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Abstract

Objective: To explore the causal relationship between 1400 blood metabolites and benign tumors
of middle ear, nasal cavity and paranasal sinus by using Mendelian randomization (MR) method.
Methods: Two-sample bi-directional Mendelian randomization analysis was used in this study, and
the data related to blood metabolites and benign tumors of middle ear, nasal cavity and paranasal
sinus were obtained from Genome-wide Association study (GWAS) database. R software and Two
Sample MR software package were used for analysis. The inverse variance weighting (IVW) method
was used as the main method, and MR-Egger regression, weighted median (WM), simple mode and
weighted mode were used as supplementary methods to analyze the causal relationship between
blood metabolites and benign tumors of middle ear, nasal cavity and paranasal sinus. To further en-
hance the reliability and stability of the results, Cochran Q test, MR-Egger regression test, MR-PRESSO
comprehensive test and MR Egger intercept were used to detect heterogeneity and horizontal pleio-
tropy. Due to the large sample size, the results were corrected by false detection rate (FDR) for more
rigorous results. The reverse MR analysis took benign tumors of middle ear, nasal cavity and para-
nasal sinus as the exposure factor, and the blood metabolites obtained by positive screening were
used as outcome variables for effect analysis and sensitivity analysis. Results: The results showed
that the increase of palmitic acid (16:1n-7) was significantly associated with the risk of benign tu-
mors of middle ear, nasal cavity and paranasal sinus (IVW:0R = 1.971, 95% CI: 1.392~2.789, P <
0.001), while reverse MR showed no significant correlation between benign tumors of middle ear,
nasal cavity and paranasal sinus and palmitic acid (16:1n-7) (IVW:0R = 1.027, 95% CI: 0.980~1.076,
P = 0.269). The results of Cochran Q test, MR-Egger regression test, MR-PRESSO comprehensive test
and MR Egger intercept test showed that there was no heterogeneity and horizontal pleiotropy be-
tween the instrumental variables. At the same time, the analysis of one-way ANOVA confirmed that a
single SNP had no significant effect on the overall results, further enhancing the reliability and sta-
bility of the results. Conclusions: Among 1400 blood metabolites, there is a positive causal rela-
tionship between palmitic acid (16:1n-7) and the incidence of benign tumors of middle ear, nasal
cavity and paranasal sinus, which can provide reference for the pathogenesis, early screening and
treatment of benign tumors of middle ear, nasal cavity and paranasal sinus.
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Figure 1. Forest plot of MR analysis of the effect of metabolite palmitoleic acid (16:1n-7) on benign tumors of the middle ear, nasal
cavity and paranasal sinuses
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Figure 2. Inverse MR Forest plot of the reverse effect of benign tumors in the middle ear, nasal cavity and paranasal sinuses on me-
tabolite palmitoleic acid (16:1n-7)
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Table 1. Sensitivity analysis of the MR Study
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Figure 3. Circle diagram preliminary screening of blood metabolites that meet one of the five research methods for benign tumors of

the middle ear, nasal cavity and paranasal sinuses
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Figure 4. Shows the comprehensive effect forest plot of palmitoleic acid (16:1n-7) associated SNPs on benign tumors of the

middle ear, nasal cavity and paranasal sinuses
4. RAPEEAEHER(16:1n-7)4EK SNPs X E, Bie kS5 RMEMBLRE B AHRE

[ Y )

rs184790100
rs11214239
rs10933724
rs12497825
rs11051139
rs143706129
rs6552232
rs150941261
rs72656089
rs2839473
rs291035
rs114414442

rs2517099 ? *

rs113915691
rs603424
rs148163874
rs4776767
rs577111185
rs7070122
rs75198642
rs74359901
rs6498691
rs73451393
rs7852780
rs144870706
rs180670669

Al
1 1 1 1
0.0 0.3 0.6 0.9
MR leave-one-out sensitivity analysis for
‘Palmitoleate (16:1n7) levels' on 'Benign neoplasm: Middle ear, nasal cavity and accessory sinuses'

Figure 5. Forest map of the analysis results of metabolite palmitoleic acid (16:1n-7) leave-one-out method
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Figure 6. Funnel plot of Mendelian randomization analysis of palmitic acid (16:1n-7)
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Figure 7. Scatter plot of the risk of benign tumors in the middle ear, nasal cavity, and paranasal sinuses for the metabolite
palmitoleic acid (16:1n-7).
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