nesfatin-1

kisspeptin
OSAS n=49: 38

p<0.05
OSAS n=69

PSG

p<0.0001
AHI 30 AHI<30
p<0.0001
vaspin

OSAS 122

7 kisspeptin

nCPAP

(OSAS)
vaspin
OSAS

11 nesfatin-1 PSG

AHI 20 AHI<20

nesfatin-1

non-OSAS n=8 vaspin OSAS

p<0.0001 OSAS vaspin

AHI p<0.0001 arousal index

desaturation index p=0.0025

vaspin
vaspin
p<0.05
27 7

% stage N3




<0.005
OSAS
nesfatin-1 vaspin Kkisspeptin
nesfatin-1 OSAS vaspin
OSAS
kisspeptin
OSAS Kisspeptin
A. 9 adipokine
Obstructive pro-inflammatory
sleep apnea hypopnea syndrome OSAS agent 10
8

1
2,3
4,5
6
OSAS
BMI 30
2-4% OSAS
20-40%
7

insulin 8

11

OSAS

nasal continuous

positive airway pressure nCPAP
OSAS

12
ED
OSAS
LH
testosterone 13
NnCPAP
15 UPP 16

total testosterone

total

14
LH



OSAS kisspeptin OSAS
122
OSAS 27 7
nesfatin-1
4 channel
vaspin channel 1
1 1
1
kisspeptin  OSAS 1
1 1 1
1 10 13
B. SomnoStar-a
SensorMedics
PSG
20 6
polysomnograph American
PSG Association of Sleep Medicine AASM
17

Rechtschaffen and

Kales
nesfatin-1 PSG ethylene diamine
OSAS 49 38 tetraacetic acid EDTA
11 4°C 3000 15

vaspin PSG OSAS -
69 60



Table 2
Charactaristics of Subject (AHIZ20)

nesfatin-1
ELISA Kit Phoenix EK-003-26 . ot e ge“‘“le M:F
. . Age 519424 506624 573+70 -
VASPIN (human) ELISA Kit (AdipoGen BMI 20741 20810 293537 s
ESS 122409 129:09 94429 s
Incheon Korea Cat. No. ST 42986132 43354136 414.1:403 s
YeStage N1 27.543.8 244433 40.8+13.7 ns
AD-45A-0017TP-KI01) ELISA %Stage N2 56.943.8 58,8438 48.9+12.2 ns
%Stage N3 1.6+£0.4 1.640.5 1.7+1.1 ns
Y%Stage REM 14.0+1.2 15.2+1.3 8.6+2.2 0.034
AHI 620044 599436  76.0£18.1 -
. . . . X Arousal index 55.144.2 53.343.7 63.1£15.9 ns
kisspeptin  Kisspeptin-1-Amide/ Nesfatin-1 98410 99:l1 97421 s
Metastin-Amide(Human) RIA KIT
Phoenix  Laboratories, Inc. , n=49
Athens-Greece nesfatin-1 33.2 ng/u L
2.8 +
C. meant SE 10.0+ 0.8
Nesfatin-1 n=38 n=11
nesfatin-1 10.3+ 1.0 9.0+ 1.4
PSG 49 38 p=0.519
11 Table 1 AHI 20 AHI 20 n=37 AHI 20
37 30 7 n=12 9.8+ 1.0 10.4+
Table 2 AHI 20 12 1.5 AHI 20 n=30 AHI
8 4 20 n=8§ 9.9+ 1.1 11.8+ 2.0
AHI 20 n="7 AHIT 20
n=4 9.7+ 2.1 7.7 0.9
Table 1
Charactaristics of Subject
Total Male Female M:F p:0759 p:0431 p:0498
n 4 3 11
Age 5()),1 +2.2 4‘%.3 £2.4 52.8+5.6 ns
BMI 27.541.0 279610 26127 -
ESS 11.9+0.9 12.6+0.9 9.5+2.3 ns nesfatin_l
WoweNl  semsp.  siaps. ness  m SAS
%Stage N2 58.543.0 60,4431 51.9:8.1 s
%%Stage N3 22406 1.840.4 3.4:2.1 s nesfatin-1
%Stage REM 14.541.0 154412 112418 ns
AHI 48.9:4.9 487445 49.6:157 ns
Arousal index 45.5+4.0 45.7+3 .8 45.0£12.5 ns
Nesfatin-1 (ng/mel)  10.0+0.8 10.3+1.0 9.0+1.4 ns
AHI r=0.606
p=0.05 BMI r=0.701 p=0.014
nesfatin-1

Fig.1a.1b



Fig. 1a
Eelationship betweenPlasma Nesfatin vs AHI
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Eelationship betweenPlasma Nesfatin vs BMI
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g<0.05, =0.701
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2.51
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AHI 20 AHI
r=0.651  p=0.12 arousal index
r=0.580 p=0.18 BMI r=0.696

p=0.08
Y%stage

AHI 20 TST %stage
N1 %stage N2 %stage N3 %stage REM
AHI arousal index BMI

n=18 11.1+ 2.0

n=49 10.0x 0.8

p<0.54 +AHI 20
n=18 11.1+ 2.0 +AHI
20 n=37 9.8+ 1.0
(p<0.54)
Vaspin
1. PSG
PSG  OSAS 69
vaspin 0.8£0.8 ng/mL mean
+ SEM non-OSAS 8
0.4+ 0.1
(p<0.0001) Table 3 vaspin

AHI arousal Index desaturation

Index

p<0.0001 p<0.0001 p<0.01
Fig.2A,B,C

Table 3. Backzround andPSG data of OSAS andnon-OSAS patients

OSAS (n=6%) non-OSAS(n=8) p-value
Age(year) ss2t1s0 510153 NS
BMI (kg 'm'j, 260t46 u6t40 NS
HbAlc(%) 52%04 13t03 NS
ESS (points) p4ts6 75%46 NS
Sleep study
TST (mins) N54t872 4206%863 NS
Yostagel 03%136 15.7%83 NS
Yostagel 5871141 506t6.7 NS
Upstagei+d 45t43 60173 NS
YestageR 5.1%71 12787 <0.005
AHI (events'hr) 382%237 23%15 <0.0001
Arl (events'hr) a11E214 13.5%53 <0.0003
Sp0? (mean)(%) n3ts30 7tis <0.05
SpO? (minimum){%&) 785+110 01.0%24 <0.0001
Desat. Index (events hr) st1d214 1910 <0.0001
Vaspin (ng/mL) n8Xos 04tol <0.0001

Diata are means £5E



Fiz. 2A Association of Plasma Vaspin Concentration with ng/mL 0.4
AHI m Patients with O5AS

+
=0.619; p<0.0001 + 0.02 ng/mL
44 .
551 . p=0.025 Fig.3
54
4 [ ] -
~ 37 .
— - L] .
£ 231
£ Al Table 4. PSG data before and after nCPAP treatment in 8 patients with
g 0SAS
%— 1.5 Pretreatment  Post treatment p-value
= 1_‘ Sleep study
K TST (mins) 4623%932 477916738 NS
0.5 “4stagel 87139 9.5+4.0 NS
{ A ——————— 1 %stage? 734187 67.1+57 NS
0 20 40 61 &0 100 120 “4stage3+4 35£36 64139 NS
AHI (events'hr) %%stageR 10.66.6 17.0£5.9 NS
: . . , AHI (events/hr 65.7+333 21+14 <0.0001
Fig. 2B Assocition of Plasnu Vaspm Concentration with (eventsibr) >
Arousalindes in Patients with OSAS Ar] (events/hr) 56.1+31.1 148+84 <0.001
:; LN R ¥ Al ¥ 1 by i Y
SriEa i s SpO2 (mean)(%) 924419 96.6% 1.0 <0.005
.
=0.482; p<00001 SpO2 (minimum)(%s) 77.4+52 90.1+19 <0.0001
49 . Desat index (events'hr) 439218 12+09 <0.0001
3.5 Vaspin (ng/mL) 0.620.06 0.420.02 0.025
1 . L Data are means =SE
s 3- . .
ERER
E . 1 - Nree it rat i s T oy e AP treatme
E 2 Fig. 3 Plasma Vaspin Concentrations belore and atter nCPAP treatment
ERR . £<0.03
£ 1.5 1 . 1.0
g 7] . .
1A ‘ 0.9
; .
5 0.8
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Arousal index (eventz'hr) % 0.5 4
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Fig. 2C Association of Plasma Vaspin Concentration with 7 .
- 0.1
Desaturation [ndex in Patients with O5AS
0

=0.356: p=0.0025 PraCPAD  PostCPAP  nonOSAS

Datzaremeans * 3E

E Table 5. OSAS patient backzround by seventy
i OSAS (AHIZ30) OSAS (AHI<30) p-value
[=1
] n 37 32
= - -
Age (year) 500t121 5611138 NS§
BMI (kg/m ) 27138 26.7%54 NS§
ESS (points) 08tss8 89ts54 NS
Sleep study
dosatIndex (aventa/he) TST (mins) 399.011002 43491649 NS
Y%stagel 211%169 162161 <0.0001
Y%staged 5791173 507192 NS
. Yestage3+4 35144 55E41 NS
2. nCPAP vaspin %%stageR 61173 39169 NS
AHI (events/hr) 5531190 18.1%65 <0.0001
3 nCPAP OSAS Ad (events/h) s48t194 29187 <0.0001
Sp0? (mean)(% 908145 04.0%20 <0.0001
8  Table4 pO" (meanC0) | o o
$p0? (minimum})(%) 129t134 85.0%4.1 <0.0001
vaspin Desat.Index(eventshr) 4431104 155104 <0.0005
Vaspin (ng/mL) t1f10 05T03 <0.0001

vaspin 0.6+ 0.06 Dats ar2 mems = SE



3. vaspin OSAS
AHI 30 events/hr Table 5
AHI<30 AHI 30
vaspin AHI<30 0.5
+ 0.3 ng/mLL AHI 30 1.1+ 1.0
ng/mL AHI 30
p<0.0001 Fig.4
Fiz. 4 Association between Plasna Vaspin Concentration
as an index and OSAS Severity
14— <0000
J ]
1.2+
= 1.0
-@ 4
E 03~
g 0.6
2 04
0.2}
N
AHI>=30  AHI<30
Kisspeptin
1: OSAS Control Kisspeptin
OSAS Control
PSG Table 1 OSAS
Kisspeptin 2.9+0.1 pg/L
Control 4.2+0.8 pg/L
[p<0.005] (Fig. 1A)

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

NaAuc Fontralc nualie
N v i

AyeyEdS) EYRVESRY) 43U EXVAVIA)
BMI(Kg/m?) 28.3+0.5 19.6 £0.5 <0.001
Yofat(%) 6.9+0.8 23.9+0.8 NS
15NN 17 & 1N &% A0 LY ~N NNNE
.0Tal sieep Tme(min) 420.1 1./ 4329 £3.4 N>
Stage N1(%) 243 +1.8 20.5+1.7 NS
Stage N2(%) 57.3£1.9 483434 NS
Stage N3(%) 4.1 £0.6# 15.6+2.2 <0.0001
Stage R(%) 14.4+0.6 T 14.1+£1.2 NS
AHI(events/hr) 544251 2.00.7 <0.0001
Arousal index(events/hr) 485+2.1% 147+18 <0.0005
Plasma Kissnentin (ng/L) 2.9+0.1 42408 <0.05

Backgrounds and PSG data vs Plasma Kisspeptin: *<0.05,1<0.01,1<0.0005,
#<0.0001. Plasma kisspeptin level was significantly lower in the OSAHS
group.Values are mean £S.E.

Plasma kisspeptin levels of patients with OSAS and healthy

controls
B8, X R S
4.5 [ \
4 o
35
3 4
§ 25
é 15 2 4
0 0 -
Control OSAS Control OSAS
p<0.005
Kisspeptin PSG
ESS AHI Arousal
index %Stage R
(ESS vs Kisspeptin [p<0.05,r=
-0.203]: Arousal index vs kisspeptin

[p<0.05,r= -0.210]: Apnea hypopnea
indes (AHI) vs
[p<0.005,r= -0.324]: %Stage R vs
[p<0.01,r= -0.240])

kisspeptin

kisspeptin

Kisspeptin
%stage N3

[p<0.0001,r=0.476] (Fig. 2A)



OSAS Control
Table 2

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

PSG

OSAS Control p-value
N L1 /
Age(year) RACERY 400+ 3.8 N>
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
%Stage N1 265+53 21.4+47 <0.005
%Stage N2 58.9+4.6 479+52 NS
%Stage N3 37+ 1.1* 124+ 73 <0.005
%Stage R 104+1.2 168+ 1.3 <0.01
AHI(events/hr) 435+7.6 23+ 0.6 <0.0001
Arousal Index(events/hr) 445+6.2 13.6+ 2.7 <0.0005
Plasma Kisspeptin (pg/L) 35+03 5.1+ 07 <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 kisspeptin

3.5+0.3 pg/L Control 5.1+£0.7
pg/L OSAS (p
=0.048) (Fig. 1B)
PSG

%stage N3

kisspeptin

kisspeptin

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

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

Fig. 2A
9

p<0.0001: r=0.476

10 , Pp<0.0005: r=0.664
9

Kisspeptin(pg/L)
—~ W R w N
Kisspeptin(pg/L)

0 5 10 15 20 25 30 35 40 45(%) S50 5 1015 20 25

OSAS kisspeptin
2.940.1 pg/L

pg/LL  Control

3.5+0.3
kisspeptin
4.2+0.8 pg/L
5.1+£0.7 pg/.  OSAS Control

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 Groun B n-value
PR, srasw [ o
BMI(Kg/m?) 26.9 =08 30.0+0.7 NS
%fat(%) 27.041.2 268+1.0 NS
ESS 10.6 0.9 12.9+0.6 <0.05
PG datn
sutut sweep wmeqminy 4ov.0 T/, 422/ THU o
Stage N1(%) 18323 205+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
AHl(events/hr) 40.5 £3.9 61.7+2.9 <0.0001
Arousal index(events/hr) 36.7+29 54.7+2.6 <0.0001
Plasma Kissvetin (pe/L) 3603 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 [3.6+0.13pg/L vs. 2.6+0.1 pg/L, P<0.0001]. Backgrounds and
Values are mean =S E.

A slow wave sleep preserved
3.6+0.3pg/L B
2.6+0.1

Plasma kisspeptin
[p<0.0001] (Fig.3A)
A Control Kisspeptin

Kisspeptin
(impaired slow wave sleep)
pg/l. B

levels



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

Groun N

Gronn E

n-value

Agelyears) 43,7120 RYREZN N
BMI(Kg/m?) 247429 28.7+1.6 NS
Yofat(%) 27.0 4.7 314432 NS
FSS R0 +40 120+10 NS
101d1 S1ICCP LIme ) 0L TLID 410.UTLL.d nNd
Stage N1(%) 17.5 6.1 30.746.0 NS
Stage N2(%) 55.645.7 574453 NS
Stage N3(%) 15.343.1 1.6+0.5 <0.0001
Stage R(%) 9.0 £2.0 102413 NS
AHI(events/hr) 227434 50.9+8.1 <0.001
Arousal index(events/hr) 187+3.0 49.0£69 <0.001
Plasma Kisspeptin (pg/L) 6.8 £1.0 28402 <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.

Plasma kisspeptin level in preserved slow wave sleep group and impaired slow wave

Fig. 3A

409 Tp<.0001

3.07]

Plasma Kisspeptin (pg/L)

group with sleep OSAS.

Fig. 3B

Plasma Kisspeptin (pg/L)

A Group B Group

Group A is an OSAS of man with group maintaining slow wave sleep. Group B is an OSAS of man
group with a low level of slow wave sleep. Group D is an OSAS of man with group maintaining

7.07

6.0

5.0

4.0

3.0

2.0

<0.0001

D Group

E Group

slow wave sleep. Group E is an OSAS of man group with a low level of slow wave sleep.

OSAS

slow wave sleep preserved OSAS

4 impaired slow wave sleep OSAS E

23
Table 4
2.8+0.2

Kisspeptin

D
pg/L

(p<0.00D)(Fig 3B) D

Kisspeptin

6.8+1.0 pe/l. E

Control

D

D.
1. Nesfatin-1
nesfatin-1 33.2 ng/u 1
2.8 ng/p 1 10.0 ng/
pl
BMI

nesfatin-1

AHI BMI

2. Vaspin
vaspin
non-OSAS OSAS
PSG
AHI arousal index desaturation index
OSAS
nCPAP

vaspin

OSAS OSAS



OSAS vaspin

nCPAP vaspin
nCPAP OSAS

vaspin down regulate

nCPAP TNF- a
IL- 6
vaspin
vaspin  OSAS
vaspin
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3. Kisspeptin
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Control
OSAS Control
kisspeptin
OSAS
kisspeptin feedback

18
PET SPECT
MRS 19 OSAS
20
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OSAS ED
nCPAP 20%
Sildenafil
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Sildenafil
21 OSAS
OSAS PSG
kisspeptin

ESS AHI Arousal index %Stage R

%Stage N3

AHI Arousal index
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kisspeptin
OSAS ED
OSAS
OSAS
Control kisspeptin
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kisspeptin %Stage N3
peptide
OSAS Control
Control
OSAS
OSAS
Control
OSAS
OSAS
Control
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wave sleep preserved impaired slow

wave sleep slow
wave sleep preserved impaired slow

wave sleep

OSAS
OSAS

kisspeptin

kisspeptin

ED
OSAS
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nCPAP
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OSAS
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OSAS
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nCPAP
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