#445-5723: &% | Journal of Environmental and Occupational Medicine | 2024, 41(3)

243

i 2~6 S /EBE) L EMERBFZHFIEM
Y zH R B B3 BRER 53

B IR k2SS IR R Fre, XEB X, R, TS0

1. EEHEETSESIRO/ EEm M EFEM R RIEIEERES B E AR, 17§ 200336
2. EREBEEFRMEBEFRK, £ 200237

BE .
[(EE] ZMAARRBEHEREYREHAN ENT LS EMEXRZY), B)LERRKLD, B
RELRTEMIR, HIBABSERENEH,

[HEY] £ LEM 2~6 ) LEABTHITHEHMEN RSO, AREH/BESER
A2 EZEEHMEYEE D TRRAIMES, RIVEN/BESHERM SR XE

[757£] RELBT 74 6 2~6 F) |BEFEHER, HPER/BE 18 A, BlEe A, @ 12 A
(BtbflR 1:2); EEEES6 A, Bl 18 A, &M 38 A(BLLLBILNH 1:2), IRENEE
B mPAERY 16S rDNA, #1T PCR 18, XEMENSBEINF. A Naive Bayes BIENT
T igEFEITERASY) WRRFEFINEEEBETYMORZSINA] M. B. B B #).
BESE % FE 1 (Sobs 383K, Shannon 363K, Shannoneven 353K Coverage 15, PD 383K, 445
) I E. IS Wilcoxon BRI, PEZERIKRIE. BUED TN ETFRAHIT
ERO, KB  EREREAR Y TS YMEREE,

(455 ] HIT5ER 74 DEBERINEHITNFERFITRIEFDIE, REMLFS] 4905306
%, 195 1860 1 ASVso Xt ASVs BT ZIEMEIB ST, R EI 8 MO EFKEMMIERER
889 Mo o B D HTREABRE/BE) L EREESE (Sobs 1580 . Z4E M (Shannon 1580
94 E(Shannoneven 183%) . IR Z1F14(PD 3850 IULL IEBAE) LEBFr LT, BEFAT
HFITFER(P>0.05). B ZHEMELTBERMAREMMTHERARERFAK, RUHERL,
MIJe B Bl BIUFh D 3EFKFE EXT 74 GIERHITHMER DT, ERERHAHEREE
WMEE—BNZOEHEN, EREHANEES. MARNEHANESRINER. B B
X=MREFEKEL EGEER T THASLEEASEERRMNASLERE UCG03.
HAMEEE os_ow AT EEEE, B EH/BEX—REEFTEINA [ ZMHEHIH9
#T{E(LDA) =3.72, P<0.01; LDA=3.29, P<0.05], TR EI ] THMZTHE B TR KD LHHT
HEEAELEAPEEES, BXNAEEEX—REER TR A(LDA=3.93, P<0.05),

[5iE] B 2~6 FEH/BE)  ERERFHNFEENSFMIES, E5EEAE) L ERL
TER. EH/BEANERAREAGFEMERFARES.

FHEE . B AR ) LE ; BBERRRYE ; 165 rDNA UF

A case-control study on gut microbiota diversity and species composition in obese/overweight
children aged 2-6 years in Shanghai LIAO Ping’, YAN Qin', ZHANG Yi’, HE Xin', ZHU Peiyun’, QI
Jian', LIU Chazhen, LIU Tongl, SHIYan', WANG Wenjing:l (1. Division of Chronic Non-Communicable
Diseases and Injury Prevention, Shanghai Municipal Center for Disease Control and Prevention/
Shanghai Institutes of Preventive Medicine, Shanghai 200336, China; 2. Health School Affiliated
to Shanghai University of Medicine & Health Sciences, Shanghai 200237, China)

Abstract:

[Background] Multiple studies have shown a close relationship between changes in gut microbiota
composition and obesity, and research results are influenced by factors such as race and geo-
graphical location, but there are few studies on children.

[Objective] To analyze the diversity of gut microbiota related to obesity in a population of 2-6
years old, observe the distribution characteristics and species differences of gut microbiota be-
tween obese/overweight and normal weight groups, and explore the association between
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obese/overweight and gut microbiota diversity.

Fecal samples were collected from 74 children aged 2-6 years in Shanghai, including 18 obese/overweight individuals, 6 males
and 12 females (male to female ratio of 1:2), and 56 normal weight individuals, 18 males and 38 females (male to female ratio is
nearly 1:2). The 16S rDNA was extracted from bacteria in fecal samples, followed by PCR amplification, cDNA construction, and high-
throughput sequencing. Naive Bayes algorithm was used to perform taxonomic analysis (phylum, class, order, family, genus, species) and
community diversity analysis (Sobs index, Shannon index, Shannoneven index, Coverage index, PD index, and principal co-ordinates anal-
ysis) on representative sequences and abundance of amplicon sequence variants (ASV). Wilcoxon rank sum test, P-value multiple test
correction, and analysis of similarities were used to test differences between the two groups to obtain information on the distribution
characteristics and species differences of intestinal microbiota in children.

Seventy-four fecal samples were sequenced, and the sequencing results were subjected to quality control and filtering. A total
of 4905 306 optimized sequences were obtained, resulting in 1860 ASVs. The diversity data analysis of ASVs generated 889 species anno-
tation results at 8 taxonomic levels. The alpha diversity analysis showed that the richness (Sobs index), diversity (Shannon index), evenness
(Shannoneven index), and phylogenetic diversity (PD index) of fecal community of the obese/overweight children were increased compared
to those of the normal weight children, but there were no statistical differences between the two groups (P >0.05). The beta diversity
analysis showed that there was little difference in the composition of microbial species between the two groups, and no significant clus-
tering separation was observed. The results of species composition analysis at phylum, order, family, and genus levels of 74 samples
showed a consistent core microbiota structure in the two groups of gut microbiota, but there were differences in microbiota composition.
The differences in microbial community composition between the two groups were manifested at the taxonomic levels of order, family,
and genus, among which phylum Firmicutes, order Erysipelotrichales, family Erysipelatocyclostridiaceae, genus Erysipelotrichaceae_ UCG-
003 and genus Catenibacterium were significantly enriched in the obese/overweight group and contributed significantly to the phenotypic
difference of obese/overweight [linear discriminant analysis (LDA)=3.72, P<0.01; LDA=3.29, P<0.05). Phylum Proteobacteria, order En-
terobacterales, family Enterobacteriaceae, genus unclassified was significantly enriched in the normal weight group and contributed sig-
nificantly to the phenotypic difference of normal body weight (LDA=3.93, P<0.05).

The richness and diversity of gut microbiota in obese/overweight children aged 2-6 years in Shanghai are increased, but
there is no difference compared to normal weight children. There is a difference in the composition of gut microbiota between the obese
Joverweight group and the normal weight group.

gut; microbiome; child; overweight and obesity; 16S rDNA sequencing
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Figure 1 PCoA of gut microbiota at phylum level (A) and genus level (B) for the obese/overweight group and the normal weight group
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Figure 2 Bar charts of gut microbial community comparison between the obese/overweight group and the normal weight group
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Figure 3 LDA discrimination bar charts of gut microbial community of the obese/overweight group and the normal weight group
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