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OSAHS) BILIECHI e LR RINEL. 773 ATIEPEANA 314 4~6 % OSAHS IBILIE XS4, 2444~
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Characteristics and clinical value of intestinal metabolites in children aged 4-6 years
with obstructive sleep apnea-hypopnea syndrome

CHEN Yue, LU Yan-Bo, WU Jun-Hua, QIU Hai-Yan. Department of Pediatrics, Ningbo Women and Children's Hospital,
Ningbo, Zhejiang 315000, China (Qiu H-Y, Email: nbfeqhy@163.com)

Abstract: Objective To study the characteristics and clinical value of intestinal metabolites in children aged 4-6
years with obstructive sleep apnea-hypopnea syndrome (OSAHS). Methods A total of 31 children aged 4-6 years with
OSAHS were prospectively enrolled as the test group, and 24 healthy children aged 4-6 years were included as the
control group. Relevant clinical indicators were recorded. Fecal samples were collected, and non-targeted metabolomics
analysis using liquid chromatography-mass spectrometry was performed to detect all metabolites. Results A total of
206 metabolites were detected, mainly amino acids and their derivatives. There was a significant difference in the overall
composition of intestinal metabolites between the test and control groups (P<0.05). Eighteen different metabolites were
selected, among which six (N-acetylmethionine, L-methionine, L-lysine, DL-phenylalanine, L-tyrosine, and L-
isoleucine) had receiver operating characteristic curve areas greater than 0.7 for diagnosing OSAHS. Among them, N-
acetylmethionine had the largest area under the curve, which was 0.807, with a sensitivity of 70.83% and a specificity of
80.65%. Correlation analysis between different metabolites and clinical indicators showed that there were positive
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correlations between the degree of tonsil enlargement and enterolactone, between uric acid and phenylacetaldehyde,

between blood glucose and acetylmethionine, and between cholesterol and 9-bromodiphenyl and procaine (P<0.05).

There were negative correlations between the degree of tonsil enlargement and N-methyltyramine, aspartate

aminotransferase and indolepropionic acid and L-isoleucine, between alanine aminotransferase and DL-phenylalanine,

between indolepropionic acid and L-isoleucine, between uric acid and hydroxyquinoline, and between urea nitrogen and

N,N-dicyclohexylurea (P<0.05). The metabolic functional pathways affected by differential metabolites mainly included

riboflavin metabolism, arginine and proline metabolism, pantothenic acid and coenzyme A biosynthesis, cysteine and

methionine metabolism, lysine degradation and glutathione metabolism. Conclusions

Intestinal metabolites and

metabolic functions are altered in children aged 4-6 years with OSAHS, primarily involving amino acid metabolism

disorders. The screened differential intestinal metabolites have potential screening and diagnostic value as biomarkers for

[Chinese Journal of Contemporary Pediatrics, 2024, 26(6): 575-583]

Key words: Obstructive sleep apnea-hypopnea syndrome; Intestinal metabolite; Biomarker; Metabolic function;

OSAHS.
Child
(S G Y N E (1T S (18

(obstructive sleep apnea-hypopnea syndrome, OSAHS)
s WLRHBOR , AR AR RN ] i 52
KR oE 4x L PIGEBRZE , 5 EUE AR AR
AIBEIRTE A Al o S T30 22~ ST L 28 9 R
BN 11%~4% ' . OSAHS AR KA YT AT g S 80L

AN . Ao AR A RKGR SR A I
SR B &2 SR HE AR W I 212 K OSAHS Y 45 b
WE S, EHEEREER . R LY . Ll iEse B

BE)LE Y B RN, MLl T
K, -4k OSAHS A= Wbr i 1R 35 Bl i K B A 12
Wi A B X,

T AT SRR I A 27 4 IO FH AR A 0 24 2 R PR B
%$,%Emﬁﬁ@Mﬁﬁﬁﬁﬁ&¢m%ﬁﬁ
WSy, EE T S A s & . B
ﬁ#%ﬁﬁk%%MEMWﬁﬁﬁﬂﬂm%Mm
i 25 20 i i e W RE R =, O T REE
P B E . RIERN . AR
S B KR RERE AL E R 10 M SC AR R 4~6
4 OSAHS JLE 7B MUEWRE K A2, 158 i
Ty e w2 WA iz A e kA el A L AR SR
W 5K 4~6 % OSAHS g LA [R] 1 4 Fie ot i )L 2 %) 2%
fifi, R 4~6 % OSAHS LB = PR fiE &
FLI RANME
1 BER5HE
1.1 HRIFH
WS R T RETERT I T, #2020 4F
10 1 —20214F 12 A T 7 ¥ i id % )L 3 e e B- 50
I Sk FANRE5 RE AL 132 DA 32 15 A R AR s 4 T B 3k
L 4~6 % JLEAE NS, [FIRH 4~6 2 7R 1% B
PR B B 7] 3 14 £t B 4 5 JC BRI BF 47 5 ) L 22

YERXS IR . BT A 2 5 & WIS ) LE R K W &
B RS A T a2 L
BEBife i B ik (A5 . EC2022-004),
fFa (M/RFERERETT) AR HEBRARIE
S WA e 58 5 R S i S R L AN
HACERIE , LLAGR 34 H WA o2k = 8oas
A
1.2 IRARFRIBE

JIT A AR R Y452 Z2 IR I, e sl
FE P O W B 5 I E R F8 B (obstructive apnea-
hypopnea index, OAHI) 5 iK1 E AT (lowest
oxygen saturation, LaSOZ) SERENR IS b, FRUCEE
ML | I/ . A N A (alanine
aminotransferase, ALT) . 2 & 5% o i (aspartate
JILAR B4 B 1) T (creatine
PRIR . ALEF . IREA . H

aminotransferase, AST) .

kinase-MB, CK-MB) .,

R R A R A I R AR . 2 WThR ES
5 (L2 B 2 B R P T 4512 W 5 3R T 4
le’g]‘ (2020) > L13J

1.3 WRARE %ﬂﬁ

ABEJE M K@ L2 e & Fbr A &, R
S AFREAR L) 2 o, 7 BITHA 80 CUKFHARAT

BOS5S gHEABETEOLE, WIHRTEE24 h, B
20 mg % THREAS, AIA 100 WL 0.5% R Fe /iR 4,
BIA 800 wL HIEE, —20CHE 1h, RG5O
10 min (12 000 v/min), B LVE, BT EHZS AL
HET . UL RS AEAR 100 pl ZEELAEF,
A 200 uL HEE, FE50 72 1 min, 2.0 10 min
(12 000 v/min) , %% I W 28 10 28 R
0.22 pum BT PERERS
1.4 ®iEEHE

A K 184 (1.7 pm, 2.1 mm x 100 mm) ,
WA A K, WshH B N EELi NG, Wish

+ 576 -



526 % 5 6 i
2024 4F- 6 H

P E SRR E

Chin J Contemp Pediatr

Vol.26 No.6
Jun. 2024

A 0.1% H %, L 0.3 mL/min. DAL AL
FEVRIE, WIHR SR 2% (13 s A B AR $F 0.5 min,
2%~50% i 8 # B 0.5~9 min; 50%~98% i 5 #H B
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FF4C o 2 2 MR 0 ME K WO T R R ARIE
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1.5 FU&&H
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MR (area under the curve, AUC) . 7R 88 f 4 5
J# . 2K Spearman 5%, Pearson AH 53 Mk #4148 b
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W4 18 i AL [A] 7776 22 S AR = W02k 17 ROC
e mndr, 455 8o H T IfiE i Ebr B4 6 Fh
REF=HH AUC KT 0.7, H N-ZBEEZAR AUC
&K, 50807, RN 70.83%, F¢FEN
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=1 AN RAIGKIEFRE L

izt YRR (n=24) RIEAL (n=31) PIZE Pl
5 (B, B) 15/9 13/18 2.29 0.130
SRS (%) 5.1+0.6 52108 0.79 0.434
B2 (em) 1125 112£8 0.09 0.927
AT (ko) 20+3 20+ 4 0.40 0.691
BMI (kg/m?) 159+1.8 16.1£2.0 0.42 0.678
Wi 1 (mmHg) 106 9 104 £ 10 -0.76 0.450
&k (mmHg) 64 + 69 64 =8 0.08 0.937
BRI e/ T /TR, f31) 24/0/0/0 0/5/13/13 -6.69 <0.001
LaS0, (%) 0.92 £0.02 0.72£0.16 5.93 <0.001
OAHI (Y/h) 0.18 £0.08 8.66 + 5.80 7.15 <0.001
LT A (¢/L) 128 +7 125+9 -0.77 0.448
I/ (x 10°/1) 350 + 88 330 + 59 -0.73 0.474
ALT (U/L) 116 146 1.18 0.248
AST (U/L) 3326 31+6 -1.08 0.289
CK-MB (U/L) 29+8 25+7 -1.37 0.181
PR (wmol/L) 244 + 51 250 + 65 0.28 0.779
WUET (wmol/L) 50+ 10 51+5 0.38 0.706
PRZA (mmol/L) 48409 5113 0.59 0.558
HAM =8 (mmol/L) 1.0£04 13+0.6 1.42 0.165
S (mmol/L) 42406 46+0.8 1.53 0.135
LA (mmol/L) 52407 53+0.7 0.18 0.856
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N-Z AR AR 0001 0807  70.83 80.65 GyFT, AR RPN RTREE S AIE (=
Liﬁi <0.001 0.796 5833 96.77 0453, P=0.010). A5 4 Z B (120453, P-
L5 <0.001 0781  87.50 58.06 ‘ P
DL-K N & i <0.001 0.776 66.67 90.32 0.030) , i ¥ l:ﬁ N-& M g;ﬁﬂa (r=0.550, P=
LR AR <0.001 0770 66.67 87.10 0.007), MBS 0-7N T R B (r=0.449, P=
L-Rr A <0001 0766 5833 93.55 0.031) F1¥& KK (1=0.457, P=0.028) H1F#H
IR A 0039 0675 6667 6774 Sy R BRI AR 5 N- RS (1=-0.420, P
BERE, R I S =0.016), AST MR NG (1=-0.551, P=0.006)
_eE . "
9- NI Kk 0.032 0.667 5833 80.65 -5 2550 (=—0.416. P=0.048). ALT % DL-
B 0.019 0.661  66.67 64.52 TR ( LT A
A e 7 Yl 0.049 0.632  91.67 32.26 APER (1=-0453, P=0.030) * M (=
| == 7
L 0012 0632  50.00 80.65 ~0.440, P=0.036) Al L-5#5% 2 M (1=-0.424, P=
ENER-HER 0043 0628 75.00 54.84 0.044) , JRIR5FEMEM (1=-0.515, P=0.012), JK
EZERUN 0.039 0616  25.00 100 EASNN-ZHCAHK (1=-0451, P=0.031) &fi
N-HH L e 0.022  0.610 100 25.81 FF
B T 0.046 0.597  45.83 77.42 o Ak
iﬁl‘q‘-lj‘i'%lﬂﬂllg e 0.031 0.583 100 35.48 26 REIAEEH AT
= T U e [=AASN L = yi Q:t — EL 42 ;
i e 2 SARI T B AR AP R 2 S AR

Py b 20 2RI BE . LA Impact {E>0.05 i 1%
b, 13315 OSAHS fe A K i 6 MUE i, £
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+ 579 -



55 26 % 55 6 1Y) ¥ B SRR E Vol.26 No.6
2024 4 6 A Chin J Contemp Pediatr Jun. 2024
*3 ERNKHER

T Total Cmpd Hits PfH Impact
Xl 13 1 0.125 0.170
R AN = AR Rt 29 2 0.285 0.150
12 TR AT A =6 AR 24 1 0.518 0.140
2t a R AR AR Qs 40 1 <0.001 0.110
i A R i 17 2 0.002 0.070
A H R AR 22 2 0.128 0.050
MR AR 73 1 0.869 0.030
AN AR 33 2 0.026 0.010
L RNA LW E 45 5 <0.001 <0.001
AR A 13 1 <0.001 <0.001
R . o R RS R B 23 1 0.010 <0.001
AR . oA S BRI E YA 22 1 0.010 <0.001
Fis 2 A 10 2 0.012 <0.001
BAE MR YA ) 3 1 0.016 <0.001
AR . BERACERNEY A 23 2 0.017 <0.001
TR AR 23 3 0.063 <0.001
HEmR . &R AR 33 2 0.128 <0.001
R 10 1 0.136 <0.001
HhERE 22 1 0.168 <0.001
B-P A IR 13 1 0.518 <0.001

{E: Total Conpd (AR HE T FTA R Y%t s Hits ARSI b 22 S A 0% 5 PAEARAGIN 3 22 S AR ™ P xh iz e

SRR/ PR/, Fm R 20 i 22 S AR Az A M 0 5 Impact S STERIE , X (EBGE , UL TR E) A £Q
W SRR B
PRI At
4 - Cysteine and methionine metabolis
@
3
® TR A
Lysine degradation
S
S 2+
g

O AW A B R A
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e = AN R AT Arginine and proline metabolism
12 BRI A A= )5 1

- . O . , . Pantothenate andlCoAbiosymhesis
0 0.05 0.10 0.15 0.20
W AN R
Pathway impact

B3 ZRKREMERSWERSIEE B REBIR NI T, AR H

Hri PIE ORGED . AR/NIRIFFMITEISE IR R 500, AGRBOR SR BB O EH3R W A 0BT i PIE
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