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Gut microbiota, blood metabolites, and pregnancy depression:

a Mendelian randomization study in East Asian populations

DENG Ling, LI Hua—kang, LI Xia, LI Qi—jia, LIN Bing, HAO Liu-ying
Hedalth Management Center, Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu, Sichuan 610075, China
Abstract: Objective To evaluate the causal relationships between gut microbiota, blood metabolites, and pregnancy
depression using Mendelian randomization (MR). Methods Using genome —wide association study data from East Asian
populations, a two—sample MR approach was employed to assess the causal effects of 216 species of gut microbiota and 61
blood metabolites on pregnancy depression. Reverse MR analysis evaluated the impact of pregnancy depression on the
identified gut microbiota species and blood metabolites, thereby excluding reverse causality bias. Results The study identified
causal associations between 11 gut microbiota species and 4 blood metabolites with pregnancy depression. Among these, five
gut microbiota species (Akkermansia muciniphila, Desulfovibrio piger, Providencia rettgeri, Clostridium phytofermentans, and
Ruminococcus obeum) and two blood metabolites (glutamine and ae—aminobutyric acid) were identified as protective factors
against pregnancy depression. Conversely, 6 gut microbiota species (Streptococcus pneumoniae, Blautia hansenii, Bacteroides
xylanisolvens, Eubacterium dolichum, Prevotella wveroralis, and Streptococcus wvestibularis) and two blood metabolites
(aldosterone and phenylalanine) were identified as risk factors. Reverse MR analysis found no evidence of reverse causality.
Conclusion This study identifies 11 gut microbiota species and 4 blood metabolites that may represent promising therapeutic
targets for pregnancy depression in East Asian populations.

Keywords: Gut microbiota; Blood metabolites; Pregnancy depression; Mendelian randomization

PRS2 U W B i DL RS e P 2 — , L RRO %R Kestil Gy e | PRZE N o0 — TRIE N 2% 25 AL JAt &
$alr By 2 12, HYR BRAL] i o 5¢ 4 B R, v REY IRBE N 85 2 R R AL VE R, S ARk, i — i 2
BEEWE : A T AERMIFF(2024-501) 5 DU 48 44 o 5 A5 7R lﬁﬁ%ﬂiﬁﬁjﬂ,ﬂjﬂfﬁﬂﬁ%iﬁﬂﬁT%ﬁ%}rﬂﬁ] - BlAm,

TR F Ol 2R [2024123 B ) A W58 & BGE Ok B0 30 AR BB T Butyricicoccus |
(R A A5 (1004— ) %0 AL, E4EH T BFse i s Rhodococeus Papillibacter 35 TR BEHR , MR
A JE M e BENJE Enterobacter Adlercreutzia 1 Enterococcus 55
EIEIEE MBI, E-mail: 912585937@qq.com WSS, DAV ME , TRy (N




PRAC T B 2F 2026 4E55 53 4255 5] Modern Preventive Medicine, 2026, Vol. 53, NO. 5

< 797 -

RR SRR FLIR AR IR N R ) 78 G R
Bl 8 rh RN, X e 2 BLARR I 1 R | IV
A5 RIS A AE R D 5K o

SR, B ST 32 2R R T SRS M
PUARUX 53 T WA IR 2 LS R R AR, 32 1 ik
IR R R B ) R O R P E . o fE /R BEALAL
(Mendelian randomization, MR) 43 M7 1 & — F B 24 1)
PR OB OB O vk, e R AR Oy T AR &
(instrumental variable, 1V ) , A Bl T 5 IR IR 24 I oy 5 2
PR, CA R T RO S , 1 MR
THERR A ERE MR A 5 B AR (GE X
R NI A3 28 57 I — A A R A AR ) 5507 J ST Y
PRIER OG5 H o R A BIF9E 2 T 3R AR T IR IR X —
R AR PR BE . MR AIRIYIIE I8 21 7 400 ILIA A
LRI U SRR T L T SRR 2 5 T H
A I AR, SR A AR AR TT AR 2 A R Y o
BLi oAb AR R AHEAE 3545 75 5 R 5L
PR S5 T A 0 25 57, S BB w45 A A
B T 52 0 S 25 P R A S JB PR, A A5 B
AR FEEETE AR WA H] T A b HAB R

BT LR S AR AR IR 2R D 21
EQETNIE (genome—wide association studies, GWAS )il
S SR MR 20 A5 1 R SRR T i TR L IR
R 5 PRI AAR R R R OCZR  AFTRRA B
AR LN A A 01 40048 0 77 3 B2 R T A AR T
LiLySe

1 MR
11 BRRiit AT P B TR,

HARGRREILE 1o 55— BT IE T MR, R HIPIREAS

MR J7 3 PEAR 38 B RE B IR 1A) AL g A it 9 (3
B AB)XHE ORI ES A RN o 5 A AT R )
MR, SRHBHEA MR J5 7 PFAS A 4 0 0 AR X 1E 1]
MR U5 9 B B 1 R (2B 3R 2A) RN A i
(LR 2B ) (520, HEBR TS AE 1 B2 1) RS 25 o

L 1: iEFIMR L 2: REIMR

g ST + 8 o4

S A LI 1A L3 1B 02an o

Cor” — — > 'a '@0

& a2 A9k 2B %‘n;n--#. )
EAE] Bk

B 1 W
Figure 1  Study flowchart
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Figure 2 Results of MR analysis of gut microbiota on pregnancy depression
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Figure 3 Results of MR analysis of blood metabolites on pregnancy depression
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Figure 4 Results of reverse MR analysis of pregnancy depression on positive gut microbiota and blood metabolites
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Table 2 Results of horizontal pleiotropy and heterogeneity tests

KLt

Sk

7
MR-PRESSO (P {fi) MR-Egger #IE{f (P{H) IVW & Q { (P ) MR-Egger % Q i (P {H)

Ruminococcus obeum T URIHANAB(JPA v2) 0.358
Eubacterium dolichum I URIHANAB(JPA v2) 0.850
Prevotella veroralis L URIBIIAR(JPA v2) 0.961
Streptococcus vestibularis TEYRIATNAL(JPA v2) 0.665
Akkermansia muciniphila TFRIINAR(JPA NEO) 0.737
Desulfovibrio piger YT RIIMAER(JPA NEO) 0.509
Providencia retigeri JEURBIFIAR(JPA NEO) 0.881
Clostridium phytofermentans ULURBIHMAR(JPA NEO) 0.650
Streptococcus pneumoniae TEORIHNAR(JPA NEO) 0.681
Blautia hansenii LEURIIMAR(JPA NEO) 0.356
Bacteroides xylanisolvens IFYRIANAR(JPA NEO) 0.685
o - BHETH TEURIHMAR(JPA v2) 0.836
AR ULARIIAB(IPA v2) 0.318
HNER TERIIAR(JPA v2) 0.494
7 2 B LEARIIMAR(JPA NEO) 0.518
T [ TEYRIIMAR(JPA NEO) 0.635

0.037 (0.317) 21.378 (0.322) 20.191 (0.316)

0.006 (0.909) 13.139 (0.831) 13.125 (0.784)
-0.021 (0.833) 2.587 (0.958) 2.539 (0.924)
-0.001 (0.992) 17.341 (0.631) 17.341 (0.567)
-0.005 (0.936) 14.035 (0.727) 14.028 (0.665)
-0.019 (0.695) 22.185 (0.449) 22.019 (0.398)
0.003 (0.972) 7.839 (0.854) 7.837 (0.798)
0.188 (0.379) 2.494 (0.646) 1.434 (0.698)
-0.039 (0.606) 7.226 (0.704) 6.940 (0.643)
0.046 (0.410) 20.261 (0.318) 19.447 (0.304)
0.032 (0.785) 5.076 (0.651) 4.995 (0.545)
-0.042 (0.615) 7.291 (0.838) 7.023 (0.797)
-0.019 (0.729) 26.044 (0.299) 25.899 (0.256)
0.045 (0.489) 11.171 (0.673) 10.661 (0.639)
-0.062 (0.327) 16.308 (0.752) 15.298 (0.759)
0.025 (0.663) 11.593 (0.710) 11.395 (0.655)
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