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ng/mg Creatinine, p=0.003) L-PGDS
(B =0.37) CPAP2 L-PGDS

(n=20, p=0.007)

L-PGDS  Severe 0SA
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210 200

AHI

SAS
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- kisspeptin -
LH FSH gonadotropin
gonadotropin Kisspeptin-GPR54
kisspeptin LH FSH
OSAS LH testosterone Erectile
dysfunction ED
OSAS LH testosterone kisspeptin
feedback OSAS
kisspeptin OSAS
122 27 7 7
kisspeptin RIA OSAS
Kisspeptin OSAS
2.9+0.1pg/L 3.5+0.3pg/L 4.24+0.8 pg/L 5.1+0.7
pg/LL % stage N3
p<0.005, r=0.451
OSAS kisspeptin

gonadotropin




A.
Gonadotropin
GnRH

releasing hormone

luteinizing hormone
LH follicle stimulating hormone

FSH

gonadotropin
feedback

GnRH

feedback
kisspeptin
feedback

Kisspeptin

2,3,4 Kisspeptin

1 5 6 2003 gonadotropin

kisspeptin
GPR54 7 8
GPR 54

kieepeptin-10
LH FSH
Kisspeptin-GPR54

9,10,11,12,13,14
OSAS
airway

15

Pharyngeal

OSAS

Excessive day time sleepiness(EDS)

(sleep fragmentation)

16,17
OSAHS
EDS
Epworth sleepiness scale(ESS)
18
OSAS
30—~60 4% 2%
19 OSAHS
7 30%
20 21 OSAS
22,23,24  OSAS
25,26,27
OSAS

OSAS



(28)
OSAS
Nasal continuous
positive airway pressure therapy
nCPAP OSAS
29,30,31 32 33
34 35
OSAS
LH total testosterone
36 nCPAP 37 38
UPP 39 LH total
testosterone
OSAS LH
testosterone
kisspeptin
feedback
OSAS kisspeptin
B.
EDS
Polysomnography PSG
OSAS 122 57+1.0

year 43+5.0 year
OSAS 27 (55.4+3.2 year)
7 (37.6+6.6 year)
OSAS
PSG
PSG (6 channel, ch)
(1ch) (1ch) (1ch)
(1ch)
(1ch) (1ch)
(1ch) (2ch) (2ch)
(1ch) (1ch) 20ch  digital

PSG system(SomnoSter-a: Sensormedics,
Yorba Linda, CA)

PSG 20
6
American Association of Sleep
Medicine(AASM)
40
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PSG
6 EDTA
-60
Plasma Kisspeptin
Kisspeptin-1
-Amide/ Metastin-Amide(Human) RIA
KIT Phoenix Laboratories, Inc., Athens

-Greece

Plasma kisspeptin
PSG StatView 5.0 (Abacus
Concepts, Berkeley, CA, USA)

Fisher’s exact test 5%

one way ANOVA

C.

1: OSAS

Kisspeptin OSAS

PSG Table 1
Kisspeptin

4.2+0.8 pg/L

[p<0.005] (Fig. 1A)

Control
Control

OSAS
pg/LL  Control

2.940.1

Table 1: Patient backgrounds, PSG data, and plasma kisspeptin levels of patients
with OSAS and healthy controls of man

Neauc Cantrole sl
o P2 ’

yelyears) EYRVEIRY) 430 .U <u.uud
BMI(Kg/m?) 28.3£0.5 19.6 0.5 <0.001
Yofat(%) 6.9 +0.8 239+0.8 NS

oo 175 . sk A0.0n —~n nnns
.otal sieep ume(min) 420,01 £/./ 4529 £3.4 N>
Stage N1(%) 243+1.8 20517 NS
Stage N2(%) 57.341.9 483434 NS
Stage N3(%) 4.1 £0.6# 15.6+2.2 <0.0001
Stage R(%) 14.4 £0.6 ¥ 14.1£1.2 NS
AHI(events/hr) 5442571 2.0+0.7 <0.0001
Arousal index(events/hr) 48.5+2.1* 147+18 <0.0005
Plasma Kisspentin (ng/L) 2.9 +0.1 4.2+0.8 <0.05

Backgrounds and PSG data vs Plasma Kisspeptin: *<0.05,7<0.01,7<0.0005,
#<0.0001. Plasma kisspeptin level was significantly lower in the OSAHS
group. Values are mean =S.E.

kisspeptin PSG

ESS AHI
Arousal index %Stage R

(ESS vs Plasma Kisspeptin
Levels [p<0.05,r= -0.203]: Arousal index
vs Plasma Kisspeptin Levels [p<0.05,r=
-0.210]: Apnea hypopnea indes (AHI) vs
Plasma Kisspeptin Levels [p<0.005,r=
-0.324]: %Stage R vs Plasma Kisspeptin
Levels [p<0.01,r=-0.240])

N3 kisspeptin
[p<0.0001,r= 0.476]

%stage

(Fig. 2A)

Table 2: Patient backgrounds, PSG data, and plasma kisspeptin levels of
patients with OSAS and healthy controls of woman

OSAS Control p-value
N 2z /
Age(year) NaxsL 405+ 5.8 NS
BMI(kg/m2) 28.1= 1.6 19.6+0.5 <0.0001
ESS 11.0£1.0 4.0+20 <0.005
PSG data
TST(min) 410.0=19.0 443.1+24.6 NS
Y%Stage N1 265£53 214x47 <0.005
YoStage N2 589x4.6 479£52 NS
YStage N3 3.7+ 1.1% 124+73 <0.005
YStage R 104+12 168+ 13 <0.01
AHI(events/hr) 435+£76 23+06 <0.0001
Arousal Index(events/hr) 445+6.2 13.6+ 2.7 <0.0005
Plasma Kisspeptin (pg/L) 35403 51407 <0.05

Backgrounds and PSG data vs Plasma Kisspeptin: *<0.0005
Plasma kisspeptin level was significantly lower in the OSAS group.
Values are mean +S.E.

OSAS Control
Table 2
OSAS
3.5+0.3 pg/LL 5.1£1.9
pg/L OSAS (p
=0.048) (Fig. 1B)
PSG
%stage N3

PSG

kisspeptin

Control

kisspeptin

kisspeptin

[p<0.0005,r= 0.644] (Fig. 2B)



Plasma kisspeptin levels of patients with OSAS and healthy

controls
VHRR 1498 -
45 6 1
4
5 4
35
3 4
S 25
N 3 A
3 2
B
g 15 2
I
7 4
5
0 0 -
Control 0545 Control 0848

p<0.005

Relationship of plasma kisspeptin level and %Stage N3 with
OSAS patients

Fig. 2A

p<0.0001: r=0.476

Kisspeptin(pg/L)
Kisspeptin(pg/L)

0 ; 1'0 1'5 2'(1 3'5 ;a ;5 4'0 4'5 (%)

Stage N3 Stage N3
OSAS kisspeptin
2.940.1 pg/L

pg/LL  Control

3.5+0.3
kisspeptin
4.2+0.8 pg/L
5.1£1.9 pg/l.  OSAS Control

2: kisspeptin slow
wave sleep

OSAS
%stage N3

OSAS

Slow

wave sleep

OSAS

slow

wave sleep preserved

impaired slow wave sleep
kisspeptin
OSAS 122 42

wave sleep 80

Slow

Table 3

Table 3: Patient backgrounds, PSG data, and plasma kisspeptin level
of preserved slow wave sleep group and impaired slow wave group of man’s OSAS

Groun A Giroun B n-value.
oeiyeuns, vras o esw o
BMI(Kg/m?) 26.9 08 30.0+0.7 NS
Yefat(%) 27.0+1.2 26.8+1.0 NS
ESS 10.6 0.9 12.9+0.6 <0.05
PSC3 data
vt steep umemuy 4200 =/ 420,/ T2 o
Stage N1(%) 18.3+2.3 20.5+2.3 <0.05
Stage N2(%) 58.1+2.5 56.9+2.6 NS
Stage N3(%) 10.6 1.2 0.6 +0.1 <0.0001
Stage R(%) 13.5 +0.9 14.9+0.8 NS
AHI(events/hr) 40.5 £3.9 61.7+2.9 <0.0001
Arousal index(events/hr) 36.7+29 54.7+26 <0.0001
Plasma Kisspevtin (ve/L) 3.60.3 2.6+0.1 <0.0001

Group A is an OSAS group maintaining slow wave sleep.
Group B is an OSAS group with a low level of slow wave sleep. Plasma kisspeptin level in Group B

was significantly lower than in Group A [3.620.13pg/L vs. 2.620.1 pg/L, P<0.0001]. Backgrounds and
Values are mean £8.E.

A impaired slow wave sleep
3.6+0.13pg/LL B
2.6x0.1
kisspeptin
Fig.3A A
kisspeptin

kisspeptin

(slow wave sleep preserved)

pg/L B
[p<0.0001]

Control

OSAS
1mpaired slow wave sleep OSAS D
4 impaired slow wave sleep OSAS E
23 kisspeptin
Table4 D 6.8+1.0 pg/lL E
2.9£+1.0 pg/LL

(p<0.001)
(Fig.3B)

D Control kisspeptin



Table 4: Patient backgrounds, PSG data, and plasma kisspeptin level
of preserved slow wave sleep group and impaired slow wave group of woman’s OSAS

46

Gronn N Groun B n-valie
Ageycars) “43.2T1LY EEESN ~no
BMI(Kg/m?) 24729 28.7+1.6 NS
Yofat(%) 27.0 £4.7 31.4+32 NS
ESS R0+40 12.0£1.0 NS .
— Orexin
101 SICEp UIE ) 2020210 410.UTL10 o =
Stage N1(%) 17.5+6.1 30.7£6.0 NS
Stage N2(%) 55.6+5.7 574+53 NS 47
Stage N3(%) 15.3£3.1 1.6 £0.5 <0.0001
Stage R(%) 9.0 £2.0 10.2+1.3 NS
AHI(events/hr) 22.7+3.4 50.9+8.1 <0.001 .
Arousal index(events/hr) 18.7+3.0 49.0+6.9 <0.001 Neuropeptlde Y
Plasma Kisspeptin (pg/L) 6.8 £1.0 2.84+0.2 <0.0001

Group D is an OSAS of woman with group maintaining slow wave sleep.
Group E is an OSAS of woman group with a low level of slow wave sleep. 48

Plasma kisspeptin level in preserved slow wave sleep group and impaired slow wave
group with sleep OSAS.

Fig. 3A Fig. 3B
40— 701 p<0.0001
. p<0.0001
= | 3 6.0
% 3.0 2
230 £ 507
;: ] Eit 4.0
2 207 5 ]
f | < 3.0
£ g
2 = 2.0
& 107 & GnRH
1.0
0 0 - - - HPG-axis
A Group B Group D Group  E Group
Group A is an OSAS of man with group maintaining slow wave sleep. Group B is an OSAS of man 49
group with a low level of slow wave sleep. Group D is an OSAS of man with group maintaining
slow wave sleep. Group E is an OSAS of man group with a low level of slow wave sleep. G
nRH
D. 1npauts
OSAS key peptide Growth
42 43 hormon-releasing hormon

44 CRH
OSAS Orexin

Kisspeptin
22,23 peptude
OSAS GnRH
50 51
45 peptide

— GnRH
GnRH



a ERa 52 LH

feedback
kisspeptin ERa
10 GnRH GPR54
feedback 56
53 PET SPECT
OSAS MRS 57 OSAS
OSAS
total teststeron 36
nCPAP 37,38 UPP
36 58
teststeron LH pulse OSAS
OSAS
Erectile dysfunction ED OSAS ED
SpO2 mini RDI nCPAP  20%
54,55 Sildenafil
Gonadotropin hypogonadal OSAS
Feedback Sildenafil
Kisppeptin 59 OSAS
Feedback
OSAS kisspeptin
OSAS OSAS PSG
Control kisspeptin
OSAS Control ESS AHI Arousal
kisspeptin index %Stage R
OSAS
Kisspeptin  feedback %Stage N3

AHI

Arousal index

slow wave sleep



preserved

1mpaired slow wave sleep
kisspeptin slow
wave sleep preserved impaired slow

wave sleep

kisspeptin
OSAS ED
OSAS
OSAS
Control kisspeptin
PSG Plasma
kisspeptin %Stage N3
peptide
OSAS
Control
Control
OSAS
OSAS Control
OSAS
OSAS
Control
OSAS slow wave

sleep preserved impaired slow wave

sleep slow wave

impaired slow wave

OSAS

sleep preserved

sleep

OSAS kisspeptin
Kisspeptin
ED
OSAS
Kisspeptin
nCPAP  Sildenafil
feedback loop
kisspeptin
OSAS
E.
Control OSAS
kisspeptin
Slow wave sleep
kisspeptin OSAS
Control Slow wave
sleep kisspeptin
Kisspaptin
feed back
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