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Association of cognitive-behavioral impairment with urinary
levels of epinephrine. norepinephrine. y-aminobutyric acid and
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J1 Jiapeng, WANG Yuqing, CHEN Bolin, XU Xueyun, LYU Meng
Department of Respiratory Medicine, Children’s Hospital of Soochow University s Suzhou, Jiangsu 215003, China
Corresponding author : WANG Yuqing . E-mail . wang_yu_qing@126. com
Abstract: Objective To investigate the association of urinary levels of epinephrine, norepinephrine, y-aminobutyric
acid (GABA), and taurine with cognitive-behavioral impairment in children with obstructive sleep apnea (OSA), in order to
provide scientific evidence for predicting cognitive-behavioral impairment in these patients. Methods A total of 74
children diagnosed with OSA by polysomnography (PSG) at the Respiratory Department of Children’s Hospital of Soochow
University between February 2023 and February 2024 were selected as study subjects, along with 30 children with primary
snoring (PS) as controls. The Pediatric Quality of Life Inventory (PedsQL) scores and urinary levels of epinephrine,
norepinephrine, GABA, and taurine were compared between groups. Results Compared to the PS group. children with
OSA exhibited significantly lower PedsQL scores in school functioning (:=2.596, P=0.011) and social functioning (Z=
2.506, P=0.012). The OSA group with cognitive-behavioral impairment demonstrated higher urinary epinephrine (F=
25.725, P<C0.001) and lower taurine levels (F=19.515, P<C0.001) than both the PS group and OSA group without
cognitive-behavioral impairment. Logistic regression analysis identified urinary epinephrine (OR=1.023, 95%CI: 1.001 -
1. 046, P=0.041) and taurine (OR=0. 985, 95%CI: 0.974 - 0. 997, P=0.014) as significant independent predictors of
cognitive-behavioral impairment in children with OSA. Conclusion Urinary epinephrine and taurine levels are
dysregulated in children with OSA, with taurine demonstrating a potential protective effect against cognitive-behavioral
impairment.

Keywords: obstructive sleep apnea; cognitive impairment; neurotransmitters; children

EETIE S MR & BRI (SK'Y2021009) 5 55 4 17 I A< Al J 5 & T (LCZX202206) 3 VIR 4 T2 B2 24 BT H (K2023055)
VEE BN 35 M8 (1999 L BB 207, 3= BEHIF 53 Ty 1) g L B Bk W 17 182 s
BIEEE . £ E-mail: wang_yu_qing@126. com



TR LB PR A G 2025 4F 9 45 33 B4 9 )

Chin J Child Health Care,Sept. 2025, Vol. 33, No. 9 - 1021 -

RH ZE P4 i IR PR 1% 87 {52 (obstructive sleep apnea,
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Jif (primary snoring, PS) ) 30 #] JL# 1F hy X} J& (PS
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1.3 OSA 4a#frrnf D IETEREZ 821 OSA
AHOC IR TT o A0 B B A /58 MG A U0 I A | 1 i
T6 A A5 5 2) A At B HIR 5 451 41 v X A B B P 1
155 R AR B 25 5 3) 1E Ab T 0 HE M I W R e B
B A G /TR AR O I L A 2 L A i i H
by v 5 | 7 A 1] ER 42 ML PR

1.4 Fik

L4l fFERE DGR BILEN . AFER S
52 MG IR FERE : 812 R RE R B AR S L PSG M
D25 5 45 5 3) AR AE - BF v K 81, 71 584K F i 45 4K
(body mass index, BMD),

1.4.2 PSH OSA W2 Wr Koy BHIE kRl #7
{5415 38 < 38 %X (obstructive apnea hypopnea index,
OAHD<C1 k/h J PS,1<<~5 k/h I E OSA,
OAHI>5 & /h Rrp & OSAY,

1.4.3 fRAEEFEEE N BMI 3 B2 R84 6] 4 S5 A% 4
fik 2 4 A1 )&F (lowest pulse blood oxygen saturation,
LSpO.) 73 Ay IE # 4 (LSpO, =92%0) , e JE iR A 41
(LSpO, : 8426 ~91%0) . rh H B AR 4 41 (LSpO, <
84 90) sk HE rh Rl 0~18 % JLFE 5 /4P R o7 i 5 4L
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HAE o BMIIEH .

L4 4 NFHZNREVEAL  JLE A A7 5 R (Pediat-
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L5 it E AR SPSS 27. 0 #1fF
A3 s TR SR B (20D e, PR Z 1) FL 3R
o K s #5 & BRI B R « s #iiR,
WAL ) L3R F Al SE PR AR ¢ K 36, 22 41 () LG 3R
ANOVA J5 253871 5 38 1E 28 40 A3 58 kLR FH LM (Ps;
Py 13RI ] L 35k ] Mann-Whitney U £ 5,
Z o (8] Fe 5 % ] Kruskal-Wallis H 4347 ; % F logistic
WIHBEAT 2 RSP, K3k iE «=0. 05CRUID .

2 # R

2.1 BRRAT MR A 104 i L, Horh

B 62 7] (59.62%), 4x 42 5] (40. 38 %) , - # 4F #&
(7.33+2.64)% , i fif BMI 24 16. 40(15. 30,19. 65)
kg/m”, & Wr PS 30 f (28.85%) Fil OSA 74 {4
(71.15%) . OSA 4155 47 {7, & BE 27 i) ; OSA
FEINFI AT M it 39 ] (PedsQL &2 43 Ik T 76. 14
73 s OSA AT M 1% 35 f.

2.2 PS#15 OSA #1 PedsQL #3444 5 PS4
L, OSA HI %K (1=2.596, P=0.011) K438
(Z=2.506, P=0.012) Ty BE13 70 P& AR . 7 4 6] 15
M B RPLEER 0 L. Z R EG =B L (P>
0.05), WFEI1,

F 1 PS5 OSA 4 PedsQL 1545 L3

Tab. 1 Comparison of PedsQL scores between PS group and OSA group
i H PS 2 (n=30) OSA i (n=74) t/Z {8 P1{i
R (x ) 76.00+16. 63 65.88+18. 52 2.596¢ 0.011
kiG] 72.67415.16 66.96417. 65 1. 5542 0.123
A HELM( Py Prs) ] 100. 00(75. 00,100. 00) 85.00(75.00,100. 00) 2. 5065 0.012
S ARMLAE M(Pys, Pr5) ] 85.94(71.88,93.75) 81.25(65.63,90.63) 1. 5970 0.110

w2 ME.

2.3 PS5 OSA 15 R4Fik4m 47 A B F 48— &
Pt BRI AP 23 ROk F AR S 4L RAR RS P
Fi 22 R Gt & X (P>>0. 05) , BMI, LSpO, , J§
W EIRE.EPE ERE.GABA KR i 72 K F

i, 22 A 8¢ B X (P<<0.05), 5 PS }& OSA
APEINSN 1 E A e OSA R0 A7 o 58 20 IR T
B E IR KT 5 DL R A R R K SRR, 2 R A &
Pl & X (P<<0.05), WL 2,

& 2 PSH OSA MG ARMIAIAT 41 5 A — i 5Okl Sz R b 28388 i K F- LA

Tab. 2 Comparison of general data and urinary neurotransmitter levels in PS, OSA with and

without cognitive impairment groups

OSA RN A 1 % 4l

OSA REINAT o 1 % 4l

T [/ PS 4 (n=30) Cn—t) (n—39) v/F/Hfi  P1i
B/ 4 () 17/13 23/12 22/17 0. 816" 0. 665
(R £ ) 7.1442. 20 7.55+2.78 7.27+2.87 0. 207" 0.813
BMI[ kg/m?,M(Ps;, P75)] 15. 74(14.57,16. 50) ¢« 17.40(15. 83,20. 10) 17.00(15. 34,22. 00) 9. 146¢ 0.010
TSTUM 456. 56 +66. 56 446.82+59.79 433.15+66. 50 0. 756" 0.437
NREM1 #] e (%6 . =) 4.90(2.50,8.10) 4.60(1.60,6.70) 4.50(1.25,10.10) 0.887¢ 0.642
NREM2 ¥ 45l ( % . x £ 5) 54.1145. 60 50.51+7.02 49.4147.85 2. 484" 0.090
NREMS3 W FL 7l (%6 . o £ 5) 22.65+3.70 24, 42+6.01 24.92+7.68 2.982b 0.057
REM B i (% , & ) 17. 9444, 30 17.19+4.72 17.9744.68 0. 6840 0.508
OAHIL /h.M(Ps;, P15)] 0.50¢0. 20,0. 75) 5.00(2.30,8.60) 3.80(2.30,11. 45) 63.771¢  <<0.001
LSpO, (%, +5) 90. 134 2. 834 84.1749. 41 83.51+13. 87 4.109b 0.019
B R 2 (ng/mL.x £5) 122. 104 36. 584« 170. 84443, 78¢ 190. 68438. 77 25.725>  <C0.001
EHE EIRE (pmol/L,x +5) 3 581. 684225, 90¢¢ 3 915.424554. 28 4 037.664-896. 66 4.351P 0.015
GABA(pmol/L,x +5) 6. 884 1. 134 8.2840.96 8.360. 94 22.015%  <<0.001
Al % (ng/mL. x +5) 507. 6590. 904« 474.12471. 53¢ 432.21453.52 9.515>  <<0.001

HE:ty? fH.PF AR H {EH .85 OSA RAERAEAT A8 H 4 ILEL, P<<0. 05528 5 OSA FEINFIAT A 3 3 4 L E, P<C0. 05,

2.4 PS5 RE &4 E OSA 4Rk A 28 R
KPws —HREREE ERECEHE ERE.
GABA AR KV, 2 56 Gt L(P<
0.05 ., 5 PSAMLI, BELHHEE OSA 4RE I
B, S FRE & GABA KB 8 FH . 4k
Tl R 7K 7 B S B ARG s v EE B OSA 4R B B IR R

KB E v TR OSA 4H(P<<0.05), % FIR %,

GABA KR 552 % OSA 4 2 R L8 %=

X (P>0.05), W% 3,

2.5 OSA L& A% 4T A R F 849 logistic &1 )2 5 47
PLOSA JL## 2 B A 76 A JAT o 3t 35 o IR A &5

O=RAFTE T =FF1E) K P03 BMIT AR 4 72 3 5 =
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TR i, DL SRS RS B R R VAR E LR
# .GABA F AR K F-3X 5 T i 2e AR AR o 3 AR
i, AT logistic MU T . HEBR AR I M 51 K445
B £ 5, 45 1 8 os BB (OR =6.999, 95% CI.
1.302~37.617, P=0.023) A KR I IR Z (OR=

0.985, 95%CI. 0.974~0.997, P=0.

R 3 PSHRE,REE OSA 4R M &8 FKFE R (r+s

1.023, 95%CI: 1.001~1. 046, P=0.041)& OSA
JUE N ENAT N300 % O G 6 R 3£ L R 2R 1 iR (OR =

014)J& OSA

JLENAT I F AR R . DL 4,

Tab. 3 Comparison of urinary neurotransmitter levels inPS, mild and moderate-to-severe OSA Groups (x £s)

gl PS 4 (n=30) 2 OSA H(n=47) P OSA H(n=27) F{§ P18
¥ LM% (ng/mL) 122.10436. 58P 185. 44+43. 24 174.09439. 88 23. 407 <0. 001
L |2 (pmol /L) 3 581. 68225, 90+ 3 804. 83+615. 87" 4 284.49+874. 42 9.538 <0.001
GABA (pmol/L) 6.88+1. 13 8.37+0.78 7.90+1.19 22.015 <0. 001
AR (ng/mL) 507. 65490. 90*P 450. 21+66. 74 455.19465. 00 6. 054 0.003
R SR E OSA A L P<C0. 05;" K5/ & B OSA 41 % . P<<0. 05,
£ 4 OSA JLEWNIAT IR FE 5L I FE 1Y logistic a1 I3 43 #7
Tab. 4 Logistic regression analysis of influencing factors of cognitive impairment in children with OSA
A =W B1A S {H Waldy? {8 P OR & 95%CI
BMI 4y B 5.143 0.076
BE BMI iF % 0. 270 0.768 0.123 0.726 1. 309 0.290~5. 903
I JrE 1. 946 0. 858 5. 142 0.023 6.999 1. 302~37. 617
CR S 0.023 0.011 4.159 0.041 1. 023 1. 001~1. 046
LR A —0.015 0. 006 6.051 0.014 0. 985 0.974~0. 997
g 5. 846 4.539 1. 659 0.198
3 W B BEGR- OSA HHOE A ] B B4, BRI A BE ik & 51
ia TE - N - \ N
AR A AL 7 385 s X 50 T R R B G
3.1 L% OSA 5k AT AME  ABFSE 74 ] B R OSA #3415 0 i 4l

OSA BILH A 39 ] (52. 7% £7 1 N A AT R 1 %,
TN AR At 28 eI . Bucks 251 [l 25 % 4
MR IE AT T T R DL e 2 1 & % OSA 2
M) 5 R A A 2 DA I A0 I . 22 A T RE VR A AL & A il
I AEE S5 H.OSA BILE EHHEE A 4E
W Je Z2 8y, 3 FLERN b2 A DR 1 B 0 T A
IR i e S e - S | 0 N TR VA L Gt
OSA BILH & G R E R 2 — , 3 7T fE 2 it 3 Ho2e
ST ARl 2N K RS Zhao S5 BF5E & PR,
OSA LT 7 T8 # 15 25 W0 J7 T A7 7E — 2 BBG , 3 nT
RES AL AT AL A I BE 1 . A B 5T P 4t 52 T g
PEAR WAL TS T 1 45 22 38 U1 L T 4 B 58 ) 55 Jr T
OSA 21 L ) M AL 22 D) Rt % v] 6 0 X F LA 24
Fak B0 B T 4k PR g BE T A iR . Bt 4, Song
AT BF 5 KWL 22 R OSA JLEE KR L E A
B BIR YT AR B, R0 AT T OSA K
A BN AAT AP AR L BB,

3.2 BB ERERFHRRATE OSA Zikf it
ABEHARRE ARG R B R OSA JLERK
B R R K W T R X S TR B 5 A R
FFE RS H] OSA Fir B AY 58 8wl 2295 3l 5 4

[i1] bR At 2835 J5 /K P 1 25 5 & BN AL L R
KB BT, X OSA 7 S 1 A Ak B 1 k8 hn—
e, SR H AR G SCEk R IE R B R ZE K OSA L
FEUHI S HAT AR G, DR X T e 4% 1 I A A 352
AL KB OSA N H 5 35 4 L SR 4 i 1R
K- B S B AR 24 it 1 T 4R 0 o 200 7 454 7 L e 4R fk
IR B %, B — 2 W&y E
FHU SRR ST t s 2 B R 7K T BRI DA e A ) K R
A IENT B A R K ST XoF I e R4 A %0 3
e EHA EEM(E . Kheirandish-Gozal Z1 9T 45
TR IR E 1 OSA L% 2 R 4 i e K F
BN BT A 2 A X 5 ARG T OSA A AT F
L R 4 R K F T B — 2L
3.3 Jkik GABA KFX5 OSA ZiksiT H M E W
A M AR A OSA LR GABA /KB &
T+ GABA J&2 5 B IR 5 58 B 8 75 79 — Fhofih 28 34
5. GABA g 4 25 38 1% 0 i 25 AL & OSA Y & s bl
filZz—"0 W KWL A GABA R 2896 BR M Y
S OSA P=EREEM L . o, OSA BN &
R 43 | R I AR A (R0 0 4 8 R M A I R 2 e
MY, 3k AT S BOM 2 o0 T AR RE AR KON B ED



« 1024 -

TR LB PR A K 2025 4F 9 45 33 B4 9 )

Chin J Child Health Care,Sept. 2025, Vol. 33,No. 9

Kheirandish-Gozal 250 i 97 45 5 B 75, OSA £ IA
MR EHILERIR GABA K VETEmENBE. H
AT UL, IR RT BB 2 3 GABA 28 68 106 BR M, fif
3 GABA B 2 . 53X X Fiifli OSA ™ 5 B K i il
I FE W R AR —EHRTE L. AR KU
R GABA 5 OSA J% 8 JAFAT A 3% 19 235 41
Ftk, XA RE S E E OSA B ILEEAREmDA -,

ABIE SR T L EE N T BE R 04 DAl AR EE [ PR
25N PedsQL, H 32 22 3P A4 1Y 52 )L 28 0y A8 15 ot 2 7K
S B RO AE B RREN L SR OSA BT i 2k 1Y)
INH R 2 0 | ARG ) g2 1 AT e
R4 I, PRAE AN g 58 4 S OSA JLE A
L A B0 o 25 28 5 7 A A e 5 I A DR 28 38 JB
JKF-TT i 5 0 () A8 S Mk A B 5 TP i = 2R DL K
ANTE I B Xl . AR TF T REEARE. 4G5 H
AN PEAS B 3R, E — 2D IR B 28 388 B K- 5 L
# OSA N EN LR

B2 A RS PS JLEM . OSA JL#H
Sy I BONNAT 4 RN 22 At A2 D e iR
HEJHEZ OSA JLE A FAT A4 FE R ek R . ik,
OSA JLEAETE S H W IR R 22388 B3k, 5§ PS JLE
RIS R AP E ERE & GABA K-t
s R ARG, O H AW B R K5 OSA
14 7" o EE B TE AR O , B 1 B b R R LA AR A A T
MR X OSA JLEINFAT 0 FH A — 5 s L
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