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Abstract: Objective To explore the causal correlation of gut microbiota and their metabolic pathways with short
stature using a two-sample Mendelian randomization (MR) approach. Methods Genome-wide association study (GWAS)
summary data on gut microbiota from the Dutch Microbiome Project (DMP) and FINRISK 2002 (FR02), as well as genetic
data on height from the GIANT Consortium, were utilized. The inverse variance weighted (IVW) method, MR Egger
regression, weighted median ( WME), simple mode, and weighted mode were employed to investigate the causal
relationship between gut microbiota, metabolic pathways, and short stature, with the IVW method serving as the primary
approach. Sensitivity analysis, heterogeneity testing, pleiotropy testing, and outlier detection were conducted to validate the
stability and reliability of the results. Results The IVW results indicated a causal relationship between five gut microbial
taxa. three metabolic pathways, and short stature. Specifically, Bacillales (OR=1.24, 95% CI: 1.11 - 1.38, Py =
0.007), GCA-900066755 (OR=1.06, 95%CI: 1.03 - 1. 09, Prpr<<0.001), "pyruvate fermentation to acetate and lactate
II" (OR=1.04, 95%CI: 1.02 - 1. 06, Ppr<<0.001), and "urate biosynthesis/inosine 5'-phosphate degradation" (OR=
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1.05, 95% CI: 1.02 - 1.08, Prpr = 0.042) were positively associated with height. Conversely, Clostridium E
sporosphaeroides (OR=0.93, 95% CI: 0.89 - 0.97, Pppx =0.023), Escherichia flexneri (OR=0.88, 95% CI: 0. 84 -
0.93, Prpr <<0.001), GCA-900199385 sp900320755 (OR=0.96, 95% CI: 0.94 - 0.98, Prpr < 0.001), and "heme B
biosynthesis from glutamate" (OR=0.97, 95%CI: 0. 96 - 0. 98, Prpr<C0. 001) were negatively associated with height. No

significant pleiotropy or heterogeneity was detected among the instrumental variables (IVs).

Conclusions  There is a

clear causal relationship between gut microbiota, related metabolic pathways. and short stature. The specific biological

mechanisms require further investigation, and the identified targets may provide valuable insights for future research.
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Fig. 2 Circular Manhattan plot for Mendelian randomization analysis with DMP as exposure
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Tab. 1 Effect estimates from five methods for gut microbiota and metabolic pathways causally associated with short stature

B Sk B [3 SNP 5k Bl OR {1 (95%CD P Pror
DMP TN R A T R 2 TR R N 3 VW 0. 040 1. 04 (1.02~1.06) <0.001  <0.001
2wl MR_Egger 0.093 1.10 (1.03~1.17) 0. 225 0.982

WME 0. 040 1. 04 (1.02~1.06) <0.001 0. 041

simple_mode 0. 049 1.05 (1.02~1.08) 0.088 0.691

weighted_mode 0. 048 1.05 (1. 02~1.08) 0.096 0.717

JRR ¥ A W & /LA 3 IVW 0. 045 1. 05 (1. 02~1.08) 0. 002 0.042

5/ R I At MR_Egger 0. 147 1.16 (0.93~1.44) 0.408 0.982

WME 0.038 1.04 (1.01~1.07) 0. 004 0.078

simple_mode 0. 043 1.04 (1.01~1.08) 0.153 0.691

weighted_mode 0.033 1. 03 (1.00~1.07) 0.183 0.717

KABFAMRMWMAE B 3 VW —0.030 0.97 (0.96~0.98) <0.001  <<0.001

YR MR_Egger —0. 044 0.96 (0.91~1.00) 0. 306 0. 982

WME —0.026 0.97 (0.96~0.99) 0. 005 0. 090

simple_mode —0.024 0.98 (0.96~1.00) 0.152 0.691

weighted_mode —0.024 0. 98 (0.96~0.99) 0.129 0.717

FRO2 Bacillales A 3 IVW 0.212 1.24 (1.11~1. 38) <0. 001 0. 007
MR_Egger 0. 069 1.07 (0.58~1.98) 0. 862 0.975

WME 0.231 1.26 (1.09~1.46) 0.002 0. 056

simple_mode 0. 246 1.28 (1.06~1.55) 0.126 0. 853

weighted_mode 0. 249 1.28 (1. 07~1.54) 0.117 0. 859




TR JLE PR A G 2025 4F 8 45 33 B 4E 8 M)

Chin J Child Health Care, Aug. 2025, Vol. 33, No. 8 « 859 -

g%

Rt ok I R SNP ik B1A OR fH(95%CD P { Pror
FRO2 Clostridium E sporospha- 4 IVW —0.077 0.93 (0.89~0.97) <0. 001 0.023
croides MR_Egger —0.013  0.99 (0.87~1.12) 0.858 0. 975

WME —0.074 0.93 (0.88~0.98) 0. 006 0.123

simple_mode —0.108 0.90 (0.83~0.97) 0.071 0. 853

weighted_mode —0. 049 0.95 (0.89~1.01) 0.221 0. 859

Escherichia flexneri 3 IVW —0. 041 0.96 (0.94~0.98) <0. 001 <0. 001

MR _Egger —0.024  0.98 (0.93~1.03) 0. 539 0. 975

WME —0.043 0. 96 (0.94~0.98) <0. 001 0.017

simple_mode —0. 046 0.96 (0.93~0.98) 0.075 0. 853

weighted_mode —0. 045 0.96 (0.93~0.98) 0.076 0. 859

GCA-900066755 3 IVW 0.058 1.06 (1.03~1.09) <0.001  <C0.001

MR_Egger 0. 086 1.09 (1.02~1.17) 0. 246 0.975

WME 0. 057 1.06 (1.02~1.10) 0. 002 0. 056

simple_mode 0. 058 1.06 (1.01~1.1D) 0. 130 0. 853

weighted_mode 0. 064 1.07 (1.02~1.11) 0. 104 0. 859

GCA-900199385 sp900320755 3 IVW —0.123 0. 88 (0.84~0.93) <0.001  <C0.001

MR_Egger —0. 384 0.68 (0.42~1.11) 0.368 0.975

WME —0.136 0.87 (0.81~0.94) <0. 001 0.019

simple_mode —0. 142 0.87 (0.79~0.95) 0.098 0. 853

weighted_mode —0.142 0. 87 (0.79~0.95) 0.095 0. 859

* 2 MR SRR R M KO 2 R T
Tab. 2 Heterogeneity and horizontal pleiotropy

tests for MR results

o RRERR  KTERE
s Qi P MWW P

IR R & 1% 2 TR b FnsLg 11 2.544 0.280 —0.006 0.357
FREREL AW & R/ WU 5'-BE MR KRR 5. 826 0.054 —0.010 0.521
kEHAEBIMIMLTE BAEYAK  1.492  0.474  0.002 0. 630
Bacillales A 2.118 0.347  0.003 0. 721

Clostridium E sporosphaeroides 4.301 0.231 —0.003 0.409
Escherichia flexneri 0.612 0.737 —0.002 0.631
GCA-900066755 2.141 0.343 —0.002 0.543
GCA-900199385 sp900320755 2.156 0. 340 0. 008 0. 485
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