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[# ZE] B# WiTMEMIKZE (copeptin) | e V-7 HH 5 2 1 (adropin ) 5 BH ZE P4 B AR W02 BT (41K 8 S 25 &
fiE.(OSAHS ) & # MEHR &5 H AN sl AR AREREAL (AS) MIDC R, ik WdE 2021 4F 5 3 —2023 4F 5 F IIVG BRI 25—
B BERFIREHSTR OSAHS B 178 4], ARAEAFIRIERE S AR EH (n=52) FTEH(n=80) EEH (n=46), LI
NIRRT AR R OSAHS 3% 1 i copeptin , adropin 5 [ HI 25 44175 I, ; Pearson B840 10T copeptin , adropin 5 OSAHS
HEE RS BAR S ; Z2 I Logistic [M1HAERIZMT OSAHS H# & 4 AS BN R ;32103 TAFRE (ROC) HiZk
3BT IS copeptin . adropin X OSAHS H4 &4 AS WHIINME, R FEH PEH HEH MG copeptin , MEHR T
TR BRI AR R T, I35 adropin A B RR A 0] P o HIR 2 A B o5 sk B S s ] 7 40 L ( REM % ) 4K IR [ AIG ( F =
25.130.52.510,100.580,218.980 .45.310,59.140, P #1<0.001) , OSAHS & M3 copeptin 5 HEIR IR 58 MR K B 2
IEARSE 5 AR AR AT 0] REM% &2 A 5% (r= 0.675.,0.570,-0.685 ,-0.590, P }%]<0.001 ) ; OSAHS & 2 IfiLii5 adropin 5
HEMR A [A] \REM% 2 (ARG, 5 BEAR AR IH) o TR R B0 &2 67 AH G (1= 0.539.,0.683 . -0.568 . —0.631, P 3]<0.001) ; Z [N &
IIMT AR, ML copeptin = B AR I I 45138 <A EC (AHD) T 5 JF i iU R0 52 2 OSAHS B &2 AS 1Y
B R 2% 1ML adropin TH i W AR 3 R 2 [ OR (95%CI) = 1.905( 1.226 ~2.808) ,1.585(1.093 ~2.076) . 1.881 ( 1.280 ~ 2.
730) .1.696(1.195~2.553) .0.552(0.396~0.770) ,¥J P<0.01] ; il i# copeptin .adropin & " H A T OSAHS B & A=
AS B ZE T AL AUC) 435124 0.745 ,0.780,0.877, —FH B A 1) AUC KT HAAN ( Z/P=4.234/0.006,3.861/0.011) ,
2518 I copeptin THE \adropin MK 580 OSAHS [ H MENRSS A ZAL , I (L HE 50 AS JE A, LW 30015 bR & A6 X6
F OSAHS I AS JE BUA B e 1Y 0 A 8.
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[ Abstract] Objective To explore the relationship between serum and peptide (copeptin), energy balance related pro-
tein (adropin), sleep structure and carotid atherosclerosis (AS) in patients with obstructive sleep apnea hypopnea syndrome
(OSAHS). Methods Collect 178 OSAHS patients diagnosed and treated in the Respiratory Department of the Second Hospi-
tal of Shanxi Medical University from May 2021 to May 2023. Divide OSAHS patients into mild group (n=52), moderate
group (n=80), and severe group (n=46) according to different degrees of illness, and compare the serum levels of copeptin,
adropin, and sleep structure of OSAHS patients with different degrees of illness; Pearson test was used to analyze the correla-
tion between serum copeptin, adropin, and sleep structure in OSAHS patients; Multivariate logistic regression model was used
to analyze the influencing factors of AS occurrence in OSAHS patients; The predictive value of receiver operating characteris-
tic (ROC) curve analysis of serum copeptin and adropin for the occurrence of AS in OSAHS patients. Results The serum

copeptin, sleep latency, and number of awakenings in the mild, moderate, and severe groups all increased in sequence, while
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serum adropin, total sleep time, and rapid eye movement sleep as a percentage of total sleep time (REM% ) all decreased in se-
quence (F=25.130, 52.510, 100.580, 218.980, 45.310, 59.140, P<0.001). Serum copeptin levels in OSAHS patients were posi-
tively correlated with sleep latency and number of awakenings, but negatively correlated with total sleep time and REM% (r=
0.675, 0.570, —0.685, —0.590, all P<0.001); The serum adiposin levels in OSAHS patients were positively correlated with total
sleep time and REM%, and negatively correlated with sleep latency and number of awakenings (r=0.539, 0.683, -0.568, -0.
631, all P<0.001); Multivariate analysis showed that elevated serum copeptin, elevated AHI, concomitant hypertension, and
smoking history were risk factors for developing AS in OSAHS patients, while elevated serum adropin was a protective factor
[ OR(95% CI)=1.905 (1.226—-2.808), 1.585 (1.093-2.076), 1.881 (1.280-2.730), 1.696 (1.195-2.553), 0.552 (0.396-0.770),
all P<0.01]; The area under the curve (AUC) for predicting the occurrence of AS in patients with obstructive sleep apnea
(OSAHS) were 0.745, 0.780, and 0.877, respectively, using serum copeptin, adropin, and their combination. The combined
AUC of the two was greater than that of single detection (Z/P=4.234/0.006, 3.861/0.011). Conclusion

copeptin and decreased adiposin can lead to sleep disorder in OSAHS patients and promote the formation of cervical athero-

Elevated serum

sclerosis. The combined detection of these two indicators has high predictive value for the formation of cervical atherosclerosis
in OSAHS patients.
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RHL 2 14 I IR 17 W 27 451K < 25 & 1iF (obstructive
sleep apnea-hypopnea syndrome , OSAHS ) J2¥8 7 I A% 1<
T 2 52 R A PR B 45 LA B AT 38 <) — 7 e RS e 1 s
s e T I R A R B 5 A 3R
L NI EETL S 22 6 Ay PR iR  BILAA 810 IR
SR Z A E R B N I — R AR REY
ik kiR AL (atherosclerosis , AS) J& OSAHS % UL A #E
A E A E SR, B AS I AT 5 BURK I R 1 K
AT FIRKZ (copeptin) J& T—FBK, 1 39 & 3t
FRZELAS, mI VAT e /N sl ik, 5 e B o R G, BB
SNSRI, AR LA N B 4540, R 2
AS TE & e  WF5T 7R copeptin 7E BH ZE P i A1 9 W% 27
525G AIE (obstructive sleep apnea syndrome, OSAS) &
FRANTEE . BT FH O 25 1 (adropin) J&—Fh
SIUAERR T, R R AR S AH DG HE A i , 71 ToREAR £
VR Y IR 45 A | DRI N B RESR AS B AE T
THG R HE T BEAE T, AR OSAHS it 3 Rk A
W5 HT T I3 copeptin ,adropin 5 OSAHS 75 I Al
ZEFRNE AS HYR AR RGBT
1 #wBEHZE
L1 IRBERE 2021 4F 5 H—2023 4F 5 H L PG EFR}
RAFH B IREHSTR OSAHS 3 178 i, ik
Az AS # 41 191(23.03% ) 2 AS KAEH, 4% OSAHS B35
137 Bk AS REAM, 2 dLBFH D AR R
FEEC P s R AR o L U o L LR, 25 R T
GiitaE L (P>0.05) ;5 AS KRR AH LK, AS kA&
2 i e IR S B 28 IR B ( fasting plasma
glucose , FPG) | M HI% IFF- W 7 457 I 38 /< 458 %X ( apnea-hy-
popnea index, AHI) | %8 ¥ 5§ X ( oxygen desaturation

index, ODI) | ML{# copeptin FH& (P<0.05) , &[] F flkF8
[k S A EE (lowest SpO, , L-Sp0, ) . adropin F&AIK ( P<O0.
05), 04 1, ATFIEE A0 MEE B 6 M0 5 2 A e
[ (2020)XY 5 (047) 5], HH 50 1% ) 4
FRERES,

R ASKEAEAE AS ZAE4 OSAHS BF IR TR i

Tab.1 Comparison of clinical data between OSAHS patients in the
non AS group and the AS group
- AS SRR AS KkiEY 5
# b R NSRS et e
(%) ] B 86(62.77) 24(58.54) 0.240 0.624
4 51(37.23) 17(41.46)

SEWE (225, %) 57.89+5.46  58.74%5.29 0.880 0.380
IR (s ke/m?)  22.38£2.72  23.21x2.30 1.772 0.078
L B (%) ] 30(21.90) 20(48.78) 11.289 <0.001
BEIRIE[ B (%) 1 48(35.04) 16(39.02) 0.217 0.641
AR 1 (%) ] 42(30.66) 14(34.15) 0.178 0.672
WA S [ 3 ( %) ] 32(23.36) 19(46.34) 8.154 0.004
P[5 (%) ] 35(25.55) 11(26.83) 0.027 0.869
FPG (s, mmol/L) 5.21x1.25 5.76+0.98 2.587 0.010
AHI(x+s,7/h) 15.90+3.11  33.74£6.27  24.740 <0.001
ODI(x+s,¥X/h) 17.66+3.92  21.49+3.88 5.501 <0.001
L-Sp0,(x+s,%) 16.70+2.05  13.28+1.73 9.694 <0.001

1.2 JRBIEREARE (1) 29 ARk : DOSAHS (2
A BEL 2 e B IR P A2 B 45 Rl U2 B IR 2R 18
(FEJZRR) ) B AR R, KRR L A A {485 2
I ( portable monitoring , PM ) 5% 22 5 HEHIK W I ( polysom-
nography , PSG) 5 812 ; Q4F % 18 ~80 % ; @i Ilj ¥
RS @O T BT DIRE IEH . (2) HEBRARiE: DG IF
ML R GBI LR S R G ORI |
Kt s Qi 14 d R A ZAVERFIRE A LR A NE Atk
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BILEGHA TR AL T AR st ; QBRI 75 1 A ; DIE IR
SR Lt s QR IER 2 @ A AT E AT TERIR
EE S AGRYT s OG I H A A IR A ; @I
1.3 WIHEds 5 07k

1.3.1 Iy copeptin ,adropin IR . T A 2] J5 R4
SEE A WE R IDK I 5 ml, 550 B8 WUV |, R TR S
W BfF 7 ( enzyme-linked immunosorbent assay , ELISA ) Jill
FEMLIE copeptin .adropin 7K, copeptin 357 & 14T I
TSR AE YRR FRZS 7 5 adropin 128G7] &0 T 1 T3 H
AR RRA A,

1.3.2  BEIRZSHIPEAS . R Alice6 2 SRR WA R 58
(EHETCRNH AR 3 18 FHE, A2 45 I i 1] IR 2l &
AL 383 12 R 4 H 17 1Y) Profusion PSG #R4F, R E
ZA [ RV ORS00 | PR R A I ] Rk HR 5
IEHR (rapid eye movemenent, REM ) (5 J& B HI B (8] F 73
FE(REM%) ], W 10:00 25 6:30 Uil i ], i )
Al 24 h EEIRAS ImmESE

1.4 OSAHS i HREEEHERRME S HRAELL: AHI 5~ 15
U/ HEEZH - AHT 16~30 YR/ h; HE2H : AHI>30 ¥/h,,
1.5 ASHIERRAES SR HYS000 RIF (6 £ 34 i
FOSWHL (PR 28 AL 5 BT d oA R W) AT A
2, T OSAHS BE IR LT 1 em Ak (HRKIHR
4 3~9 Hz) , & 20 3 ik AR A 2 TR BE (carotid artery
intima-media thickness, CIMT B/ 4§ i 4 B—r i 28 7t
A8 5 P IR TE 2 8] R ) i 3 RS IO (E,
B CIMT =1.0 mm F 49 A AS Ziﬁiéﬂ,CIMT <1.0 mm
BN AS KKRAAH,

1.6 SEil2¥Jrik I SPSS 25.0 AR T8 S
0T, THECBORH LR (% ) 22 | EBER X K
B AP A IES M TR BOR ves o, IR LUK
¢ #5688 F #6556 ; Pearson 6 536 43 #7 I 15 copeptin ,
adropin 5 OSAHS & BENREE A A9 M ; Z IR FK Lo-
gistic AR S HT OSAHS & &4 AS USRI 2K ;
Z i F T AE B 1E ( receiver operating characteristic,
ROC) M1 Z& 43 BT IIL7E copeptin , adropin X OSAHS 3%

KA AS ITINME . P<0.05 AZERAH GiIT2FE L,
2 & B

2.1 2 iy copeptin ,adropin HKFEHE HAS Kk
MR B, AS K AE ALY copeptin T | adropin [ AL
(P ¥<0.01) , L% 2,

R 2 24 OSAHS HBFH ik copeptin ,adropin K-

”ﬁﬁf (xts,ng/L)
Tab.2  Comparison of Serum Copeptin and Adropin Levels
between Two Groups of OSAHS Patients
4 5 %L copeptin adropin
AS REAH 137 185.92+36.12 279.80+30.24
AS BA4H 41 294.63+48.17 110.55+22.56
{8 -15.583 33.156
P1E <0.001 <0.001

2.2 ANFEYHTEFEEE OSAHS & ML copeptin , adropin
MHEIRZEFTEOL L3 e v A | R A S
copeptin | HEHRVE AR ] o B BRI 57, 2 R A 5
P47 X (P<0.01) , IL3% adropin . i BEAR ] . REM %
WRFRAR, 22 538 Geit#3 L (P<0.01) , W3 3,

2.3 [fiL¥& copeptin ,adropin 5 OSAHS fH 74 W HIR 25 #4) )
HHIEME  Pearson £ 56 25 5 2 7R, OSAHS £ 44 1L 3%
copeptin 5 T AR ¥ AR 10 | 00 T R £ 34 2 IE A OC (P <
0.01) , 5 M B IR I 6] REM % 2 5 140 56 (P<0.01) ;
OSAHS 3 M7 adropin 5 & B BRI 7] REM% 13 5
IEFHSCE(P<0.01) , 55 M AR 98 AR 0 | o J O 00 2 1A
X (P<0.01), WL 4,

2.4 ZHE Logistic MIAALRI /3 Hr OSAHS B34 &4
AS HSEI AR DL OSAHS #2175 &4 AS Ny [H A8
R AS=1, KKkH: AS=0) ¥ FiRgE Rrh s A
Geiterad SCFRFRIE N A2 5 94 A Logistic A1 JFAHY
AT, SRR, M copeptin T+ &5\ AHIL T |
A IR WA S OSAHS Hg & 4= AS G A
Z(P<0.01), Il adropin F+ & W AP R FR (P<
0.01), W55,

£33 AFEYRIGEREE OSAHS &ML copeptin adropin M BEHRZEFITE L (5xs)

Tab.3 Comparison of Serum Copeptin, Adropin, and Sleep Structure in OSAHS Patients with Different Degree of Disease
45 1%k copeptin(ng/L) adropin(ng/L) BEAR TR (min)  EABENRET ] (min) SERRUEL(IR) REM% (%)
REE 52 182.64+34.26 282.21+25.36 43.12+£5.77 381.15+43.34 6.17+1.40 20.62+4.15
PR 80 211.40+41.16 240.32+19.67 51.24+6.65 343.11+38.71 8.32+1.94 16.02+3.12
Gt 46 242.19+48.93 194.91+15.62 57.89+9.17 306.45+33.20 10.84+1.21 13.72+2.07

F1ii 25.130 218.980 52.510 45.310 100.580 59.140
P 1A <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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F 4 I3 copeptin adropin 5 OSAHS £ I HIR 45 #4) 0 AH 5 1
Tab.4  Correlation between serum copeptin, adropin and sleep
structure in OSAHS patients

v e copeptin adropin

i i P i i P
B ARG 5 R 40 0.675 <0.001 -0.568 <0.001
b B S ] -0.685 <0.001 0.539 <0.001
TR 0.570 <0.001 -0.631 <0.001
REM% ~0.590 <0.001 0.683 <0.001

£S5 OSAHS BEE4A AS WWEFFE Logistic [FIITHIEL 4t
Tab.5 Multivariate logistic regression model analysis of AS occur-

rence in OSAHS patients
S BIH  SEff Wadf{d P{H OR{H  95%CI B 1 17 copeptin adropin Fililll OSAHS &3 &4 AS ) ROC
FPG 0.103 0.128 0.640 0.432  1.108 0.842~1.392 sk
AHI = 0.461 0.164 7.921 0.005 1.585 1.093~2.076 Fie.l ROC . dicting AS in OSAHS .
ODI 2% 0073 0133 0305 0593 1076 0,785~ 1.320 ig. curve for predicting AS occurrence in patients
L-Sp0, & 0.133  0.173  0.588  0.452 1.142 0.747~1.473 using serum copeptin and adropin
copeptin 5 0.644 0.211 9.294 0.002  1.905 1.226~2.808
i(ir[(r)rf);f M —0.594 0.170 12.253 <0.001 0.552 0.396~0.770 E%W: E@?ﬁﬁ*ﬁ,{u , %\EEZT_\‘ OSAHS é’#é)ﬁ AS E@Ei%
fry I 0.632 0.193  10.691 0.001 1.881 1.280~2.730 Vo
e == b ok AT > )

WA 0528 0.194 7.442  0.006 1.696 Lios-2s553 Do BUIRT OSAHS BENRZTHY IS AS A A ARG

2.5 [IfiL¥E copeptinadropin X} OSAHS ¥ & 4= AS )
TIMANE  2H M5 copeptin , adropin X OSAHS Hi#%
KA AS WU M ROC #h 2R, IF 3150 il 4k °F 1 AR
(AUC) 258 K& B, L% copeptin , adropin [z — F Bk A
F OSAHS H & &/ AS 9 AUC 43 %M 0.745
0.780.0.877, —FHBKA 1Y AUC K T HATfIE b5 (Z/P =
4.234/0.006 .3.861/0.011) , WL 6 & 1,

% 6 L4 copeptin . adropin X} OSAHS 35 & £ AS B T Ay
{EIH7
Tab.6 Analysis of the predictive value of serum copeptin and adi-

posin for the occurrence of AS in OSAHS patients

— - y 28
EiE R 7 B E AUC 95%CI  HURE FERE £y

copeptin  222.08 ng/L  0.745 0.655~0.834 0.585 0.869 0.454
adropin 237.69 ng/L  0.780 0.693~0.867 0.707 0.839 0.547

ZHBE 0.877 0.810~0.944 0.732 0.898 0.630
3 % i

OSAHS J&—Fh 4 5 ZGEPEE , BT BE AR o 72
P B 5 8 U S B A, 5 R A2 (] e e
S A R PRI R AR IMILAE | i T A B T, K
AP ZE LA VERG 3 | S AR O R P S N 3 i it
W ZEELINE S (ff OSAHS & I181 AS 1y & A H i
FTVE T R R A A A AR B AHE
FEH OSAHS A IF81 AS A AEFH 23.03%, 5Tk

AR A bR AR A B A I R S

copeptin & ¥E % R il [ & ( arginine vasopressin,
AVP) C R4 () —# 4y, AVP & T B i—3EA—5 -
A% ( hypothalamic pituitary adrenal axic, HPA) [ 5 %
WERZ— N R A S oA A o W, B 4
M4 T L FURR S HEE b vl Z 5P EE A
SENCEOR N AVP RIS RE Y SRS, R AR
PR /R AR AR SO SRR Sl ke B AS P
JG PR S 55 SR T 0o 0 1 AR 1) AR X
G AVP SR AERE , SR RE R, Z 1ML/
SRR R MU P2 R R, (AR I PRV FH 32 FR
copeptin 5 AVP FEE IR BT, copeptin PR VNDSE - NP/
KA (BR B IEHEEAD ) JAHEST AVP, HE5 SR E | im
PRI 5 B8 5, v VSR AVP R i RIVR AR . 24401
AL TIE8e 8 B K | i A AR L s 55 N JECIR S
copeptin 1] H N F I B A I, M 56 B 5 R
copeptin 7E = Il /O JURE BT | i 458 B 46 0 ik 1L 455795 5
rh R R RR TR FE K 73 )2 LA K s DA v By —
SEN A o ESMIFSE RS Y OSAS BRI Y
copeptin K485, HIHATVE ARG OSAS FIH.C 4
IFHE = 16 SR VSRR 3B, R B 57 LS copeptin
51 RO R TCAE AR A S50 Dk A 2 JRE R A
x, AW ER, ML copeptin KF-FfiE OSAHS HifE
TR B B4 i vy , 1NN copeptin ] R N A
P VCRCEE TEAR DG, 5 6 B B B ), REM % 5 R ¢, 42
NI copeptin ] BES 5 OSAHS Hi 34 I IR 245 44 2k i
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BRI 2 1LY copeptin ¥ & I sk AT i fff OSAHS
SRR BN A, 0BT ISR S A ) i A 1) R ke
S, BT ST I 22 R G AR PR O S R 2 R
AVP 258, Bfd AVP REREL, B AVP [RIEE A
Y copeptin WL IE 2 T+ 55 ; T MLYE copeptin 7K 5 5
7 AR ] T B e 4 B2 A S e IR 45 4 25 6L
HE Y AR Z N E Logistic [F]IFAF AL HAA
/N, MMLE copeptin T /& OSAHS HE & 4 AS WG
R, BE A 8 48 ) copeptin 5 AS JE Bl & 1E #H
KT IYHT copeptin AT FE I i 5 0 i BRI & 5 H:
TN R SZARSE & M2 5 AS B, A Geil i A 5
RNMEFONEL AR FE I A B A DA £ AS JE A,

adropin h 76 /I\/ﬁgﬁgzzﬂﬂ,ﬁ?{klﬁj%@fﬁﬁ,ﬁ\
RE S B~ 98019 IR S 5 78 Tt i 4SS 8 v
AT LT B, 3800 0 I R R N TSR AS TE
WEA —EAERNT A adropin HIA R & —Fh
A8 N B2 B aE I A, B ml a9 N B — S Ak
A Wi ( endothelial carbon monoxide synthase, eNOs) 3
KIS NO Az W, SR 1078 N B2 RGPS
WHBFEN A" adropin AT T BHIN ROCK-MLC2 iE
6, /N BRAEARARH 0 5 P B A S s 1, AR 1A
Bz, T E R BRAE FE (L4 N B T RE A2 it B R AR
W) 5 AS WIE I kR R &Y, AHiRiA
R, OSAHS BFEHALMFEER adropin K F5 P &
RERE A 2 VA 5& , G 2R adropin ZKSF AT /E K OSAHS
AR T B PR A T FI0I P4 e ) R R A A i JRE )
WIEYAREY) . ABIRER TR EE OSAHS B 1
1 adropin 7K F W B AK TR BE AR O BB LS
adropin 7KV ZF AR T4 B2 8, H M F adropin 5 &
RIS ] REM % 22 1EAH G , 15 B HE T DR 9 o I T K
BAHMK, YL adropin KRS OSAHS & 1H
FEIRAEHZETLA G, Z R Logistic [l AR ZE R
7R, I3 adropin T & OSAHS & &4 AS IR
IR, BT R OSAHS S AR AN R FE BT i [a] s P
BRAR, AT BRI A K DD RERL T, B AS & A X
W, I adropin 78 ML 48 PN B0 T BoA — € 9P AR
FH W adropin KPR AR AS 19 AU BRAIG 2
BEAR, AHT R 55 I i s R0 s 2 OSAHS i3
K AS SR R % X5 DRSS AR 7 AR
FE—H 26 ROC [Hh£e & B, Il ¥E copeptin | adropin
RS INTI OSAHS M %/ AS 1) AUC 2 0.877,
T BRI bR AT I Y 0.745 F10.780, H k& ]
ML copeptin B A adropin 4 I XF F M OSAHS 1 %
AS BAEEE XL,

ZE L riR | L3 copeptin , adropin 7K~ OSAHS
BFBEIREE T ZEALAS AS 1 &4 X R Y], PR
PREGE A X T OSAHS [ B AS 2 BA 4 114 1l

AN
A 2 e 52 T 2 74 W 2
e Sk A B

R E R SY N R ETEUN I B & N S & T
X & A ST AR, GORME AR BB AR o7 AR
TR BN G225 5 £ & Z BT R, o Al e 2
S
S 3k
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