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[ Abstract] Background Birth weight is closely related to individual health. Low birth weight is a high-risk factor for

early neonatal death. Macrosomia is associated with higher risk of maternal and infant complications and various chronic diseases
in adulthood. Therefore, it is very important to identify the influencing factors of neonatal birth weight. Objective To investigate
the relationship between maternal intestinal flora and neonatal birth weight. Methods Participants were 516 singleton mothers
and their babies [ 24 with low birth weight ( LW group ) , 479 with normal birth weight ( NW group ) and 13 with macrosomia

(OW group ) ] delivered at term in Guangzhou Women and Children’s Medical Center from January to September 2017.

EE£WH: IMELAREOTHTIE (2017090904027 ) ; REEFZESETEAATE (2020-515 ) ; THHEIZEMITHEFTH
#HITE (2018A010015, 20211A010017 )

1.510220 " RA M, TN HFEBER: 2.510623 T RA M, ML) LEET G

TAEMEH . O, FAEEEI; E-mail: tanrongshao@126.com

ARSCHEH R E . 2022-06-02



<2364+ hitp/fwww.chinagp.net  E-mail:zgqkyx@chinagp.net.cn C

Maternal intestinal flora and clinical laboratory test parameters were collected, and the composition and diversity of intestinal
flora were analyzed using QIIME. LEfSe analysis was used to compare the relative abundance of intestinal flora at the genus level
of the mothers of three groups of babies to identify the flora with significant intergroup differences. MaAslin was used to assess
associations of maternal laboratory test parameters and microbial genera. The Boruta was used to build models for predicting three
types of neonatal birth weight using maternal laboratory test parameters and intestinal flora OTUs, to assess the association of
maternal intestinal floras and neonatal birth weight. Results  The analysis of maternal intestinal floras showed that the abundance
of Firmicutes was the highest at the phylum level, and Faecalibacterium was significantly enriched at the genus level. There
were no significant differences in Simpson’s Diversity Index and Shannon Diversity Index at the phylum level across the maternal
intestinal floras of three groups of habies ( P>0.05) . LEfSe analysis found that compared with intestinal flora of mothers of LW
group, the intestinal flora of mothers of NW group showed significantly enriched Streptococcus and Roseburia ( P<0.05) , and
significantly reduced abundance of Bacillaceae, Raphanus, Methanosphaera, Barnesiella and Paraprevotella ( P<0.05) , while
the intestinal flora of mothers of OW group demonstrated significantly enriched Closrtidiaceae and Alistipes as well as significantly
reduced abundance of Barnesiella ( P<0.05) . Compared with intestinal flora of mothers of NW group, the intestinal flora of
mothers of OW group indicated significantly enriched Megamonas, Coprococcus, Veillonellaceae, cc—115, Closrtidiaceae
and Alistipes, and significantly reduced abundance of Blautia and Eggerthella ( P<0.05) . The area under ROC curve ( AUC
value ) based on laboratory test parameter OTUs model and intestinal flora OTUs model was 0.62 and 0.77, respectively, in
discriminating LW from NW, and was 0.65, and 0.78 respectively, in discriminating OW from NW. Conclusion Neonatal
birth weight varied by the features of maternal intestinal floras. The OTUs model based on maternal intestinal flora could distinguish
the neonatal birth weight. Maternal intestinal flora may be a good predictor of neonatal birth weight.
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Table 1 General characteristic of three groups of pregnant women
P T T T T
(%) (em) (kg) (kg/m*) K (k)

LW4 24 305:08 156911 506+1.0 20505 127+0.7
NWH 479 301£02 1597+02 52003  204:0.1 132202
OW#4l 13 315:15 1612+14 57214 21906 173212

Ffa 37.54 49.23 63.83 58.95 71.63

P{H 0.04 0.03 0.03 0.03 0.02

e LW 4R AR T LA AR <2500 ) , NW 41
R IEH AT R LAL (AR 2 500~3 999 ¢) , OW 41 E KL
24 (AR R = 4000g)

2 CARETR ISR (Fxs)
Table 2 Resulis of clinical laboratory indices of three groups of pregnant women
iy BOLTR SARE S ST PR nage UETE wwew woew osme JEDE wwwnz moien
%) (%) (mmolL) (x10"/L) (U (glL) (L) (%) (%) (glL) (L) C(mgL) ZfE (%)
LW4 24 53+06 379+63 47+1.1 35+12  350+19 920+11.7 40+1.0 73.0+£11.2 220+09 23.0+06 38.0=x1.1 13+1.0 13+04
NW4 479 4903 417+35 43206 42+05 280+04 1140+86 3.1+03 580+62 320+04 280+03 220+04 09+05 0.9+0.1
ow4dl 13 55+07 372+68 48+12 36+1.1 370+18 87.0+13.0 38+08 69.0+104 240+08 22.0+0.7 43.0+14 13+09 14+04
FA 365.96 285.62 168.53 194.71 170.56 406.85 263.64 553.90 342.17 229.73 646.83 335.94 224.86
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Table 3 The average relative abundance of intestinal floras at the phylum level of mothers of three groups of babies divided by birth weight

21 51 1% Firmicutes Bacteroidetes Actinobacteria Protecobacteria  Euryarchaeota Verrucomicrobia HoAt,
LW 2 24 85.52+9.20 5.63+0.70 5.92+0.70 1.29+0.20 0.11+0.01 1.43£0.20 0.10 £ 0.01
NW 2 479 78.19 +8.10 13.16 + 1.30 5.25+0.60 2.13+0.20 0.41 £0.04 0.75 £0.20 0.11 +£0.01
oW £ 13 78.42 + 8.90 13.67 + 1.70 1.93+0.30 1.68 +0.30 0.35 £ 0.06 3.86 £ 0.50 0.09 +0.01

F{& 12.90 14.60 9.30 10.50 8.40 13.30 5.20

PH 0.23 0.18 0.41 0.37 0.45 0.20 0.73

e Firmicutes= J5& BE 1§ ], Bacteroidetes= ¥ ¥ T 1], Actinobacteria= il £ 18 ], Protecobacteria= ¢ J& 1 ], Euryarchaeota= ] 1 1 '],

Verrucomicrobia= YERAE ]
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Figure 1 Shannon Diversity Index measuring the alpha diversity indices of
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Figure 2 Simpson’s Diversity Index measuring the alpha diversity indices

of intestinal flora of mothers of three groups of babies divided by birth weight
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Figure 3 Beta diversity analysis of intestinal flora of mothers of three
groups of babies divided by birth weight
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Table 4 The average relative abundance of intestinal flora at the genus level of mothers of three groups of babies divided by birth weight

AR B Faecalibacterium — Roseburia Blautia Bacteroides ~ Megamonas ~ Lachnospiraceae+ Ruminococcus — Paraprevotella — Streptococcus Hfls
LW4 24 17.82+1.90 6.52+080 681080 826090  5.36+0.60 5.22+0.60 5.07+0.60 725+070  1.89+£020  358+3.90
NWH 479 17.39 + 1.60 871+080  7.96+080  579+0.60  435:0.50 6.52+0.60 5.81£0.60 522+050 275030  355+3.60
owdl 13 19.56 +2.10 942+1.10 506070 464070  8.41+1.00 5.09+0.70 5.05+0.70 3.08+0.60 393050  35.6+4.10

FE 6.80 7.50 8.30 12.10 10.90 5.50 4.60 10.90 8.90 4.10

P 0.66 0.53 0.45 0.22 0.34 0.74 0.80 0.36 043 0.82

H: Faecalibacterium=FiR T , Roseburia= % KT , Blautia= 11 57552 K , Bacteroides=UFF 5 , Megamonas= AT, Lachnospiraceae+= EEL VN
Ruminococcus= 8 S BRI, Paraprevotella= 5 IRINE, Streptococcus= HEERTE
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Figure 4 Significant differences among the intestinal flora at genus level of

mothers of three groups of babies divided by birth weight
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Figure 5 Correlation network between maternal laboratory test indices and intestinal flora species
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