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Abstract:Objective To investigate the serum levels of insulin-like growth factor-1 (IGF-1),tight junc-
tion protein-1 (ZO-1) ,and integrated membrane protein-5 (claudin-5) in patients with chronic insomnia disor-
der and their effects on sleep quality and their diagnostic value for cognitive impairment. Methods A total of
98 patients with chronic insomnia admitted to the hospital from January 2023 to October 2024 were selected as

the observation group and divided into the mild group,the moderate group and the severe group according to
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the severity of insomnia. According to the presence or absence of cognitive function,the patients were divided
into the uncombined group and the combined group. In addition,98 healthy people who underwent physical ex-
amination in the hospital during the same period were selected as the control group. The sleep structure of all
subjects was monitored by polysomnography,including sleep latency., total sleep time, wake-up times,awake
time after sleep onset,and sleep efficiency. Enzyme-linked immunosorbent assay was used to detect the serum
levels of IGF-1,Z0O-1 and claudin-5 in all subjects. Spearman correlation was used to analyze the correlation
between serum IGF-1,Z0-1,claudin-5 levels and the severity of insomnia in patients with chronic insomnia.
Pearson correlation was used to analyze the correlation of serum IGF-1,Z0-1, claudin-5 levels with sleep
structure and Montreal cognitive assessment (MoCA) scores in patients with chronic insomnia. Multivariate
Logistic regression was used to analyze the influencing factors of cognitive impairment in patients with chronic
insomnia. Receiver operating characteristic (ROC) curve was drawn to analyze the diagnostic value of serum
IGF-1,Z0-1 and claudin-5 alone and in combination for cognitive impairment in patients with chronic
insomnia. Results The sleep latency and wake time after falling asleep in the observation group were longer
than those in the control group,the number of wake up was more than that in the control group, the total
sleep time was shorter than that in the control group,the sleep efficiency, MoCA score,and the serum levels of
IGF-1,Z0-1 and claudin-5 were lower than those in the control group,and the differences were statistically
significant (P<C0. 05). Compared with the mild group.,the moderate and severe groups had longer sleep laten-
cy and wakefulness time after sleep onset, more wakefulness times,shorter total sleep time,lower sleep effi-
ciency, MoCA score,and serum levels of IGF-1,Z0O-1 and claudin-5,and the differences were statistically sig-
nificant (P<C0. 05) ,the severe group had longer sleep latency and wakefulness time after sleep onset than the
moderate group.and the moderate group had more wake-up times,shorter total sleep time,and lower sleep ef-
ficiency, MoCA score, and serum levels of IGF-1,Z0-1, and claudin-5, and the differences were statistically
significant (P<C0. 05). Spearman correlation analysis showed that the serum levels of IGF-1,Z0O-1,and clau-
din-5 in patients with chronic insomnia were negatively correlated with the severity of insomnia (P <Z0. 05).
Pearson correlation analysis showed that the serum levels of IGF-1,Z0-1,and claudin-5 in patients with chro-
nic insomnia were negatively correlated with sleep latency,wake-up times,and wake-up time after sleep onset
(P<C0.05) ,and positively correlated with total sleep time,sleep efficiency,and MoCA score (P<C0. 05). The
serum levels of IGF-1,Z0-1,and claudin-5 in the combined group were lower than those in the non-combined
group,and the differences were statistically significant (P <C0. 05). Multivariate Logistic regression analysis
showed that the increased serum levels of IGF-1,Z0-1 and claudin-5 were protective factors for cognitive im-
pairment in patients with chronic insomnia (P <Z0. 05). ROC curve analysis showed that the area under the
curve (AUC) of serum IGF-1,Z0-1,and claudin-5 alone and in combination for predicting cognitive impair-
ment in patients with chronic insomnia were 0. 784,0. 778,0. 776,and 0. 909, respectively. The AUC of the
combination of the three factors in diagnosing cognitive dysfunction in patients with chronic insomnia was
greater than the AUC of serum IGF-1 (Z=2.025,P =0. 043),Z0-1 (Z=2.099,P =0. 036),and claudin-5
(Z=2.121,P=0.034) alone. Conclusion = The serum levels of IGF-1,Z0O-1 and claudin-5 are decreased in
patients with chronic insomnia,and the three indicators are related to poor sleep quality and cognitive dysfunc-
tion. The combined detection of serum IGF-1,Z0-1 and claudin-5 can effectively improve the diagnostic value
of chronic insomnia patients with cognitive dysfunction.
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1.2.1 ZSHEREMERZS S o5 EWFRNE 12,4 WHIIBEITAGARME R /v dl R ZEREFIKIA

() H H AR B ) R BT IR 0 s I TR, T35 58 % 4 > 1
P A BE B ] BT 30 min % 4% Embla N7000 £ 5 HE R
A0 IEsERF R Z D 7 h, i T8 PR BE BRI 5T 2 A v )
53 BRI B Bt , 1 7% M B Vs AR 1 L B B I A () | e YR
BN AT E) | BEARSOR

1.2.2 (% IGF-1,Z0-1 claudin-5 KR R4E
B0 AALEE 2 K 0 8 A AR 24 K3 = 25 1R ik
5mlL FHEA KM, L 3 000 r/min (B L 2F 7
10 em) &0 10 min 52 B, & T —80 °C K46 4+
755 FH o SR FH TR B H 5 T Bf 3 36 CELTS A £ I for B
WHFE Rt £ % IGF-1.Z20-1, claudin-5 /K., IGF-1,
ZO-1 ELISA i &0 A g s YRk A R A
H LRS54 9 J1L11625, J1.19531 ;5 claudin-5 ELISA
WA GEmwma LG AR EARAR. ]S N
CSB-EL005507HU,

1.2.3 RHRZHRBEE 5P adH R PSQI
TEAR T A 2 2 IR AR 3 1) O B ™ o AR L % R R
R 0~21 43 4 {E B v 3% B R AR T B RK 25 . PSQL 1
S T~11 A AR EH  PSQL PF4r 12~16 43 A AT

HIPFAL 5t 8 (MoC A PFAl BT A 18 14 2% Bk A8 & A A 1 )
BE IR BN 0~30 43, 40 (8 A 2% B A 50 1) g
2% . MoCA W4r<<26 4+ R W& IFINH ) fg B i, 15
AG I MoCA TE43=>26 4 2 BH A & 3N 0 T g i
i HARAE I,

1.3 Sl ab B SR SPSS27. 0 e # ik kA1 4%
PEor A AL BE . THECTORE DA B B s Ay R RN L A1 A H
BRI X KR s AR BRI R 2+ &
N2 Y1 IE) LA R A ST REAS ¢ K 3, 22 20 ) L AR
PR 2 22500 . 22 AR R R EE R FH SNK-q K5 56 .
K H Spearman #H 3¢ 73 #7482 1 2K B BB 3 LT IGF-1.
Z0-1 . claudin-5 7K -5 2% B ™ 25 2 B A 4H OG5 SR
Pearson A5 43 A 18 P 2 B 8 & 1013 IGF-1.,Z0-1,
claudin-5 /K S5 HER 254 . MoCA TE4 I AH G4, R
HZHZE Logistic [1IH 4 #7182 4 2% IR B # A IFIAA
DigepEm g m B R . 26 2R F TAERE (ROC)
M2k 2 M7 1% IGF-1,Z0-1, claudin-5 B0 &z 3 15 HBk
A X 18 1 R R A IE O ) AR B A Y 12 B A (L
DL P<<0.05 AESAGITEE X,



* 926 -

Mg EF 50K 2026 £ 4 AK 23 8% T H

Lab Med Clin, April 2026, Vol. 23, No. 7

2 £ ES
2.1 X HRZH AU 2H R IR 45 44 S MoCA 43 I8
L5 21 e B 7S AR 399 L A R 5 3 TR I ) 34 T ) R

M JiE YR K 22 T 0 BB A L B I 1) JR) T X AR 4 R R
B MoCA P4 K T X B, 2 R A G it %=
Y (P<C0.05)., W3 2.

x2 RAMUARAERENE MoCA RS LB (z+5)
i . W HIS T AR 301 Sl BEE BRI (1] g TR K W S5 3 TR R ] &S MoCA -4y
(min) (b ¢/ (min) %) &
ARl 98 23.48%4.52 7.25+1.46 0.7640. 49 8.54+1.84 91.3547.25 27.9441.78
WMEE4l 98 37.6145.99 5.1041.10 3.31-0.56 59.167. 96 67.8949. 04 26.0142. 95
t —18. 641 11.643 —33.925 —61.336 20. 041 5.545
P <0.001 <<0. 001 <20. 001 <<0.001 <0.001 <<0. 001

2.2 XTRAMMEH MmE IGF-1.Z0-1 . claudin-5 /K
FrbE WA I3 IGF-1.Z0-1. claudin-5 7K 35
T A, 2R ESITFE L (P<<0.05), I
# 3,

din-5 KF g HEH EEHIME IGF-1.20-1,
claudin-5 KB TREH, ZF WA SR ITEE X
(P<C0.05) ; A I3 IGF-1,Z0-1, claudin-5 /K
PR THEN. 2R A2 X (P<0.05 ., W

2.3 REH PEA EEAHMIRS MK MoCA P4 £ 5.
P BRBE4 23 ), P EE4H 36 ), EEEAH 39 . R %3 WRAMWRAME IGF-1.20-1.claudin5
7 2] 7R 4L R DI 38 R 00 L A B U O TR N D 2 K T KRR ()
FEAH MR R TR A, R R IR A ) TR R A, - ) IGF-1 Z0-1 claudin-5
HE IR 203\ MoCA P R TR B4, 2 = A 42 it (ng/mlL) (ng/mL) (pg/mL)
R L (P<C0.05) ; FAE A BEMR TS AR O ABE SV B xbmal 98 107.48+18.33  9.42+41.55  897.09+97.44
R TR g, Me Mk B Trh AL, BOIEMR I 18] igen 08 65.76413.12  5.91+1.28 68429485, 31
T P A BRI AR MoCA B4 BE Fop e, 2% 5 922 P 5 266
FEA G E L (P<0.05), WLk 4, P <0. 001 <0. 001 <0, 001
2.4 R PEA EEHME IGF-1.20-1 . clau-
Fz A4 BEHAPELE . EEHAEREMRE MoCA 4 (2 £5)
agl . EWEO T W K B i i R ] IS VES MoCA ¥4}
(min) (h ¢/9) (min) %) 4
BEE4l 23 32.66-5.53 6.47+1.18 2.78=+0.51 149.2847.15 78.5249. 57 28.7043.19
S 36 35.84+5.97" 5.22+1.10" 3.2840.55" 57.05+7.96" 69.2249. 46" 26.39+2.95"
HAEH 39 42.17+6.28" 7 4.1941.05"7 3.64+0.59" 66.93+8.45" 60.39+8.35" 7 24,08+2.82"7
F 20. 664 31.417 17. 269 37.337 29.587 18.122
P <20.001 <20.001 <20. 001 <20.001 <20. 001 <20.001
W SREAE, " P<<0.05; 5 M LR, T P<<0.05,
®5 BREASREAEEFANEIGF1.20-1, 2.5 EPERIREH T IGF-1,Z20-1, claudin-5 /K F
claudin'5 A F P 8 (2 ) 5 R 7 R B B 45 49 . MoC A 3 43 14 4 56
s ) IGF-1 70-1 claudin-5 Spearman fH 3¢ 43 B 45 2% W7, 18 PR G HIROR 3 i
(ng/mL) (ng/mL) (pg/mL) IGF-1.Z0-1claudin-5 7K - 55 2% & /™ o 72 JE 14 &5
FEE 23 81.86+11.35  7.78+1.47  793.95490.03 AH & (P <C0. 05) ; Pearson #H J¢ 40 T 45 R 7R L 48 P 2k
R4 36 66.82410.097  6.1541.337  702.85485.17" A 1ML 75 IGF-1,ZO-1 claudin-5 7K ¥~ 55 B E 75 fR
WEEA 39 55.2949.55"7  4.59+1.26"7 602.48+79.55" 7 LNV RS QN R R N TR iR PG
7 49. 496 42. 094 38, 838 0. 05) , 5 L3 W AR B 5] | B IR 508 . MoCA 143 2 IE
P <<0. 001 <<0. 001 <20. 001 MR (P<0.05). WK S.

W SR E, " P<<0.05; 5 R LE, T P<<0. 05,

2.6 REIFHMEIFHIMTE IGF-1,.Z0-1. claudin-5
KA e — e R tb g AR 4L 45 B, R A& IR 4l 53



I E G 0K 2026 424 A% 23 6% TH

Lab Med Clin, April 2026, Vol. 23,No. 7

* 927 -

. &I3FAHIME IGF-1.20-1. claudin-5 K 3% T
KETFH . EFHEHERIT¥E L (P<<0.05 ; £55F4

FEIHHMEN AR BML.ZHEERILE, 25
LB E X (P>0.05), WET,

x6 BEKREEME IGF-1.20-1 claudin5 K FEERRTEERE EREH . MoCA 4 HHEX
IGF-1 7Z0-1 claudin-5
i [
r./r P r./r P ro/r P
% % ™ B —0.535 <0. 001 —0.518 <<0. 001 —0.502 <0. 001
HIE I VS AR 0 —0.475 <<0. 001 —0.463 <20. 001 —0.447 <0. 001
B P R s ] 0.496 <0. 001 0.482 <0. 001 0. 455 <0. 001
M R —0. 432 <<0. 001 —0.425 <<0. 001 —0.409 <20. 001
N R ] —0.554 <20. 001 —0.533 <20. 001 —0.507 <20. 001
Il B 255 % 0.491 <<0. 001 0.473 <<0.001 0. 446 <<0. 001
MoCA P43 0.428 <0. 001 0.411 <0. 001 0.403 <0. 001
x7 KEAHAMEHEAIME IGF-1.20-1 claudin5 KER — R EB LB Es FHn(%)]

a5 IGF-1 Z0-1 claudin-5 AR 531 BMI T HHER
Z n
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EER7n 5 AR T AUC95%CD RBPECH)  FREOD EAROE R4 p
claudin-5 652.07 pg/mL 0. 776(0. 686~0. 866) 68. 89 75.47 0.444 <0.05
3 4 - 0. 909(0. 854~0. 963) 97.78 69. 81 0.676 <0.05
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