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HE . BY Rith#FR A FREAR (Hey) —RALEANO 5 A K E -1 (ET-1) HALATFLE A AR
o eR B AR A LE AR (OSAHS ) % H ATy RIS A7 0957 208k, A T 7 OSAHS % & 5t X ik o) g2 4747

BT 0 NG RARYE . 7k I OSAHS &% 86 %] ( OSAHS 48 ) & f& BEAR##% 50 4] ( 78848 ), OSAHS

28 %

H X 5 HikFaEAF A AR B4, WA e Hey B NO/ET—1 K-F, B B 2454 RiA4nitE & £ MoCA )
45 OSAHS 442 F il S eI AE R AT, 4 OSAHS 418 % f7F Hey, NO/ET—1 K-F 5kl fk ey 4a %
Mo Z5R OSAHS #FikfefErd & & fif Hey KF & TikdmEF 4L, NO/ET—1 K-FAKTFiksmiEm 4L (P <0.05 ),
OSAHS A %n 2 FF 20 v f o 47 124K A, 38 46 (AHI). BEIRAT ) & Fikde B F 4, RIKSH Ik E40FE (1S20,)
A& TFihgm B 4 (P <0.05), MoCA #45 AHI, BERETH 2 5485, 5 LSa0, 2EAM £, ©oiF Hy KT 5
MoCA 5B BRiFHH 2 iM%k (P<0.05), NO/ET-1 5 MoCA Eo & & BRiFH3¥H 2 EAE (P<0.05),
Hey 5 NO/ET-1 2 fiA8% (P <0.05), & Hey & NO/ET—1 K-FFRM OSAHS & FikFn 5 4L 55569 ROC
LT @A A 0708 (95% CI : 0.599, 0.816). 0.739 (95%CI : 0.618, 0.859), Z5if fi#F Hey. NO/ET-1 £
OSAHS %4k iR PraE %, Hoy KFSABEREZfifAX, NO/ET-1 ik ERLE L
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LR . MR R IR PR A SRR A LR AR / o RS 4R Rl B A A sk B A AR

REZE1; —8AEA
FESZES . R766 XEkARINES . A

Effect of NO/ET-1 and Hcy on cognitive impairment in
OSAHS patients*

Xiao-ying Zhu', Zi-yang Cui', Cong-hui Liu’, Yan-lei Ge', Qian-cheng Chen', Jia-bin Zhang',
Qian Zhang', Hong-li Li', Hai-fang Zhang', Yuan Wang', Hong-yang Wang', Jian Li’
(1. Department of Respiratory Medicine, 2. Department of Endocrinology, 3. Department of
Ultrasonography, North China University of Science and Technology Affiliated Hospital,
Tangshan, Hebei 063000, China)

Abstract: Objective To investigate the effect of Hcy and NO/ET-1 on cognitive dysfunction in patients
with obstructive sleep apnea hypopnea syndrome (OSAHS). Methods Totally 86 patients with OSAHS (OSAHS
group) and 50 healthy controls (control group) were selected. The levels of serum Hcy and ratio of NO/ET-1

were determined. The Montreal cognitive assessment scale was used to evaluate the incidence of mild cognitive
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impairment. Correlation between the level of serum Hey or NO/ET-1 and cognitive function was analyzed. Results

The level of serum Hcey in patients with OSAHS was increased while NO/ET-1 was decreased when compared with

those in normal control group (P < 0.05). The AHI and sleep time in OSAHS group were higher while LSaO, was

lower significantly compared with those in normal group (P < 0.05). MoCA score was negatively correlated with
AHI, sleep time and serum Hcy (P < 0.05). MoCA score was positively correlated with LSa0O, and NO/ET-1 (P <
0.05). Cut-off point of ROC curve of serum Hcy and NO/ET-1 for prediction of cognitive impairment in COPD
patients were 0.708 (95% CI: 0.599, 0.816) and 0.739 (95% CI: 0.618, 0.859), respectively. Conclusions Serum
Hcy and NO/ET-1 may be independent prognostic factors for cognitive impairment in OSAHS patients.

Keywords: obstructive sleep apnea-hypopnea syndrome/apnea; montreal cognitive assessment; cognitive

function; homocysteine; Endothelin-1; NO

RH ZE Y Bt MRS P W 25 {5108 R 25 S A (obstructive
sleep apnea—hypopnea syndrome, OSAHS ) J&—F & Il
R I Ay S5 S22 R A ) B HER Ve A 25 TR 1) T i A1 4
SRR B B A BB PP I, LR B S 2 e
fekNEz, Hit— s R 2 fits, 51&EIA
FOTRERRART " LI [ R HEER. ( Homocysteine,
Hey ) VER—Fh & SILAZAERR , BES R RS ] |
Mg L5 S AP Z AT I RO Y, s TR SN RE
A%, MHEE -1 (Endothelin-1, ET-1) K —% LA
NO MU E TS HEY BT, P AR EAE A, DA PR IE I
EWHRIRE, (HNEZ BN, MR, 1t
(ERAT, Ak A& — RSN, (B H T NO/
ET-1 B & Hey 7KF-5 OSAHS & AT RERR A1
KA i T GE o

1 RS

Il A % 43k

TEHL 2014 4F 1 H—2016 4F 1 A L FE T k2%
JBEEBE OSAHS 75 86 ] (OSAHS 4 ). Hr, Bk
49 ), Lotk 37 4 ; AERA 44 ~ 88 %, FH (65.12+
6.35) %o YPAbRE : SIPIREE A S 2E 5 23
SEMY OSAHS 25 Fg (2011 4FETTRR ), 416 7 h (1
MR, PR R A5 A S A B = 30 IkEk = 51K /h ;
[ AR A A DG R IR, FTHF . BEARZSHIZEEL. IR
B2 INHIEE RIS WiAR e R - DI fE

K s QHWHEARIER, BAHE2R T EMH R
TR R E 5 QHEBR T F R BB B[Rl
W iR 3 4%, IR T EEMER R AR T LA
HEBRARME - OB . T H O M AP B R
W 5 @3N, IR RAF LML iR ZE . il &
A g s 5 ¥zt T WA AT RE 259 5 4
TP B 0 B2 IR 2% it () J 5 (AP AE 38 e i S AL

1.1

FERMIRE RS LR B R RO B IS R 1. 8
o S EE A IR P4 5 22 ( Montreal cognitive assessment,
MoCA ) %I OSAHS & & HATIANFI I REPESr, 3R 21
W2, 1353 <26 433 AN ARG, Forbr, 554k 22 141,
LVE 18 ) 5 4EIE (66.12+£3.98) % 5 1343 26~30 43
FONANER A, o, B4 24 6, Lok 22 4] 5 4
1% (62.12+4.10) % BEEUFM T2 M B R KL & 50
BVE R X IR . Ho, B34 25 ), Lok 25 ) 5 AR
(61.78+6.82) %, FrfZik& R, Fibhig, %=
SIgIEE L (P>0.05),
1.2 ImiE NO/ET-1 EL{E R Hey 7K F4ai

SR FH Tt 3K £ 5 W BFE 32 G 00 79 40 1fiL 7 NO. ET-1
J Hey 7K 3850 €208 F K HE P A E AR A BRA ],
ey, e 5 R AL <10%.
1.3 INENINBERERSIEE

iH I MoCA PRSP I RITIRE , 1593 <26 41
WO ARG (X2 8 E R <9 38, WG
YRS EXEIN 1 43 IR IEAS 53 ) MoCA PFAl & 3 1A
SRS MRS AT EIRE . RS L . BT,
Ry AEREIZ . FhE T, MR Re A
o P LR
1.4 FitFEFHE

Bl bR SPSS 22.0 e ks, THRTERIAYY
B+ i (xxs) FOR, BRELECRA ¢ K046, 240
6] HL R 5 2240007, 2 IR LR P 1LSD—t 46
I FHIES MR Pearson 1, 245 ROC ik, P<
0.05 WZERAYTFE L.

&R

K4AMF Hey #1 NO/ET-1 /K F b %
OSAHS 21 2 HW 21 5 % B2l NO/ET-1 & Hey 7K
L, EFAGIEEE X (P <0.05), OSAHS 4 Hey

2
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RIFN, 55 : NO/ET-1 HAH K Hey 7KT-5 OSAHS S IAFIDIRERS 1 AH XMk 4B

AT, NO/ET-1 K FXF I, OSAHS B IAA
RE RS2 50 1E H 4H NO/ET-1 #l Hey /K- o8, 2%
SH G FE Y (P <0.05), OSAHS NAIFEAF2H Hey
EFNHIER 4, NOET-1 K FINANER 4. W& 1.

F£1 KAMF NO/ET-1 0 Hey iREHE (x=xs)
451 n NO/ET-1 Hey/ ( pmol/L)
OSAHS 41 86 1.93+0.41" 26.52 +4.09"

NI B 40 0.73 £ 0.34” 30.34 + 4.72"

ABHIE# 41 46 332+0.42" 2322 +3.68"
oyt 50 4.98 +0.59 11.66 £0.71
FAg 60.353 40.309
P{H 0.000 0.000

e 1) SHRAE, P<0.05; 2) SINAIERA L, P<
0.05

2.2 42 MoCA E4LL i

OSAHS 21 Jz H: W 41 5 % B8 2 MoCA i 4 K& H:
FWWAR o L, 2R A5 E X (P<0.05),
OSAHS 41 5 %} FR 4] MoCA B3 & A& I (B4
FAER A5y ) A, 22 54 Geit2# 3 3L (P <0.05 ),
OSAHS AT X} HEZH . OSAHS H & IAMIIE # 45 %F
HEZH MoCA 43 MHAS W I35y (R4 W ) ks,
ERAGIFE L (P <0.05), OSAHS BEFINMIER
TEZH P T X BRZH . OSAHS M A M B A 2H 5 A A
IEH 2 MoCA B3 MHAC WAy ek, 2 RAa5001
X (P <0.05), OSAHS ARG LA T-IAJ0 IF 5
M, Wik 2.
2.3 OSAHS & & AIGKIEIRELE

OSAHS TA B 15 25 5 DA 1E 6 4 04 e B 1 1]
I %7 4 IS A8 50 (AHT) KT K e 2 ok i 4801

#2 &4 MoCAFESLLE (x£s)
211 n M RIPATHE 44 HEN HEREN % FER [H]4Z, A ] Bar
OSAHS #H 86 3.01+1.58" 222+0.86" 421+153" 255+041" 1582061 3.11+1.08 499+1.12" 21.40+5.89"
NHIFERSGZ 40 1.73£125"  1.62+098’ 231+1.097 2.61+0.50" 143+0.89" 2.16+1.01" 4.69+1.66" 17.13+4.53”
NHIEHH 46 4.39+0.72" 279+039 5.69+041" 298+0.09" 1.87+0.15" 3.62+091" 563+0.36" 26.98=+1.20"
X HEZH 50 3.12+1.04 280+£045 584+037 288033 1.78+051 3.10+123 586+0.35 2546x241
F i 88.093 43.982 298.094 21.981 13.020 17.288 30.011 138.039
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
e 1) SXMEALE:, P<0.05; 2) SINHIE#H AL, P<0.05
FEE( LSa0, ) HL#E , 2R ¢ K256, 22 A Gt (P < %3 OSAHS TAHEIEKIEIRLE (x+s)
. o g b o
0.05), OSAHS TA il it 25 B AR s 1] . AHIT 35 55 FIA 1 n  ERHE A AHY (GK/A)  LSa0/%
HIEHR 4, LSa0, lR TIAFIIEHE 4., W 3. -
INHIRERS2H 40 1128+1.86 3520+522  80.55+3.08
2.4 MoCA B 5lGKIgtrE X5 N
IWHIEHDA 46 8.24 + 0.68 1.84+£0.63  97.84+0.92
Pearson M1 7R, OSAHS & FFINHIBE GG
) t{H 6.322 10.621 3.090
F MoCA B4 S HEARATE] . AHI 27, 5 LSao,
. Py 0.000 0.000 0.000
BIFM (P<0.05), W4,
& 4 MoCA 24 5iKIgHRE R ES T
P R s ] AHI LSa0,
e
r & PH rfH P{H r {8 P{a
MoCA 43 -0.518 0.003 -0.825 0.000 0.499 0.002

.61.



T EBREE 2 Ak

29 &

2.5 Ini& Hey #1 NO/ET-1 5 MoCA B9 REE
IS5 HE K 5 1

Pearson 183 HT 7, OSAHS & A S [ f5 £
H T Hey 5 MoCA 43 K H W 3045 43 35 A AHE
NO/ET-1 5 MoCA &3 M HP WA /r 4 2 A DG, H
Hey 5 NO/ET-1 554156 (P <0.05). L% 5.
2.6 OSAHS I\ FpERS 8 1% Hey & NO/ET-1
KEFMIN AT AEFERS R ROC fh%k

DL MoCA 3 5.4 <26 43 A br e H 2 B 3 17 78
NI RERE RS . LA bR, 24l M8 Hey K-
I OSAHS &2 N M ) fig F i 19 ROC £ T A h
0.708 (95% CI : 0.599, 0.816), AR MEFI: F 1
435120 0.725 F1 0630, 2 M 75 NO/ET-1 7K-F-Ft il
OSAHS BFEINIIRERES ) ROC T ARk 0.739
(95% CI : 0.618, 0.859 ), AL AR 44351 K
0.700 F10.870, UL3 6 FIA 1.

%5 Ii% Hey #1 NO/ET-1 5 MoCA 24 R E &S5 18K 5

Hey NO/ET-1 Hey NO/ET-1
Ei=07 £zt
r i P{A r{d P{E rH PiE r {8 PAE
MoCA &3 -0.703 0.000 0.705 0.000 il -0.301 0.000 0.569 0.000
Mz TRl A T RE -0.291 0.003 0.432 0.000 [ EIlvA -0.368 0.000 0.409 0.000
i -0.479 0.000 0.688 0.000 1] -0.685 0.000 0.776 0.000
HET -0.659 0.000 0.723 0.000 NO/ET-1 -0.201 0.030 - -
WEERES -0.452 0.000 0.621 0.000
%= 6 OSAHS #i\FEREEEME Hey & NO/ET-1 7k F ) ROC & iS5
95% CI
Apd Il FAF HEE AT TR S
R S3
Hey 22.55 0.708 0.725 0.630 0.599 0.816
NO/ET-1 1.35 0.739 0.700 0.870 0.618 0.859
10 S - AN SEUAEN TR RE ST, EAMT
Nl FERW], KSR K R RO B sl a4 |k il 45
PR, IS KOs, 51 A RIS ™, kst
v 061 LSRNV & =R AR G VS == (AN === ER -8
§ ANHE ST R, TR 2 2 A = A dE R
=044 Wﬁ%m Hey & i 2 5L 1y Hh ) 7= ), © &8 plA 2
o2 | Hey+NO/ET-1 A NIRRT, AL R
can b L (D Hey AT 38 i WA NO ZE 452407 30 12 D) RSk
0.0 - - - SR MAEH 3 QFARHTREMAGTE T, AR il /MR ES
6O 02 e e 08 IO A, L BSR4 S SRR 3ETL, ATT
- it SRR, PR SRR B
B 1 % Hey. NO/ET-1 RELAEFHI ROC #igk AT LA SR, SR AN P 2 EE A A
U, R AR 0800 ™ 5 ET-1 A A P i 4
3 iTig ML, UK KA AR I, AT KA L,

OSAHS 83 & DAl B IR o 7% v S 52 & A <GB 58
AN 5T A B FE NI 5 62 S 52 AR Py i IR P B 2
RIRNAIERPEAR A, IR R MRIRZE A 25,
FUEHE | RBEAR S BEn  TRAEARIS /A AE " TR

H—J7mhaE S ER T, R et SRR
3 NIIES S C b Pk iV N S By AT BB O
TINEE AT S S A AL A DU R AR A KB 4R A i
ST R 0, AHSCOFTERM], ET-1 WAL S
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Iy P I 7 A0 o g 7 R R A Bz o ) A A5 R AT —
FERAHSCHE ™, FL ) R B T N S ET-1 1] 5
AT R, E—2B IR TE AT BE SR FEARDC ", NO
VERPRNET AP0, AT &7 ok M 4, o3t i
IS T, A P A ) A% 2 L PN B A LR
PRI A Rz, 5941 NO RTIH] P Bz 22 45 1 45 1 FH ik
BN EBE"", FHIAT LA H NO 5 ET-1 /714
FEPUER, YA N B 2, PR A AR A AR
FEFEA—3, PRIULWIE HOAE T RB A U I A N 2 2
Ao, AT SR S R A HE B o AR5 38 i AH 5
AHTAE I, Hey 2 NO/ET-1 35 OSAHS H 3 A1
THRAG, B EAT R aBE:, {5 NO/ET-1 fEESpEmg
T Hey, HPHZRIMEAE—E MM, Bidiks
ROC M5, Wi BA X OSAHS B AT
REREAT IR RE AL .

ZE AR, Hey M NO/ET-1 ¥yl 7E—ERRE
e OSAHS BN IIAREE , HIEBCS W HIRCR
B, HOfE OSAHS B3 (JUHRE R IR RERC
B ECRBERE A ) HEATINH BRI Ay, PRt
INHIE R8T BEA LI Hey . NO/ET-1 /K-t
TR, AN, ASGH—L M) OSAHS B IARIBEfT
HIFERS R, I R DR £ et , DA LA -0

& £ X #k:

HrAE H B SK SO MR R g 2 T 2y, AR R A o S
SR BHMRL 53 S WA 27 20 . BH ZE PR B IR P R Il R L3 S
TEZWHRIE A SNENAY TR R (0] TP AR B e Sk SRRk
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AR IR S e BRI 27 3 23 BN AT I 5 27 201 . [SEL P M R Ao i
BHEE LA IELTATERS 2011 IBITRR [I]. FhAegsig g
7R, 2012, 35(1): 9-12.

ALGAIDI S A, CHRISTIE L A, JENKINSON A M, et al. Long-

term homocysteine exposure induces alterationsin spatial

(1]

(3]

learning,hippocampal signalling and synaptic plasticity[J]. Exp
Neurol, 2006, 197(1): 8-21.
WEAES , AL, IR0, 5 . SRR ARIEAS f A v [ o

A TR A 5 A D) RE SRS HR B RN (R R VR (0], R
BB 2 4R | 2017, 4(17): 450-457.

GRENECHE J, KRIEGER J, BERTRAND F, et al. Short-term
memory performances during sustained wakefulness in patients
with obstructive sleep apnea-hypopnea syndrome[J]. Brain and
Cognition, 2011, 75(1): 39-50.

[6] HUNG W W, WISNIVESKY J P, SIU A L, et al. Cognitive decline
among patients with chronic obstructive pulmonary disease[J]. Am
J Respir Crit Care Med, 2009, 180(2): 134-137.

PR . 8 BEL TR P i g 6 5 DA R e B S R (0], ATy
=2 2016, 43(12): 2280-2283.

DODD J W, JONES P W. Cognitive function in COPD[J]. Eur
Respir J, 2010, 35(4): 913-922.

LI J G, CHU J, CARLOS B, et al. Homocysteine exacerbates
B-amyloid pathology, tau pathology, and cognitive deficit in a

(7]

(8]

[9]

mouse model of Alzheimer disease with plaques and tangles[J].
Annals of Neurology, 2014, 75(6): 851-863.
[10] EREAT , 2550 8F , WIFTS . OSAHS H HCY, SAA /K5
UIREMISC RIS [J]. T E AR BE 2 445K |, 2017, 27(1): 82-85.
[11] B . AP E R 3 i [ 2R~ D 2R N RS A s i e 5%
E RN PR ST (1], "PAEBAR Ol I R 243 | 2011, 13(3):
249-251.
ZHI Q, SUN H, QIAN X, et al. Edaravone, a novel antidot a-
gainst lung injury and pulmonary fibrosis induced by paraquat[J].
Immunopharmacol, 2011, 11(1): 96-102.
SHI Q, SAVAGE J E, HUFEISEN S J, et al. L-Homocysteine

(12]

[13]
sulfinic acid and other acidic homocysteine derivatives are potent
and selective meta-botropic glutamate receptor agonists[J]. Phar-
macol Exp Ther, 2003, 305(1): 131-142.

[14] VANHOUTTE P M, SHIMOKAWA H, PELETOU M, at al.

Endothelial dysfunction and vascular a disease: a 30th anniversary

update[J]. Acta Physiol (Oct), 2017, 219(1): 22-96.

BRIYAL S, PHILIP T, GULATI A. Endothelin-A receptor

antagonists prevent amyloid-beta-induced increase in ETA

[15]

receptor expression,oxidative stress and cognitive impairment[J].
J Alzheimers Dis, 2011, 23(3): 491-503.

M, e, B, 5 IR SN R -1 R
FANEFNEE B WAL I BESE ()] HPAE 2R 2R A, 2009,
35(5): 276-279.

PRETNAR-OB LAK J. Cereb rovascular reactivity to L-arginine
in pa- tients with lacunar infarctions[J]. Cereb rovasc Dis, 2006,
21(3): 180-186.

[16]

[17]

(EHE

i)

- 63 -



