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Abstract

Objective: The purpose of this study is to explore the structural characteristics of intestinal flora in
preschool children with obstructive sleep apnea (0OSA) and its correlation with the occurrence and
development of the disease. Methods: A case-control study design was adopted in this study, and 60
preschool children aged 3~6 years were included, including 30 OSA group and 30 healthy control
group. All the subjects were diagnosed by polysomnography (PSG), and fresh fecal samples (18
cases in total) were collected. The structure of intestinal flora was analyzed by 16S rRNA gene se-
quencing technology, and the diversity analysis and differential flora identification were carried
out by bioinformatics methods. Results: There were differences in the composition of intestinal
flora between children in OSA group and healthy children, showing a variety of flora imbalance,
mainly including seven kinds of flora such as Bifidobacterium, Actinobacteriota, Proteobacteria and
Enterobacteriaceae. Conclusion: Obstructive sleep apnea (0OSA) will lead to changes in the diversity
of intestinal flora in preschool children and participate in the occurrence and development of many
diseases.
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1. 5|8

BH ZE 4 B ARG I %27 4 (obsstructive sleep apnea, OSA )& —F ¥ L (1 REERR PP Beehis,  DARIERR JA 1] je 52K 2F
()b ST 58 A B 5 BH ZE AL, 5 SRR IR 45 A8 Ao 7E 22 8 1T LB T, OSA IR L8 1%~5%,
s ) L3 A g UL O M A PP R P 98 2 — 1] OSA AU G L [ REFIR S &, 1B FT AR 3 — KA H
f@ R, GRFAEKREERSE. WD . 17 8 m% DLAGO S RS IFRAES . TR, &4
77 RSP R I m, JLE OSA BRI RS FFHEaH, TRl LB PR U8 ) B 2 A 3L T A )
W HEERAE AN BRI AED RS RS, H5E FERNXRZI) 2Rk, MERES5 Mk
ZMAEIIR KT, AIEEFRE. RERGKEMINRELER. ARG K FE. BERRZ TR
WY, Wil RS 2 s R AR K R E VIS, WIlERE. BEIRR . RAEVENR . ME K B EGE.
TER #5175 £ 2 Add iy - Bxdd B - Wi 500 VA s IR A T i S 2 AH ELAE M 2% (2] 7EJLE OSA 5
WiE B R TT I, DA SRR B, M2 VA # 1% (K 4 (chronic intermittent hypoxia, CIH), {F¥ OSA
FEH A PARRAE, W] 2 O i A I RO 2 R . IR AR I, BN OSA & fEE I8 B
BRI, RINA MBS, BURBERIN. FRATIHE ) LEAK R ERCHEM B, 2 1iE e
B ) E B HA3]. OSA FEM MR BRIHEAR A BEARME 40 DA v] RE R e S B, 1 Beid it 22 Fhig 45
i) J T B A P AT . AR 2R AT OSA JLE W IE MRS 18, AMUF B T#78 OSA 1) LE M AL
i, AT BE AR S W BB R AE AR B B, KR AR AR AT REAE Y OSA FEEFR L VPl 1)
ToBFER. HbAh, EX I AR T I, E AR A TEIR B, NTEERCN OSA HHBNEIT
BAHE o ANHIFU IR AR T 24 AT OSA ) LEE il 1 BE 45 M A2 Ak, a2 0 5 B R A WME B2 i 7 v
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ARG OSA )L 518 ) L8 (0 BERHE 2 5%, 0T BRI S5 R AERBIIE R, HaH HISEIE IR
N AN E 4]

2. SHEMFE
2.1. HFRMR

IEHL 2025 4F 6 H #2025 4 9 ATELBIERIRS 5 BRI 3~6 2 v FE BH ZE 14 BEHRIT I
P71 (obstructive sleep apnea, OSA)E JLIE M SR [FIHANEE 3~6 & i RE JLEAE X IR . /7 & 2808 R4
J R Bk 18 Bl GINARE: 1) fFlS 3~6 B &, MHIIAIR; 2) MEARE (HE )L PH %
AR PRI B A2 W 5 ¥R 9T 6 7.(2020)) H OSA 2 WiksifE, 42 FHEHR I I (polysomnography, PSG)#fii2 4+
A, RPN SARIE SR BU(AHD) > 5 IR/h; 3) % HEZH JCREERR PRI 5 R I, PSG R &E7x AHI<1 iK/h,
AKKE LEFFROL R 4) WP AIBRELA 5 AR S A . FEACREE Bl TAE. HEBRARE: 1)
G R RER T . R PR G BEREE . (OB B« T8 Ak 3R G I3 P22 0 (L 28 3R 1 1 v
TRMESEHE)E; 2) W1V ANAWNMHEPUER. SARE . IERF R T S5 520 17 38 R 259
s 3) i L NH WA SRR, IG5 WK SSHEAGERER T 4) FERYEH. ERAR. RIETEIK
T 5) WRMIEZE, LB RS R B .

2.2. A&

1) PSG il

K EMBLA S4500 £ FHEHCIE I A ST, WAIAFE >7he D320H AHL ROEERIREL. S s
TR % S35 I B8 R R

2) TR P AL I — B R SR, B EAEES | E0) . BMI z-score 7377 30 S W57 U7 U4 .
RS PER . By SR E BORRYE T e 5%, BMI z-score IRHE AR AL B m AR E AT bR AL LT
S oyt T SRS T AR R AR ar BORLE I I N R B T B3RS . X R R BRI AT LB, DAVRAG
AHIRIAE N 22 AFAE B 53 A i DR 3R 565V E TR 2% R 3% 7 THD AR B9 A 1Pk o

3) PSG W45 PR 5 24 i SR MR 2 4R HOAE, KA DS A A AN 0 L4 8 X AT PCR 973 . 3C
PEdil % SCPERR . e &, I BOER TAG FAHETREAIX 4y . K H] 1llumina Hiseq 2500 =i &l 55
GRS 4% B SCEEEAT I o BEAEARLEE > 97%I1 /7 511 VA A [6] — AN 43 24 E 5175 (operational taxonomic
unit, OTU), FL79%] 612 > OTU, RAFBEE ST 2 HiEH OTU ZER . AR HAZFR a 2R
AT A VG, A4 Chaol #5824, Observed species %0 Shannon F5%0F1 Simpson 544, VAL EHFHIFE
FERZ RN, B 2RV BT - T IPAS AN R REAS (RIS 22 AR B, S Bl T Tl A= DRV R B 9 45 14
ARALLE o 18IS LEfSe 43 #7132 A A% 73 BT (Principal Coordinate Analysis, PCoA) 7 HT7EAN A ZKF L HeAR 2 41
BE R ZR[5]-[7].

2.3, Gt FAE

AW E AR LIR A SPSS27. R4.4.1 }2 GraphPad Prism 5.0 G it #8783 504, &1
BRI ETRLA(X £5) R, 2 AR I8 HCECR SRR 3K 7 22 5017, 4L 9 LU AT SNK-q K40 s
TR LB (%) R, 4LIAIELECR T 2 16056, I BN T 5 K H Fisher HiUIMERIERIE . ZFEE
FeEONAEIERS ARk, A 2 5 R Wilcoxon FAFAIAG IR HEAT /0T . 587K ¢ =0.05, P<0.05 N%E
SHRAGIER L
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3. &R
3.1. FRLEB)L—R AR R ELIFAEEL 3

PIALE LSRR PERIMI R BMI z-scores 735 2 [ PR IRJT sNAFSLERRFAIE Ty T LA, 257 3k 4t
TR (P> 0.05), $RANPALAE B ORBEIR AR 3R T mIVLAC R4, BATArtett.

3.2. FLRE)L PSG YoM RaYEL B

PREHL G JLTE AHL. S fI I 40 P R R R S 350 i U R B2 D7 T B A, 22 38 A Seih 8 (P < 0.05).
H, OSA ZH AHI Ry 0 M2, i fi ot S v A S8 % ~F~ 149 o S PR AT FEE IR 0 FR AL

33. EE)LOTU HER

PIZH LA 16S rRNA M7 45 B BR3ILAH 612 > OTU, 84l OSA 4 5 %R 3t 524 4~ OTU, OSA
A5 A 58 > OTU, XFHR44H 30 > OTU, WK 1.

Figure 1. Venn diagram analysis of OTU differences between
the two groups of children
1. FEES2HBILOTUER

3.4. ERRRBEASEHES ST

MRYEFEARBEFREE, o ZFEMEHT(Rank 3520 A fI 28 FEARR BT M 26 . A& A% ith S A B A AR 22 T 28)
FERBEEFEARKCR TN, WA 2 FE IR R B IR W G, R H AT AR R RS S B R
P EREE . AR E IE Y B 2 AR =E B (B 45 Observed 754, Chaol 5% Shannon
F8EUFN Simpson $840), WK 2. &5, XA EL, OSA 4 Shannon 544 %, Chaol fa%e s,
ZRB G ERE (P <0.05), Ui OSA 28 piE w0 2 PRI E B R A T oig .

35. EHERDW

X2 HEB LT A FEARIT 02, BEFEE RN 15 NHEE 08T OSA 4L i E i BESS RE. P
ZH AR & DU EBER 7] Firmicutes )« 221 | (Proteobacteria). ZE T ] (actinobacteria) 3. OSA 4 AIZEHE
BT TRO=EFE B IR B i, i U 1 T A = P B BAR T IR 2, OSA 41 S BER | 1540 B 1 1(F/B) L {E
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Figure 2. Analysis of gut microbiota diversity and abundance in the two groups of children

2.2 tHB) LB E MR S RER S

WIS T X HRAL, F/B LGRS B A R PAN il R A 2R TR 0 P B AR R . i LEfSe 73 ifrist— 0 e P4l
[E AP 22 SR bR B . 76 OSA 2, LRI 29 AN FiE A SR BEE & 522 7 (p < 0.05), LI 3.
BT g 2R FET Unweighted unifrac 25 251 Weighted unifrac 5 2555 2 1 OSA 4 A%t B 2H [a] 3= Al
Fr43#7(Principal Coordinate Analysis, PCoA)7r#T {27~ OTU /K117 iE B HEAE OSA H5XTRRAH A NHF 2
BAHEESR, WHE4a), K 4b). 458K OSA H)LENFERBEWAR SEFEILEFAEER, £
PN 2 Fho BE S, B OB BT B (Bifidobacterium) « Ji# 2% B ] (Actinobacteriota) « 48 7 1# |
(Proteobacteria). J##T i F}(Enterobacteriaceae)s 7 P, LK 5.

4. g

JE I 0T 27 6 i BH 2 P R AR U R 5 A ) LS i R ) L2 1 0 T TR A 5 R AT X EE AT, WP HER T OSA
JLE W TE RV AR A S S8 R AR R R A G . DHT 45 SRR, OSA LI TE W REE 2 FEE.
RS T BE EIAAAE R R, X AR A RE S OSA KR AR B K I R IE X B N2 PIAH 98] [9]. A
HIF 50 3575 P 20 ) L 28 1 T A 2 U JEEBE T | ] (Firmicutes) . AP FE T8 | ](Proteobacteria) . fUUFF i | J(Bacteroidetes)
FUTHZE TR [ 1(Actinobacteriota) ATLFH B RE, X5 BEAE L2 1718 W 45 i RoE AR — 2. JAT, OSA 41L&
TE R 0 A J AR S5 M T TRIAEAE 2 5, $87R OSA Wl Re 5 m e S R & UIAHL[10]. #56, 7RI
Kb, OSA AT 1 TR 3= FE 35 T iy, AT B D S0 35 A, S BURBE R 1 )/A40AF 13 11 (F/B) L A B
ETtE . F/B WA E BRI 718 W R AR S B 2R bR, HTh e SAWEREL B REIRES
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Figure 3. Distribution of LDA scores
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Figure 4. Principal coordinates analysis (PCoA) plot
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FRPEDNRE R A K. AW OSA 4 F/B WA &, $e/n &) UIniE A TS i, nTReAL TRRE
&L JNE BRI R RAS o TR T T B KRB SR BUR B, = S 38 I e 40 i o B 25 L ) E 2
PR, TRES OSA R LA A TA) ECHE IR R BEAR 25 A B A T B0 42 B RORE S N A 9% LEfSe 40 i 345 5E
29 MEA G ER L ZE S W BAREX(p < 0.05), FE—PUESEAZ MIAFE R ENMAESZER . L,
XL AT B (Bifidobacterium) Al 28 B | ] (Actinobacteriota )5 2 A= AH 9% 8 7 & AR B4R, AR T B 1] M T B Rk
(Enterobacteriaceae) 55 1 B0 W 3 B 2 0 o DUSUFE B 7R H7 1718 PR B DD RE . IR 9028 S B B 4] 98 i
i EAEEEN, HOCE TR 55 1E bR e, Rk SOME R R AT B R B A 22 I hT e S

HATRAIEZH) A Thm, Amisd “fg - il =50 “Rg - W ” HlsZ5 OSA MHIE RIEFICH =
IR A R [ 11] o S0 TR A LA 2R -5 BRAT 400 (R IR RE « ATV T A 98 i 1 i T 25 9 Hh 1R B A AR A
BEAAHML, $278 OSA PRI il R ELS 5 14 5 SORE I B AR e 5 s B o W 1 TR A ARR AR
AIREN OSA 2 Wi A B T B AE AR 4, il SRR AR T B AT PP IR A [12]. ik, &5t
TETR B R AL T, WwaiAEmE . A uEik %, TTRERCN OSA HiBNIGTT IR Skng, HFnl@xt T
ANBEMY 52 CPAP ¥R IT BRFARBCRAER L1131 b Ak, AW TN B AFE OSA B AR ALE$EHE 18 IR A
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