5 1.Sa02: 2] die MUK i 40480 01 5

ET-1: NI -1; NO: —%ALR; PWV: Blafiife G,

0.01.

a MERTINEE, b EYSIEM. 2 4 HE, AP<0.05, A4p<
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#E Y (P<0.01), ET-1 5 NO &7 E 0S-
AHS 4l 55 OSAHS 1z mtA B £ 5% (P<
0.05). N H SO ¢ K564 51 A 45 41 M i
e Lk e bR As AL, S5 BoR &4 ET-1,
PWV 7E[E 5 Y HLERT R B TH &, NO WU B BRI,
ZRARENE (P<0.05) . {H OSAHS Ay B
AR IR R A A, ET-1 7552, b, &
3 4R 5 53 50 L BE AT JE S T 16.5 pg/mL. 23.0
pg/mL, 41.8 pgmL; NO 7 3 4143 5 F % T
9.2 mol/LL, 452wmol/L, 39.6 pmol/L; PWV 7£ 3
H T E T 64.4 cm/s. 43.0 em/s. 69.0 cm/s.
ET-1 B84k BB OSAHS ™35 A5 B T i s,
NO WIZEH & OSAHS b s . . o,
T 3 40 OSAHS A4 BEAR J5 7 75 He 357 Eb Bk iy B 52 7
m (P<0.01), RS OSAHS 45 ik e
R SHERTAHELA i, HESARE (REAH:
t=-1.146, P=0261; HEH: t=-1584, P=
0.123) , = i 2H s 1% 050 4 6 D) L R i I = T v
(P<0.05), ¥E/RTE OSAHS By 5 IR B £ 55 4T

AR OB/ Gl
2.4 A[EFEE OSAHS BEIERFEME KNI
REIRIRIOE (L SREERFF IR S8 B X R
i OSAHS 9™ 8 F2 & r 4l , DB IR 1 5
ET-1. NO. PWV WyUAE R B T, 2 FHEAR T
WG W 2%k AHI. ODI4, MSaO,. L1Sa0,. SIT90.
LA, MA K BEARHETS MR Z(E ASBP, ADBP
HAS, VEZICHIEMT. 450N, fERESh
JE OSAHS 41 R, ET-1. NO AY7Efk 55 B AR I
W SR MR A A Y T B A e, L 0S-
AHS 55 ET-1. NO 284634 5 SIT90 #H 3¢ 1M 5
I B2 A TCAH 6, ET-1 197284k 5 SIT90 2 1F
MK (r=0.24, P<0.05), NO K484k SIT9O £
A% (r=-029, P<0.05). PWV (A5 {L1ES% |
H. H 3 20 OSAHS S Y5 REAR P S5O0 ¢
PE, TS BERR TS P 9 R 22 (H ADBP A6 (o
3510 0.68. 0.38. 0.25, P<0.05), 7EHEJE 0S-
AHS 4if 5046 R R 28 ASBP #H¢ (r=-0.30,
P<0.01).

&3 AREITEE OSAHS BEMERAE ME N EIBEERILE (x+s)

Tab. 3 Comparison of vascular endothelial function indicators before and after sleeping among OSAHS patients

in different severity (X +5s)

a ET-1 (pg/mlL) NO (pmol/L) PWV (cm/s)
B HIEHIT [ [ HIE Fij i

BF OSAHS 41 215.3+102.5
I OSAHS 2H  328.8 + 146.444
T OSAHS 41 365.9 +236.144

2319+ 1175
351.8£174.144
407.7 £291.144

160.2 £ 51.7
317.0 £233.044
240.2 + 171.344

150.9 +48.2
271.8 £212.94
199.9 + 140.54

1362.4 £ 180.2 1426.7 £ 225.6
1465.3 £234.8 1508.3 + 290.5
1520.1 £205.344 1589.1 + 228.144

H: ET-1: WE#E -1; NO: —&fb%E; PWV: W& SEE. SEEHE, AP<0.01, *4P<0.01.

R4 AFEITEE OSAHS BEMERAEMEN RINBEIEIRILE x+s)

Tab. 4 Comparison of vascular endothelial function indicators before and after sleeping among OSAHS patients

in different severity (X +s)

We4EE (mmHg)

#ikE (mmHg)

Wi Fij e 5 M i FiE S5
12 OSAHS 41 1282+17.6 130.6 £17.0 77.1+13.8 81.4+13.7
rhE OSAHS H 131.7 £17.1 1345 +17.3 81.4+12.7 84.6+11.3
¥ OSAHS 41 135.9 + 17.444 139.1 + 16.544 84.1+ 11.444 90.4 + 11.644

HREA LK, A4P<0.01.
3 e

LA P B A DA AR A M -5 LA - T L [
R, AT MAE K S5 MmE RN Ik
LA R 2 L 0 L B SHRE. ILAE P B
240 M 3 5 3 I — AR A ILAE T PR R 2 5 R A A%

MR, HAPWER (ET) S FEAIEEIn
BT, —HMAR (NO) N EEME K K
. WNEFEPRLLET-1 firEE, ET-1 212455
BRI, ET-1 5 NO (A X 2 7]
AeFs 5 MAT IIRERIREE. RPN OLR , N 24
BRI &5 R o5 F O3, 0 o) o 457 1A 4 AR I
AN, R RIEME R, (AR BRSO,
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I 11 A5 5 ) T LB 0L 2B RS s, 0S—
AHS 3 5 OSAHS fyxF BB L de, FRHOM M
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EHNEIIReZ SN, 5 HETMRAS e —8. IE
X R 2 — AR 5 48 R T B, 1 ET-1. NO.,
PWV 5&F5K Ik R BERTAH EL TG A 2481k, OSAHS 4
NZEREIR 5 B ET-1. PWV., W46 5 547 7K B
IR, NO B AR AS , P75 B AR AT W 0
S REAR ZE AL T S B A Y R T RERL . 2K ET-1
THRSIMK NO FREHE (ET-1/NO) 7EHER]
M IS, HEJS OSAHS 4HE ET-1/NO H{E P
BETIERXT R, 0 OSAHS [ Hd e 2
FEE I BIR ET-1 5 NO [, s 7 A4
FHSgSR, SR mAE NS, FEGSIKRERER N, %
VAR R G

HAXE I SAEIHEIMER 2 41 OSAHS &
H MR AT S Te b5 Ak A e LR, 2 A4
W&, REFEE. BEIRIPICEELREE B EER, 0S-
AHS & 5 M AL 2 IR R P B s . iR
B ET-1. NO. ET-1/NO FC{HAE 2 418 G B & 2
5, HPE 5 OSAHS &M I R 410 ET-1 % & .
ET-1/NO E %] B & T 540 OSAHS 41, 1 NO
TR 2 HIEER, IRTE OSAHS F80m M &
JEIAHLEI AT RE R EE A R AR S | e i A
PN B2 4 M R PN Bz R YS ZTRAE R . B 0S-
AHS 83 [ 5 W 87 45 FUIGE SRR S R R Z AR
FAUMAE,, 2 N R AR5, e ilbad Z B
R RO, MAUARN R 7 R 2 a2l
WAL R AR, DT I N B RS 14
Py FnEs MAS ) 2 (B AP, AERp 4 1E H
M5k . (HE S B R S i — AL A i R
W A, AR S EESE IS R — A LR
B, AL AR R IS, AT R8N
FEURVERT . 4R AWM. B2 N e R HA 5
FA A 1t 451 LA R 58 K e i I VE A

SR MR, Sk . RS KRR
SRk RN G RIS s, MEEYE, BB
PRI, [ B g I SRE N R I N R AT,
A 2N R, BB

REIR Z ARG ERE 2428 OSAHS A LA5 [ i
BN IhRedE, BAETEREARA OSHAS BH
N Bz DI REZE AL W AR b A J6 22 51155 H A v JC BH A 25
W AW TRE .. A, FHAE 4 OSAHS
BB AR T 5 0058 N K TR debn A8 1k, 45 W
~, ET-1. NO. PWV, &F5kEAE —4lnf %5,
P27~ OSAHS By™ H A% BEAS [0 Il A8 9 B2 D BB Y 52
WANE. PR SRR . MRS OSAHS ™
RIS ISR SR, (B AN R
R R, hEAR S, BIEEHR
ML PORTERR R, A NE RS, —A
AR o —FE AR, AL i — 4
ARG R SHS = N R ARXT I, AGEREN K
JEMERT . ARV BT, CREE A AT K. (R
Wil B R R gk R, IR A P A Ak T
N 7 2 B IRIEE, BRI THE T P — SR A
AR, GRS EM SRR FRE, INE TN
TEMERT . 4RI R, SR . I
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