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[ Abstract] The importance of gut microbes to human health has gradually attracted
attention. With the use of animal models, it has been revealed that maternal microbes during
pregnancy could influence their children's health outcomes through shaping their microbial
composition and regulating the development of their metabolic and immune system. However, the
physiological mechanism of the human body is more complex and is affected by the interaction of
multiple factors. The research results obtained from animal models are often inconsistent with
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human studies. At present, the influence of maternal intestinal microbes during pregnancy on the
microbial colonization in their offspring and on a series of children's health outcomes is still unclear.
Establishing a sub-cohort to detect the microbiome of the women across pregnancy and of their
offspring, and further to integrate with variety of environmental and behavioral exposures can
better provide reliable support for the research on the mechanism of children's health and diseases.
This paper briefly introduces the research objectives, content, progress, strength and limitations of

the sub-cohort study.

[ Key words] Mother and child; Gut microbiome;

Birth cohort

Fund programs: National Key Research and Development Program of China (2018YFC

1004200, 2016YFC1000200)

LA, Bl A e 3 I P BOR B R il it
PN N R B B W e R R
F1% 7 AL A S A BR B i - RUE L AR SR R ok
S, AT LS A R AQE S R Gk A R
L B RE BT R RES 54 E R B, S
Z R YR R R, BEAME RE K B A TH AL YRR K L
BY, 25T RERE A BRI A S AR . il
Tl ade T LAAE Sy — T i 2 A B I, SR T 2
FH K L AL 2 R B L, S s LR S e T BE™
WETE I LS Bl e M S5 A OB L SR R A9k
-5 I IE R KA DA G

A LI TE A W S B R A R, A= i
B BB A W08 5 2 BIRER 2 N R 007
NSV SRR/ R R S N A R
B VAT A TS R W A L TE A WA L f
FEFA T PR EEAE M. Flan703~6 Al
i AT AT I | FLBK R 2 A R g n 3 %
Y B AR . LR g 8 A R
T ARDURT B T B A AR LA B2 AR S AR T 3
f 2% I AT BE -5 PIAE A R0 A OG0 T/ RURE
RIS , 2 B T8 A W) R AR RE RS XS 11U IR
SERGPERE TERE T . BN, Gomez 55 A
FERBL, 42 WA AE KR A i S AU 2R )R
14 d iz b Bz 18147 S 2 M R (2 35 0 o 1 3
PIRE T AT — R 4B s 1 REACZE 0 1
AW AR A R AL . SR, ST
R B T B N B9 S B 2 S A DA R B R 22
5, IR AL JC TR AL A AR T %) 52 2% B R I 9
L] PRI, 2T Sh WL A B 5 B RAT X LA
SMERIAE

NBETR RGeS R 20, 220 B
R BUA R AT 000 07 AR AU SR A R
syarsgn AU E A, F AR AT A S
HOF PR B B R R P s Bk = o AR

2 MCHE B B K AR BA 1 (China National Birth
Cohort, CNBC) T I & 1 14U 1 UAE Dy iF 52 Y
TS o 5RO, BB AR E R (assisted
reproductive technology , ART) 1] B8 5% W -1 7 i 3
AW 5 E AR AR YR AR T AR JLAE LE , ART
Az UG FP SUURTF T T DA DO 3 8 25 0s b, O HLAU
FFRR T VAN = o 32 5 S 4y LB 30 A i ol 2 (0 2%
TR OCFR , 3R ART A] AB3E 3 7E 1 757 A=
LI TE TR O LB AR KR & R, B
S WAL BT T AR A I BN I S BB E )
FEAS , A A 2R SR A AR K R B R i
AW EAT R GEIE ST, TCE A IETEAL T FEA TR 1)

R, A BREUZH AR FE CNBC 25 T REZAUAE )
WA o 32 BA S SR AR R AL i, B RIS AR
ANZEI PR AT N B BE 55 2WUE B, b R AR 22
2wl st AW DL R LB A K R R
FEA RIS BRI L R T 20 s TR
P 2R, JF 5 AER GG R 8R AT SR R
G PR — L5 . O AN Y SR 5T B bR
T R G A ART 2210 R AR A SR SR IR A2 10 K 1
FB i TE A UG L, R ART A RE 28 13 B R R
T iR o A ) BE B T A W7 R 2 5 B T CNBC
RGER AR A 0 0 0 DA K TR R
{5 B IR R A7 IR AR IR B, 255 PFO L
A= W AE B ] A5 3 AR DGR I i A R, K
Xf AR N 22 5 B 520, LI AT ST B it mT
SESCHE . EBAHIBFSE T 2018 4F 11 H I 8l , iRl 48
AJFERETT 500 1> ART ZE 2 F1 500 1 A AR G IR 5K 2
FHAA

— S IE P BAS BBIFSE N 2

L AFFEXS RN - AR 5 104 PR g A
Sz BE B 2 B3, 3 Rl 45 A 500 4~ ART K 2 Al
500 FHARIEIRFBE . A IR IEIRFIEN A A : D
CNBC I\ RH T2 4R 55 1Y P8 42 7301 (UE 1k 8~14 J&])



FRAEA TR A 2021 4E4 HES 42 555 4 W Chin J Epidemiol, April 2021, Vol. 42, No. 4 - 599 -

FHE ; QWA ARTIRYT S o ART KEEQ A %1
OCNBC MAEFEH LA FFAEZ LT T ART IR
7 s QARTIAYT 5 AT IR | FEAb 76 42 R0 [ B (4T
Uk 8~14J8) o Fi4h, i ZBE i AL - DR 2
S BAB A 5 931 R0 7E 1 Tl A 4l AR A e s g
ST BE B 3 U6k s QR 3 T P 4 (S 7 RS T S i
AR B 5 N T P 6 (a7 5 N Tl a3 148 5
WEH: TOME PR o I s o A0 H 35 e st =
B SAAS BEZE A H L, BFFE X S 2 2 28 0 15 T
P

2. B WIAFIBE T A £ R 22 X
(ART 5 {SREEYR) . BRAb, 220 S 2P 0 2 Fhar s
i AT R BRI (RO S W R R R R
PEATEE A RGE . A ARk F R ), AT U
ol LI Bl U ) 7 OGS 0 e A TR A . A )
B M AN IR 014 (5 407 ) LA 2 B 1 0]
B (L r 2 o W) o PRI (R B R B
— BN 2R A 23K ER g EFE
R H A 45, IR EE AT R R
FEALFRZE AW AT A2 Bl AR R O EEA
PRI LA o BRI JH A R AR 1A B, TR ATTE
% Bt RGBT 220145 B B R A5 8, AL 55012
WHE YT 5 B B AR AG 2 Fn S 0 2= 4 B o %t T
DA N T8 NS B 3R 5 v AR OB A T 1
2RI R AT 10 A I RSB o

3. 455 W BN BN 5 Y T2 B 48 JRy b RS i
AR AL, LRI A A R B R 2
BARSWAEAE A W AF I A IR B4 Jmy , HErE M B
LS BER s Gl b i s G 1273 A PO e e AW
KEFHE ., 4042 dF6 H 4B %
BT 2 SRR Y Ak X B e R4 7 A G
PRRE A I B . L4 L1 2 I U 38 24 [l 2 s )L A
BEUEAT 7 I P I AR 5 A R AT 4 1 A A A 28
FRA . PR & F I F g RE

MATEREE  RAEFEE, RAENAE
FEE, SMEIM AMEI et i

Sk EIA R . B4 L 128 11Tl SR O F 2 4)
ILE RS = ). WS AR WL 1.

4. IR A B SR AR S AL HE . B T U I RE A Y
R TR A DL R e F AR KR
BRI AT A RN A2 0 P A 2 H, 7EBA
FILHRN GRS T, HEE T ICEFE RN | [ I 4
PRIBTS Y , Bl S 26 AT B KRR 2558 15 BUR %
FEMEFEA, T80 CUKFA AT s TG MR ALE S
)5 24 h RS, P RHP A RANE SRR
FEAR B ICHIAE , BT -80 CHAT; TV 1 2 it 2%
EFEAR T2 105 24 H R REETTIL S 2 2 H
RAETTEIL, FEACR B G T80 CHRAF. FEHEHL
A2 %) DNA 42 BCR F QTAamp 1R 3 26 {8 DNA 452 BGR
# & (QIAGEN 24 A, % [ ) (QIAamp Fast DNA
Stool Mini Kit, QIAGEN, Germany) . F{HAEA4>%B
W AE SE I K o 16S rRNA T 3 43 B A6 I 2
HCE IR . BEAN , BAFI AR A L A R A G
RSN R MAEAS TE AU W R AR I T
MAFEAS 1 2 BERAEFGIRIMAEA . RS i RAE I
LI 1.

= BAAER B

BUE 2021 4F 1 IR, flCAE 9 W BA A 2 58 1
500 X ART R JEF H AR T IR K BEI N A . AT
BAFI 0T H 6 T 2022 4F 8 A 52 WA AR Bl
RFEARAE

X CSCEE SRR TR A T o0 M R, A9 2
TPE4ERS 8 30.8 %, ART 4 22 10 24 Wit AR i i3 T
SRUTURA (ART 41 31.7 %, HARUTIRA129.8 ) ;2
HI BMI W2 22 55 oG 22 2 X ART A2 L WK AT
YR T H AR IR 5 WO 20 2 {0 20 i W AR B A TS
MESTEIFE L, WEL,

B 2021 4 1 IR, A2 1 2R o s B Bt
12 A5 51K 4 T 500,343,307 #1615 ART %
JE ZEAH FRAS F1 500,327,281 F1 56 15 [ 4K 4T 1 52 JiE

FRETAR
ESUNE RN ]

(EnED(EnR

R || HER AR
424 ][64\)51]1[[ 14F 1

([ e
|

JIGE YRt

i ) ERMSE )

J

Y
RIERBFER. IRRER
1 BB KA bR A i R 2



< 600 - FPAERA TR A AR R 2021 4E 4 H 5 42 4255 4 3] Chin J Epidemiol, April 2021, Vol. 42, No. 4

R1 CHARERELEL

Gy 4t B B R E (n=500) HARIEIR K BE (n=500) P

ZERIL TR (4 xes) 31.7+3.4 29.8+3.7 <0.001
2P 475 BMI(kg/m?, %) 0.044

<185 38(7.6) 55(11.0)

18.5~ 270(54.0) 351(70.2)

24.0~ 86(17.2) 69(13.8)

>28.0 22(4.4) 25(5.0)
SCARRREE (KRB KL E, %) 383(76.6) 441(88.2) <0.001
R IR 2 9 (%) 209(41.6) 258(51.6) 0.002
ZETI A (%) 7(1.4) 3(0.6) 0.340
ZERTR (%) 11(2.2) 5(1.0) 0.208

FAERRA o ARAREENT LI 2,

= HCEYE S B D PR A )

REAEBFFEIA N, 3 ART 52 22 11 F AR AR &
LA R GEPM AR B BB A ) AT S 1
S A A AR AR ARE g o R, B AR AR
Gt 22 9 MW 1t S IR AE S, — T il Gk X 73 PR G
F, 05— 07 MGE AT R A MIBLHIRTT . B2
A= Wy 37 BN B HAT i B BA B A 5 7 R 2R A W
PEF, I HR ] 22 I8 G Bl 15 AR N 8] Bl 5 915831
I ML I 18] A b, i REAS IR B 22 S8 O i PR A
BAZWE S RS R & R . BASIXT ART
I E IR GEIR AR P AT B AR e L B DT TR AR
BORPIZE TR ] L. USRS BA IR AR 44k
BOE, 7E 2 RBER ) 7 R AR WIREA T RIIT
J Z2 1 8] 3 Sl A U L AT, O ELRE RS S5 B 1 R
B N R AT HAl, FASNE AR

AR BB, G oPh 22 [ 52 AR A R B 2 AL 2
BAF |l A 9 G AR L EE A 3 42 R A= BA S
ST R ARGE XTI TR R B E I RE A AT AR
Gk R AR MIARSCHETE o ST BEEBUE D B/ NI
FEBASN BT 5T CAT i8> H R 2 52 B REAS B R
i, mOR R AR 2 I R B AR A, JCE M iE L
AW £ TR AR B B e AR Y TR AL
AR BAS f14 3 e MUSE DR A B T 1 W R 2R 0 £ B
AL AU AR i P Y Sh 252 1, 7R T RR &%
PRI K R TR AE AL

SR, A= 10 BA B 7 BA S s e ad e o, 32 PR
TEEBE O, TSR A — e AR R R (05
e, AN IR 5 8 X 1A 0 M 3 A 0 R TR 4
R, T AFILE T4 42 d 6 J I BE V5 R I FL 1 Bl
(77 2, A BEATAE IR AR S . (HASI TR DR
R B oA, 167 Ze it nl 520> % )8, ¥

0 B A= S (1)

1

ZH

(CRikMMBE: 138 SEMZEMRFE: 343; KUSURE A REE: 19 )

!

S

(RIEULMNEE: 182: SEMZEIERAE: 307, JeihsoRmiaRre: 11 )

1

FR1%

( RIKUMNEE: 428: SEAREMEREE: 615 KUIURRAREE: 11 )

ARSI 2 (1)

|

23]

(CRISHBEE: 156: SEMGSMERE: 327: RiTHARARPE: 17 )

1

iy

(KLU 207; SEHGEMRFE: 281 KFBNERARRE: 12 )

]

FR1%

( RIkULBIEE : 433; SEAGEMRFE: 56; KUIURELARFE: 11 )

B2 BB AR A SR A A B



PRI AR 2021 4E4 A5 42 455 4 ] Chin J Epidemiol, April 2021, Vol. 42, No. 4 - 601

il 71 145 5 i R R 152 o A AR W 0 BA A A
R, T SR AN P REAS R A L
FELRBHMO NS Wy 1Rt o B TR R AR
SRAE T [R]FRE A A 0 2R B8R 0, 75 2 HARAK
JEE RN e 77 BH Byt BE LA, (45 W2 A S AR 2557
B —E BRI . HIZOW BASIR RS ai b o i i, 2
Bf ) 6 11 SRR MRS B IR (5 B A A WbnAs, IF
o SO B DR AN 1 S8 R M R M | A5 0 1 o
A AHOAE B BRI T W 5E e 22

A= M NS BF 5 B 7 4 T LE A ART BEZE I
H SR AT ORBEEE A I B A AR I, T R GE R B2
() e A 20 A3 R DG A T s i PR 28, B HEX AR
KRS TR 22 B I SE I, A4 BRI 1 AL
R R . S TR BASN I B AR T,
r Lot — L s H I AR R A BE B TAEA
RZ BTG, 7850 F I B LRI ot O3t
[Fi) I it R ] 8 A7 AE 1 [R)
FIREMRIE A IR 7 R A7 AR R 25w

& % x #

[1] Stiemsma L, Reynolds L, Turvey S, et al. The hygiene
hypothesis: Current perspectives and future therapies][]].
Immuno Targets and Therapy, 2015, 4 (1):143-157. DOI:
10.2147/ITT.S61528.

[2] Tamburini S, Shen N, Wu HC, et al. The microbiome in
early life: implications for health outcomes [J]. Nat Med,
2016, 22(7):713-722.D01:10.1038/nm.4142.

[3] Lewis ZT, Totten SM, Smilowitz ]T, et al. Maternal
fucosyltransferase 2 status affects the gut bifidobacterial
communities of breastfed infants [J]. Microbiome, 2015, 3:
13.D0I1:10.1186/s40168-015-0071-z.

[4] Zhou D, Mao XH, Liu QS, et al. Altered gut microbial
profile is associated with abnormal metabolism activity of
Autism Spectrum Disorder [J]. Gut Microbes, 2020, 11(5):
1246-1267.D0I1:10.1080/19490976.2020.1747329.

[5] Mueller NT, Bakacs E, Combellick ], et al. The infant
microbiome development: mom matters [J]. Trends Mol
Med, 2015, 21(2):109-117. DOI:10.1016/j.molmed.2014.

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

12.002.

Savage JH, Lee-Sarwar KA, Sordillo ], et al. A prospective
microbiome-wide association study of food sensitization
and food allergy in early childhood[]]. Allergy, 2018,
73(1):145-152.DOI:10.1111/all.13232.

Gomez de Agiiero M, Ganal-Vonarburg SC, Fuhrer T, et al.
The maternal microbiota drives early postnatal innate
immune development([]]. Science, 2016, 351(6279):1296-
1302.D0I1:10.1126/science.aad2571.

Hsiao EY, McBride SW, Hsien S, et al. Microbiota modulate
behavioral and physiological abnormalities associated
with neurodevelopmental disorders[J]. Cell, 2013, 155(7):
1451-1463.D01:10.1016/j.cell.2013.11.024.

Stiemsma LT, Michels KB. The Role of the Microbiome in
the Developmental Origins of Health and Diseasel]].
Pediatrics, 2018, 141(4):e20172437. DOI: 10.1542 /peds.
2017-2437.

Lu Q Lin Y, Chen T, et al. Alternations of gut microbiota
composition in neonates conceived by assisted
reproductive technology and its relation to infant growth
[J]. Gut Microbes, 2020, 12(1): 1794466. DOI: 10.1080/
19490976.2020.1794466.

Olsen ], Melbye M, Olsen SF, et al. The Danish National
Birth Cohort-its background, structure and aim[J] Scand ]
Public Health, 2001, 29(4): 300-307. DOI: 10.1177/
14034948010290040201.

Magnus P, Birke C, Vejrup K, et al. Cohort Profile Update:
The Norwegian Mother and Child Cohort Study (MoBa)[]].
Int ] Epidemiol, 2016, 45(2): 382-388. DOI: 10.1093/ije/
dyw029.

Zhang ], Tian Y, Wang W, et al. Cohort profile:the Shanghai
Birth Cohort[J]. Int ] Epidemiol, 2019, 48(1):21-21. DOI:
10.1093/ije/dyy277.

Tao FB, Hao JH, Huang K, et al. Cohort Profile: the
China-Anhui Birth Cohort Study[]]. Int ] EpidemioL, 2013,
42(3):709-721.D01:10.1093 /ije/dys085.

Schei K, Avershina E, @ien T, et al. Early gut mycobiota
and mother-offspring transfer[]]. Microbiome, 2017, 5(1):
107.D0I1:10.1186/s40168-017-0319-x.

Azad MB, Konya T, Persaud RR, et al. Impact of maternal
method of birth and
breastfeeding on gut microbiota during the first year of
life: a prospective cohort study[J]. BJOG, 2016, 123(6):
983-993.D01:10.1111/1471-0528.13601.

intrapartum  antibiotics,



