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——ABSTRACT

Objectives : Patients with obstructive sleep apnea syndrome(OSAS) often complain of noc-
turnal enuresis. There are a few reports that OSAS patients have altered renal function, and
there are some evidences that the increased release of atrial natriuretic peptide(ANP) may be in-
volved in the pathogenesis of nocturnal urinary symptoms of OSAS patients. In this study, we
measured plasma ANP concentrations during waking and sleep in OSAS patients and normal
controls to investigate whether there were differences of ANP concentrations between OSAS pa-
tients and normal subjects.

Methods : 27 patients with OSAS and 10 normal subjects were studied. All subjects un-
derwent a full-night polysomnographic study. Venous blood samples were separately drawn dur-
ing waking and sleep. Plasma ANP concentrations were measured using radioimmunoassay.

Results : In OSAS patients, ANP concentrations during sleep(122.9 + 29.9pg/ml) were sig-
nificantly higher than ANP concentrations during waking(60.2 + 5.8pg/ml)(p < 0.05).
However, in normal subjects, there was no significant difference between ANP concentrations
during waking(59.2 + 5.7pg/ml) and sleep(69.6 + 3.0pg/ml)(p > 0.05).

There was no significant difference of ANP concentrations during waking between OSAS pa-
tients(60.2 + 5.8pg/ml) and normal controls(59.2 + 5.7pg/mi}(p > 0.05), and also there was
no significant difference during sleep between OSAS patients(122.9 + 29.9pg/ml) and normal
subjects(69.6 + 3.0pg/mi)(p > 0.05).

Plasma ANP concentrations during sleep showed significant positive correlations with apnea
index(r = 0.3846, p < 0.05) and respiratory disturbance index(r = 0.3939, p < 0.05) in OSAS
patients.

Conclusion : These data suggest that, in OSAS patients, plasma ANP concentrations during sleep
are significantly higher than plasma ANP concentrations during waking, and there is a positive corre-
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lation between the plasma ANP concentration during sleep and the severity of sleep apnea.

KEY WORDS : Obstructive Sleep Apnea Syndrome - Atrial Natriuretic Peptide(ANP).
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dent’s t testZ H]iz FAj3}glor, +HAH ANP Fxo}
TET ANP 55 94 3alg gzgzhe] njag
unpaired Student’s t test2 AZ3Q1 P-value 0.05
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FHd 83 ANP STt 8xkrolA 60.2 +5.8pg/
ml(Mean + SEM, SEM = standard error of the
mean) HWZFolA 59.2 + 6.3pg/ml(Mean + SEM)
AL, FHF I ANP 5= AT 1229+
29.6pg/ml(Mean + SEM) thZZA 69.6 + 2 9pg/
ml(Mean = SEM)Hth. #44 +4d F3F55T &
AzdA e FHA vF £HF ANP 5571 414
o= FofatA Eot(p <0.05), WETAAE fe
& alo) & Holx} Ygtth(Fig. 1). +HA ¥4 ANP ¥
T B8R g2 E Abold] EAF o E F93 o)t
UL, FEF F ANP 5% g4 5 ZAlold] 79
g zpe)7t YA (Fig. 2).
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Table 1. Comparison of anthropometric and polysomnographic data between OSAS and control groups®

OSAS group Contro! group p value
Sex male : female=25:2 male : female=6: 4 -
Agelyr) 463 + 13.4 393 + 109 NS
BMI 274+ 26 249+ 50 NS
BP-s) 127 177 121 £ 145 NS
BP-d 85.7 £ 109 79 + 99 NS
RDt : 37.4 +19.2 07+ 06 <0.01
Al 335+ 189 05+ 05 <0.01
Sa0, nadin(%) 759+ 74 912+ 37 <0.01
DOD(%) 224+ 7.4 77+ 37 <0.01

Definition of abbreviations : OSAS(Obstructive Sleep Apnea Syndrome), BMi(body mass index, Kg/m?), BP-s(systolic ar-
terial blood pressure, mmHg), BP-d(diastolic arterial blood pressure, mmHg), Alfapnea index, n/hr), RDi(respiratory dis-
turbance index, n/r), SaO;nadir(arteial oxygen saturation nadir), DOD(degree of oxygen desaturation, arterial, %).

* Values are mean + SD
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Fig. 1. Comparison of plasma ANP concentrations between
before and during sleep within each control and
OSAS group.
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(Fig. 3).
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Fig. 2. Comparison of plasma ANP concentrations between
control and OSAS groups before and during sleep.
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Table 2. Correlations of age, BMI, blood pressure, polysomnographic data and plasma ANP concentrations: in patients

with obstructive sleep apnea syndrome.

Age BMI Al RDI BP-s BP-d SaO, nadir DOD ANP before skeep ANP during sleep

Age -0376 -0519** -0420* 0308 0.101 0.262 -0.292 0.023 -0.292
BMI -0.376 0244 0247 0066 0210 -0.149 0.133 -0.041 0.291
Al -0.519** 0.244 © 0973% -0.182 -0.114 -0417* 0.397* 0.131 0.384*
RDI -0420* 0247 0973 -0.123 -0125 -0401* 0.375 0.164 0.403*
BP-s 0.308 0066 -0.182 -0.123 0782% -0.075 0.040 0.368 0.119
BP-d 0.101 0210 -0.114 -0.125 0782% -0.089 0.096 0.080 ~-0.007
$a0, nadir 0.262 -0.149 -0417* -0401* -0.075 -0.089 . - 0.9(90$ -0.028 -0.157
DOD -0292 0333 0397 0375 0040 00% -0990° -0.035 0.097
ANP before sleep  0.023 -0041  0.131 0.164 0368 0.080 -0.028 -0.035 0.434*
ANP during sleep -0.292 0291  0.384* 0.403* 0.119 -0007 -0.157 0.097 0.434*

Definition of abbreviations : BMI(body mass index, Kg/m?), Al(apnea index, n/hr), RDl(respiratory disturbance index, n/hr),
BP-s(systolic arterial blood pressure, mmHg), BP-d(diastolic arterial blood pressure, mmHg), SaO,nadir(oxygen saturation
nadir), DOD(degree of oxygen desaturation, arterial, %), ANP(Atrial Natriuretic Peptide, pg/ml)

*» <005 **p <001 $p<0.001
< 90 - .
s e Alvhr :
< 80 O RDKn/hD) o - E

°
70 o :
S
60 -] ®  RDI r=03939, p < o . ”
: el -
.................. Al, r=0.3846, p < 0.05
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Fig. 3. Correlations of Al or RDI and plasma ANP concentration during sleep in patients with obstructive sleep apnea

syndrome.
ANP Z8-¢] o]x}4¥ (second mesenger)o|2E o|E
Aol gEEE oRE YEE w4 (nocturnal na-
triuresis)®} F71= ANPY 81% cGMP 443 $714 7)
sty A9Eith. ANPE AFEA o 3 (glomerular
filtration)& $7M1A YEF i} olxE 347
3, renin $EE FAAFIAY 8l FHoz A4
gt HEAYE AaAA A4S 2HFoe A% ¢

Ad37 344 (renal and cardiovascular homeos-
tasis)oll #ojshs Aoz 4R JArH(17~20). ANPE
Are) ZM X (atrial myocyte)dlX wu)== By &
A (intravascular volume)®} $-4H<to] 4534 37t
g}, ANP 5%2] d2Hdaily variation)oll e |4+
A= Rz we & Aolrh glon FAgRlHA
ANP 55& A9 3Ald] FAXE Bolx A 9Ald §
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a3 @3t £ FIFSZITF AN E o] T o
A7 YoF Tk SATH21). 13y ojoks iR A
ALAME 3} wiatolo] Ea D 4389 ANP 5590
= Aot oy U FIFFEE oM FEF
ol ZA BTt ANP 557} 3718tk 2a% 9Jrh(22).

ANPE ¥17]7} 2~3802 wi$ #o9(23), Dietz
5(24)3} Singer 5259 Hio| 9J3d TxAA9)
ANP F5& W59} vlasie] vk oyl Hx] o
=0 gk AxEY] Ao T2 AW ANP
FEE FAULH ANPY FE wizly| & 749kl A
& FA 838 2EF F ANP 234 7] -T70°C AF
A Wgae Basia

A 8 FIEFFFT BN &3] BatEE A
o2 g FAF wF9 /¢ YEF nujdel F
7F7 ANP o8]} th2 a%le] 7|13 d F7td ol
o UYEF wid S oAlE) 918 olg Al E &
BEol 238 ANP #u)7} 448 7548 328 &
Atk B A7l AREL HAY +d FEEFET
oA HA A B FHF ANP 5571
FA3tA ST A 2Tl E oA T AJo)E
BEE 7 YUk "N olE BAME A=
9z FUFe ANP #u)7} Z7is9, o]2]g ANPY
Y F7ke $EFY oludt UESE wildd 93¢
vl §= & Ao AAEA

T FIEFIFT BAA ANP7E 718 99
< Agde 71 dBFQ Aol $4h BWite]n(23),
+4% B3e F74 o7 Yintrathoracic suba-
tmospheric pressure)9] Z7ll| 71Q8cH26, 27).
AAY FH FIESET AN A&7 =R com
ntinuous positive airway pressure : CPAP) A&
€ A {A71Y S A 83U ANP 5571 AN
Z 3 EHI A7)%50| 2AHE d4o] o] Hupd @
tH2, 4~6, 21, 26). BF o]E FA oM FHF
AHiaEFol TSt HEYge] A5EA Ha o
A3 $A%Ste] FobA ANP ¥=7}F 3718 0e Ba
7F 2k (26, 28, 29), olE BAA A2XRE A
AJglol = ANP #ulof& @37} givke Atees B
E ATH(D).

AZAEY] € d7A FUE HAALEIE)
% ANP 3¢ ol AaaAr g v 73

FAF 4 sEHNATSGE FoE AaEAV AN
Aoz wFof F7h olth71¢t ¥-F(subatmospheric
intrathoracic pressure swing)°o] ANP &#)d] 23
FFE vA Ao A4 gho2 o] AYlM 7
o] ZAIE FAIY AAGHE Fo] WES Aol b
& Ao F2Hrh FURIAAA Uehd T9E F
AAaEEETL o]E A FA AidA del(acute
hypoxic state)E B3] wrdsicta & ¢ glouz &
W3 AA4EEH ANP 5= 3} 38 Fasida
ST S Qs Ao AAHY o] 13y A
£ AA d5UgY 29 tEo] HEdy AT
2 ANP 555 v|2 #33ke 484 971 988 A
oz Azpgit.

A FH FEEFET RN E FEF e
Q) AAAZT AAure o s FRANAA FAE(sym-
pathetic activity)d] F7te} WiEH] 7159 Hg7t &
F 93, agAAA ST F7H8HE ANP 247}
BolAthk= Ruvt 928 (30), HEWY A= 7
H7} $o18tZ ANPE A8 o2 Fod3h= B3¢ 1Al
Fugte] A Hoz HolArh= Bwst k28, 31,
32). 2814 18t BxllA ANP 5= ¥l gig o
T AR v gsie] ZAdd Aozt gvke B
a7k Qe O ARG FAMETE Rak Qo
ANPS} Eel4d 1843 @A A7 38381
%S AAojTh(33, 34).

YA TH FIFFFE AN E A n¥QLY
AN T} A1 v st A3 B AR 4
A oy olg ExM BEEHE FUF 3FA4Y
A & B3ZAFAD T 35FANAFRDDY A
Al gt B3] ZAA) A4 edae AaaAe) a4 |
TFARE v)$ 253 Aot} & IF BuodM e F
ZEAF7E 100 o141 BAEAAME 7 A4 FHgt
o] ARl wwdte FosHA wkout, FEEFAFT}
100 o]|3}Q) SAEM = AT} vlaste zte]7t G
5 g2 TEHANL uis- AT FF9 BAE
AstnE FEEASFY F A4 AT Fo@
ABBA7 A&S AFFAT(14). HAEZQ] ARANA
E EE gaEL FEEX47) 100 olgtgdon o
£ FASNA FEEAF T2 3FANAT AN E
gtahe fo e ARBRA7E AAHTable 2). 123 A
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ZHg0] AR AN e F0e) 33 WHE 2A% 8
oo} FFRNE sl Ao 4 I 2T A
A Ao FEgIe Alolrt g F Yeng Yoz
olE @xoA 2477 UZAHL AAst ZHA) 9}
FHZF AgHFS ¥ e ok He ARsaz
-
Ao AAG £ A7 Fd EHo| ndYH
ANPSLS] FAE ols)3l7] 943 Ao] o) wE o)
ARE dIA AL NFRAT FAZ 279F 11%0]
1¥te] FHhE @A o nEgto] Fukd B9
#38A ANP ¥5¥& 61.7 % 11.6pg/ml(mean + SEM)
£HF ANP ¥5% 90.6 +29.8pg/ml2 $dAT 4
HE ANP TxE H|2A 5AA f94de) giglen, 1
gglo] FutsA] 942 3} 169 THA ANP 557
59.1+ 6.1pg/ml $W% ANP 557} 145.1 + 46.0pg/
mlZ FAA Fo4L got £uFd ANP 57
571k ZA8S BYoH(P-value = 0.06). =3 24
74 F3ESITY f-F0 BALlel AFgA RS
TEGEN Y BUTOE TFEY AL AN "gE
X = HA ANP7} 59.4 +4.2pg/m]l $9F ANP7}
114.2 + 27.9pg/mlZ $EZo] S2)8A =3ta(p <0.
05), ELAAE £HA ANP %57 61.3+ 12,
8pg/ml £8%F ANP %7} 93.2+ 32.8pg/mlZ 49
g zto)7l gldlen, +=HA ANP 55 £33 ANP
FE M T T2z F93 207} 9ith. o]
o AnolM 18 FAEL Fe AP BFsn
Y§ ANP 357 5x 43S 328 4 9900, 9
4 78 FIEFIT B £ FusE A4
D8]} F2d 2r|AeR oHn Y an
ARA Bz F7to) P BATIAcZ ANP 2u)
7t 71 7 U M5 S 7 A9 ANP Bujuke
o] e AN uEYel dn Bee) g Aoz &
ZE ¢to 2 ol Oigt I Wed Ao AZH
1=

B ATE B3 AASL g o FsE2IEy
A= A9 b FES ANP 2571 Z71y
™, ANP &9 37z 38X+ 9 3544459
A% FHA] A& BRE 5 YT o ARE
£ olE ERPIA FAG, A5 gt HER Aaes)
5= 9 H¥3 ANP 58 529 &3goz24 ANP

¢

- A AL

- gt

O OEd

2H]gg- olalaly) 9% 49 978 ASSTA B

o

A4 ot

HYA 78 FEEFFF A= F4AH 92 44
Alith FEFe w3 GEF kujdoe] F713hH o]
S @4 atrial natriuretic peptide(ANP)9] &8]3t
23 BHe] g Aoz g ¥ g} AxEL F
A EHALE B8 A4 v T3S ¥R
d A2 A 2L S YR YA G FEF
Tz P2 2 FF ANP 558 243 og5
2 F4HE 9t

D ¥4 78 FIFFEE @AM E FHA
ANP 5%(60.2 +5.8pg/ml)¢] H3] =HF ANP &
=(122.9 £ 29.9pg/ml)7t BAH2Z Fo51A wte.
Wp <0.05), =2TAAME A4 ANP $%(59.2+
5.7pg/mD% 9% ANP 5%(69.6 + 3.0pg/ml) A}
oje) {23 Aoj 7t YATHp> 0.05).

2) ¥8H ANP 5=+ w34 $4 F2E552 &
A#(60.2 + 5.8pg/ml) 3 2 (59.2 & 5.7pg/ml) A
old] FAH 22 FoJg Aoz} AU (p> 0.05), T
Z ANP 5 9] 82-2(122.9 + 29.9pg/ml) 7 BhZ
(69.6 = 3.0pg/ml) Akelol] F4j3t o]z} fATHD
> 0.05).

3) HAA FH FIEFET AN FEF
5 =0.3846, p<0.05) 2 &
F4A4x4(r=0.3939, p<0.059 EAHcE #9
& JAAAE B

o} AN AREL WY A FEEEF
FAEL I A vjEk FHFY] F ANP 5571 5
7Feim ANP $%59] $7h #3345 € 35%3A
T4 AT FHAo] Y-S AT ¢ YU

M

N

4 ciof (1 HHY FH FIFSFE - Atrial Na-
triuretic Peptide(ANP).

» el 2

£ Q78 99 Be 588 F B ez
MY FETHEAN SR o 8stsh AAAA 2
At
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