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Research progress of gut microbiota and pregnancy-related diseases
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[Abstract] The gut flora is an ecosystem which is composed of various microorganisms in the intestine and has a symbiotic
relationship with the human body. These microorganisms participate in various functions such as metabolism , immunity and nutrition in
the human intestine, and are closely related to the health of the human body. They are also inextricably linked to the occurrence and
development of diseases. The composition of the gut flora of pregnant women has undergone significant changes, and the dysbiosis of
the gut flora is also considered important in the occurrence and development of pregnancy-related diseases. Probiotics can improve the
intestinal microenvironment and can be used to prevent or treat these pregnancy-related diseases. This article reviews the changes in
the gut flora of women with pregnancy - related diseases such as gestational diabetes mellitus, preeclampsia, premature delivery,
intrahepatic cholestasis of pregnancy and the effectiveness of probiotics for clinical prevention and treatment. This review is also
expected to provide a basis for further research on the mechanism of gut flora affecting the health of pregnant women and higher-quality
research on probiotics.
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1 EIREER LB E R

ZITFER R 2ot RME A 5 T
FERAEFAHIC MR , HpE AR & A 1 3%
AR, Koren 5555 15 16S rRNA 5 RN 6 J772% , X6
SEIRI L Ve B TR R AR AT TR AR R,
R EN 206 15, 2 10 B R B- 2 AR R TR 14
TGN, o« FEVEREAR, HRRF 2R & tE T A
A, 7= T TR ) 2 R TR AN P T AR 2 A —
JE R TR T VRIS T R 1 TARS RS I, A 9835 18
TCB/INER, X HAEA T 1 2 0 RS A, A AT
V5P AAE P ZR AR R A A e RS

2 HIREXEFRSZ2AMERFRNEEXR

2.1 =k H9 ¥E JK J% (gestational diabetes mellitus,
GDM)

Wang %5 57 & B0 S EHEZ2 1A L, GDM 224
1) 1 TE W A 25 R G A A W S 2L 3l 3 3 a3 4
M, 1E 43 25 #5: 4E ¥ /i (operational taxonomic unit,
OTU)/KF- E#fE T 18 4 I 45 GDM 2 1 5 it B
Z i I 22 5 OTU £ GDM 20 & 219 OTU T2 R
TRIRERL, MK OTU 225010 £ AT A FHFI
T8 BREARE , ELIX S 18 BRI U 5 AR IR
PR BREAC R A T AR % i A A
IRHR , P B RS2 2 T U /KT IR i) 7] BE S
TE AR S SRR AR AR SE I o Liu 550 1
KO, T T T R E R VR -5 i o Al 2 e e A7 AR OB
TR RY], GDM 22 1 1 T8 A Y 25 L 2 2R
TERINT T 8 S BERK AR , FLiX 28 GDM 2210 H S iiE
RS AT RE 23l AL R R T —U 0 Ma %57 &
B, EAR GDM (12 Wi [R]7E 27 v 0 (H g 38 T R 1Y)
ZERIEPARWIA T, FERIH GDM 22 AT A
FIBIR AR R & P BIRE RS 2,
S R TR (short- chain fatty acids, SCFA ) 1Y
FIH %, S8 FReE A E™ . il Ferrocino
S0 GDM 22 1 S i v 390 R G 300 g 3 TR ) 4R
HEAT TSI, R BT TR B R
SO JEERE TR [T 3G 0, RO B TR B )0 s T
KA b S A G AU T AT AR TR L T
AR AT BT RRAT T R T KA AT T
R R G N, Chen 5575 1 DNA (/451 44
RIEYFIKF-_L X CDM A2 A i 18 W R i AR fb A 7
3T R T 3T BEEET GDM EBE YR, A
1 8 FhHRIRAT 187 3 b L BRAT 11 S h o3 A FOAF 18 55,

[ A B T 104405 4 THE GDM 2 iy ¥, 73 )&
TP SUBA T 5 7 IR A5, 2D B E 22
FERIHE RS GDM ZH R, K —Le)fh 5
GDM [ 1Y S I U 52 (AR G, anBal - B R A7 4 41
BT IR vE QTR T PR U AL BBk A S
GDM Z# 42 I MR L2 5 A G o Crusell 551X GDM
B B R RSS2 RO RO S R
T8GR HEAT LEXE, BT A A E A AL
GDM 5 a8 MU T2 AL R P 5t o /L, il 2k
PR ) R B i , XA AR A ] B 1 5 R AR A A
K7 (tumor necrosis factor, TNF) - Fl1 [ 4 i/ &=
(interleukin, IL)-6 [FIAR KRN, VL 2T
FEERIRY], CDM A FTE A B B RF R, T
U6 UE BRI AR SR 8 R GDM B8 A 2B 2 [R5 A7 A PR 56
£, Liu %0 520K GDM 22 10 Rl B 22 40 19 242 v 1)
[ R R TR/ N BUAN 52 T GDM B ER
FELFR) /N UM P i 85 22K 1 S5 0] B4 JE 25 5, {EL ALK
KB o 4 E HAA I ST X I R AS (] i) 1
GDM 2 11 fi7 38 R R 2 1l T ¢ B ) 2 S DA S TR A 7%
A R n] 30, TRTARE S T A 1 SIS T B b
Fhin, BRER R AT BB SE GDM A AE AL
2.2 F IR 4 (pre-eclampsia, PE)

Chen %5 12 %) 67 f4i] PE 22 11 )2 85 f4il gkt Ffe
A T8 T R 2 AT U, R B 25 5% . PE
A ZFEIE BB PR, R /MR T3 7R G
827D N v o s e AR S TR EY ) N T
J& R B b, ELX SE R RS OE S PE Y
I PR R BUAH O, JCH 2 T3 2% IRBR B AR AT 1T, 5k
ZHRUPE 1A Im PRIE AR S 5 ARG, A4 —LE i
edatn KM ACE , LA s Bk R
5. Wang 250K PE 2210 5 R 22 10 2 vh BRI 221
S B R AT T L, R B PE 22
TR B 27 41 i 0 TR AR A RO B i 25 5, TR 22
M) 2 A T B K AR AL, PE 2240 i 1 P TR RE I 4
I W AT X B2 DA R 1) AN AR I T 1T U B
Z T RHIRA . A W58 LX) PE 22 4 R e 2 10 2
W3 K 7 I 4 g T TR R 2H IR A T XS, 7w 7K F 1
K8 FAT W 25 S R R , L PE 2210 R P £R
SN A CLAE A 55 TQ I R BRI AR W
P, ECE D AL FE ST TR ORI e
RS FGE ST BT, K S TR Y 02 558 A L Apgar PF
g3 AL AR E R BRI TL-6 7K g MK T3
HHOC, I FLUESE T 22 M3 R B R 77 )5 6 A A
IFFBEAFAE . Chen 45 N4 PE S5 25 FI{E R 22 1
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RN TE AP T IR AR R INAR I, B2 T
PE 18 B AR /UL T & BAES2 225 T
R, BRI LIAMESZ PE BRI/ BUL AR R
BRI T AN FR R ) LE s IR RAE
G —FRIVEERCE , thn] W, i 1 TR AR R
PE KA e e i AL 2 — , H R ELE G
FHAE SR H AN EEEAT TEUT X RERY AR
KRG W] BN PE T FNAY T HHELHE
2.3 ARG TR AL RR

BEAE VR Z2WFFEIE S 8 T AR AR DR B e
FRIE A B R AR & I AR IR D g
PR S S IR S0 i i DL ) FROER IR AR OGP . Wang
S PR 2 e A HUIR IR ) R 1Y 2 1 5 R
HR I REIE 27 1A B i PR A AT T XL,
FFIR IR D BE D8R 22 43 il B A b 2 QA | Sl
IR H BYHE 8 R M R R F
B T e 10 AR BRI BE T 5 A AR s S AT 57
ICTR R F RS . 5380, H B Sy vk HUIR IR 90
(autoimmune thyroid disease , AITD ) J2& 4T 4 3] FH i
F B R 2 T IR B A LA (thy-
roid peroxidase antibody, TPOAb) J&12 Wi AITD ) %
R RAMEF R F A bRz — ", E A — T 5T
X EE T4 R B 0 R OBk I TPOAD S8 19 42 401 5 1
UBCAE TPOAD TE 5 1 I 2H 27 3 114 M 3 T R 20 i 2
5, KB TPOAD FHYELH 2B A HER ZREMER T
TPOAb FIPE4H , TPOAD FH:ZH 2 4l B B
FF TR T8 AR = 5 B S 14, T B R R L AT
TR A5 (R AR = B 5 B M2 ) i R A1, i 22 301
T PR A T RES R AITD Y FH ] UL, B4
FE A 72 Al 52 R AR R G 0 HOR IR D R IB0R & A &
JERMHZRZ —.
24 BAMEFFE LT

WEEWAH S A PR B AR M 20 2 4
FE, B3] TN AT B A S 5 R ARG
AT W R T A A S At A
WP ICA RO R TT Y IR, B8 0 B 58 #0R 0T 5%
5 1n AR R A A WA e B R B 1 I A
Horp 3B R R FZE A —3 5 o Shiozaki 4¢3
1o A v R il P4 A B K B Z2 4P (terminal restriction
fragment length polymorphism, T-RFLP) SRR EE A
RNMER PR R H P2 i e YR i
PR LA B RENT AR ZF AT BRIV PR 1
FFEEAE Wa AT E /K B RA, MFLRRAT B K
R BN IUETORE 21 4 ISR R

AREIZIO SRR AR IE RAEEAT 1 A, 2R
NP IE RS H A IO 22 5 (R il 2
JEBERTHEE BT, AT T AT BT
NI, Sk B R IR R S HR 2R R R,
TR 2R I BAT $R B W) 0w AR RO R TR R ™ o AR
T GDM M1 PE 45, BEAE RS 5™ Z Tl TS A
XD IR, AR 25 22 B Uk S Z# ) g 18 T A
AR A IR AR R A AT
2.5 JEIRAAAT A 2 it A AR JE (intrahepatic cholesta-
sis of pregnancy,ICP)

ICP 2 LR URIYIH DL A ST B =, FE A A= AL
EAHMARTE U, WIERFES S Z D HETRIC
A AR, DRI T i R T AR RV TR AR A
T I ICP AR R R A R Z — . LisE il
FEHE TCP 2 JE R RRE 22 0 1) 22 WG 00 g 1 R R 4Ll R
B, ICP 2 A iyl PP AR FRAT B B AT AR R AT B s | B
PR ST R B BB A R R T
FEZEAA [ A 55— TR ST 0 A B, 7 TCP 2
R BT AN ST B R G AT R 2 A
JELBENR TR , 0 AE ICP 2240 rb o J32 1 35 48 o 1) T A
DR AT TR R R E T S 05 I PR A AR OGP
1M Zhan 55 JE—LWF5E TR A H ICP YA, &
B T8 R R AT R B L A i A
Turicibacter - J& W] .34 fin , H X 26 ™ 5§ ICP /Y 4215
AR PR AN LRI TR 1) A 0 SR TR TR A 98 38 5
AR U DR N 7N R P SRS SR YA

A A R B DIAR G, 76 1CP Y & 2R K e id 7

HhEL E AR AT (ELRE B B LCP A K A AL ik
AR ERARIBIT
26 FJEHRAL

AR 20 T 220K, 5 I M 2229 58000 e - KR IR AR 2
B i IE R T 2 E MR RS R RS
22 Pl A8 5 T K IR D1 RE , 3 — M A& AR O i
Bh” o Aizawa 55 0SE IS B, IARAE S E AR XS
ft A, F il LR AT B SUBAT T 5 2 W
PR T A 1 ISR A B T e AR
TR BRI I 4 J8] 8 JEIAN 12 Al I 2 FERE AR, 727
J5i 4 J8 IR IR F B I ) , AH HUAERR ™, 7
VAR SRR i P A o2 TR BRI R4
i, He o AR T B 2 8 B 2 s 12 D RS T
A RS IRZEL i S TR T ) B A i 8 & 12 )
VARAEDR B 28 5 Ak i 5 e = IR e A I e 22 5, ol
S RS PR T T T RE AR AR 15 4 Y ) B 9 2k
B
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3 BmARAEREXEFROFRER

Y P 18 B RE R LS A ORI AE S 1 R R
RIRHRA A B8 K, 4 A T T BB AR 7 i 2
PRI B B AR R 3, G T 5 A TR TR AR YT
U B AH DG B 1A AL, B AN R T R R
9% o X F GDM, Taylor &35 15 X 2270 Il AR X RE A
FEMEERIAT AT UESE T R I 55 AR A Ak T
GDM 22 i 1y i 55 R AL, AE 0] 23 I oA sl K 245 B s
A NV BRI A s ), R G e L 2
I, M B R A SR e T s e Tk — 20
JEEAF5E . Dolatkhah %5 ffF 53 UFE LA 72 & 25 WG IR
FLFFE LA-5  SUS FF ) MBB-12 W VS BR 1 -31 A1
PR YA (G A7 B 2T B LBY-27 A9 25 2 5 il 77 ]
U3 GDM AZIAH IR Z AT, Zheng 57 iH i —
TS TF 16S rRNA [ sl % BSZIGUESE T 4 78 28
WEFLAT i (Lactobacillus rhamnosus GG, LGG) FMsh¥)
XU T T S0 AT 368 Ao ol 2 7 3 B R AR ) 2 A
oK B st R R 25 IR A K -0 LGG i B F 5K
XS 38 85 22 i 5 5 0 I P R IR R R 005 A 3, A
A B IR R 1CP I T 1 i sl B 7 i i
JE Y — TR RE TR BB 98 R R, 22 R A 25 A
REAR 17 JRURS: , 2B I 3EAEG 1 PE XUSS: , S A £ 2E
PR B R — T35 2 7 465 SRy () N L T A SR
X HUR BRI BE , © A W98 3R W 45 A B 7E HUR B
WIRIT A —E SO, AR R BRGT  T BT
R 02 15 0] FH T 4 i A0 FE R D BB el AR A AT T
E— 20U [RIAE , i AR T T JE AR B R AL
HAAFF) T —E IS, Slykerman 255 53 i — I
HLG BRI 5 4 AT U I3 #b 78 LGG HNOO1 ] LAA 2%
REAR ™ IS IR I &A%

4 R 2

WAIB RS 5 RIS SBER Y e A e
10 5 A 85 AR RIS AR S ) A Lk R A
A T H AR, BR L UM AR IRAR B LA S,
AR SRR SO 2 75 -5 R B
PRI ICETE , A 7 2 2Ok R
B i 2B B T AEURAR S I B 6 A7 AR BRI
T3 AR RIS A Je 2 AT A AL, AN
(RIS L AR S AT BB R o L B LA
BeAWIRhE L, I E AR S 45 A AR IR R AY) 2 B
LA IRK —BUSEOE . RRBITETHE TIRAT
1 AT 1AL R 2R T T T R ) 2 G f i ) LR,

VLI g S, JR X 4 2B 1 114 5 o iR AR 9, 0 4
BRAH IR A1 BB 1R T 40— ARl B
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