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Abstract

Objective: To explore the causal relationship between 1400 blood metabolites and chronic sinusi-
tis by using Mendelian randomization analysis method. Methods: Two-sample Mendelian rando-
mization analysis was used in this study, and the data related to blood metabolites and chronic sinu-
sitis were obtained from the Genome-wide Association study (GWAS) database. R software and Two
Sample MR software package were used for analysis. The inverse variance weighting method (IVW)
was used as the main analysis method, combined with MR-Egger regression, weighted median me-
thod, simple model method and weighted model method as supplementary analysis of the causal
relationship between blood metabolites and chronic sinusitis, and the reliability and stability of
the results were evaluated by heterogeneity analysis, pleiotropy analysis and sensitivity analysis.
Due to the large sample size, the results were corrected by false detection rate (FDR) for more ri-
gorous results. Results: The analysis results showed that the increase of 1-stearyl-2-linoleic acid-GPI
(18:0/18:2) was negatively correlated with chronic sinusitis (IVW: OR = 0.873, 95% CI: 0.816~0.934,
P < 0.001). The Cochran Q test and MR-Egger regression test showed that there was no horizontal
pleiotropy (P > 0.05). The results of heterogeneity test were all P < 0.001. The analysis of the
one-way ANOVA confirmed that single SNPs had no significant effect on the overall results, further
enhancing the reliability and stability of the results. Conclusions: Among 1400 blood metabolites,
1-stearyl-2-linoleic-GPI (18:0/18:2) was found to be negatively correlated with chronic sinusitis,
which may provide a reference for the pathogenesis, early prevention and treatment of chronic
sinusitis.
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154 £ 55 %% (chronic rhinosinusitis, CRS)ZF8WFE 12 Ji UL #) 25 K & 5508 RS 7 4 S8 RE M
JING R L) B LR MR (1], EEEIRE S TE . T, #5 RIEIE— PR L 2 2 Sk 5 K DA S R

WIIREREATAE, WM. B B REYIERGE AR SR 5 R A IR A SR, D Hod
B MW )R] UCAMRANTR 32 S5 AR K B, B RERAE, BRI R (2]. (AR
ARSI A AR SRR BRI A0 R SV AR B R 5, AU B A s 754
FFR A= VS AR AR A, AR 1 A4 A2 BIDIR A SR B LA (3]0 AR Sk 1 Sy Ak i) A 7
R, WHFARACT AR B A B R 2 GR] L BB 2 AG 7 B B 23R (4], Gong 55(5]8

DOI: 10.12677/acm.2024.1451706 2448 I PR = 2 3t


https://doi.org/10.12677/acm.2024.1451706
http://creativecommons.org/licenses/by/4.0/

Wik 5

TR KINILA 86 K CHRR I “BEaszR” M “ARMA " fEEMeH:, FHamia 17 iE /54 CRS &
AR 2 500 T LR 7S 200 T AE AOm L, M ia T 3 4e 5o SR AR 518 1t & 52
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Figure 1. Forest plot of the effect of metabolite 1-stearoyl-2-oleoyl-GPI (18:0/18:2) on chronic sinusitis by MR Analysis
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B BUSEMEA 5 FEIEAVW. MR-Egger [FJH. IiBChArEk . &7 Sl vk K BB Al st AR 4
SNPs #BEAT [, B 1-ff IR fE-2- 0 M FE-GPI(18:0/18:2) FME It & 35 % B B M fua SR E R, g
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Table 1. Sensitivity analysis of the MR Study
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Figure 2. Circle diagram preliminary screening of blood metabolites that meet one of the five research methods of chronic

rhinosinusitis
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Figure 3. Shows the comprehensive effect of 1-stearoyl-2-oleoyl-GPI (18:0/18:2) SNPs on chronic sinusitis
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Figure 4. Forest map of the results of 1-stearoyl-2-oleoyl-GPI (18:0/18:2) leave-one-out test
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Figure 5. 1-stearoyl-2-oleoyl-GPI (18:0/18:2) Funnel plot for Mendelian randomization analysis
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B 6. i 1-FEASEA-2- T lt-GPI(18:0/18:2)x 1B M B SR NG B =B

DOI: 10.12677/acm.2024.1451706 2453 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451706

Wik 5

4. Whig

P B 52 5% 2 S RN B SE RN S 2 R ML J0RE, 2 SR W, E N 2 MR AR
SRS S SR S BRI B S5, B AT =P & 2 P R 1) S st e mi [ 18], H AT VR 2%
BB Ty B 08 P B S 5% R I B L [N 3R, HLTE A R DR 4H ORI 2 M B (GWAS) R AN 8 AL A8 77
& SNPs 518 552 5 R AEAFAERER[19] [20], (HPIE AR A OC R ARBEHT FIE 2 . IUA 1) MR W58 G R
T b2 S AR S 18 M B R Z MR K R . N T R A S 8 5 52 58 R R W TE R
W, At FTiE F d AR R BEALAG T VE BT 1400 R 518 S R IR, TEH 1 Mgy
3£ 29 4> SNPs 5 A7 25 AR 1-A8 16 T8E-2- TV TBE-GPT (18:0/18:2) 518 1k £ 5% 48 5L 47 1) X SR AH 52 (IVW:OR
=0.837,95% CI: 0.816~0.934, P < 0.001), AMEMEESEREIHE.

1B JIE e -2- T 3ok P B -GPT & — AR I LR 201, L& rh & — M IR e 22 A — Nl BE AL . &
M RIBE IR MY, RAREICIZ . B, FIAR. AT, 2 Rh(21] [22]. EEEY
P EERVER, Rl Egn M 0 25 A AT RE 7 T (23] [24]. & BIATAY) I AT i 0 i i e e, B3R
0 PN T HERRAE A 7K ~F 5 b i S8 05 3 | A T DA 6 T R R FORS A T DR S 5 Wi PR P T BT 7R 20 B
P 5 1 7 e XA B 22 o P i B8 B i SR PRI T [25] [26]. 1-BE ARG -2- SV Mt 3E-GPT 2 515 54% Sl ik,
TE 2 FBs R A0 B A7 35 « A TR R AR T B DG I R E I [27]. AW AR, 1-RE s IE-2- 0
Bt :-GPl 25 (M5 530 % -5 50U 1 M 98 T FLI S R R 2B R [28] [29]. B IR, 1-RE IR TE-2-
T BESE-GPT 5 e 2 A 9G[30], 455 b5t — D IeHIE

ARWFFUAH MR 753, R ARG i 7E G R R, SEANAERR AT 1 DR SHE W . R
4T EOR GWAS BT o0 i, MARE TREARE R S B gihkhe. ok, AL IVW 04T
NEBGHITIE, JEAM R MR-Egger [HIJEMIBUR AL E0ES5E 2 Mo o7k, Rk 145 RrFa ik 57
SEME. HEKIF AV EIRZ AR SRR, &k, XIS BRI AFEREAT /007, B Fi s B Reidt
— A TR, AR TS BRI OC RAEH THRD R, FOBEN A — P, &JE, B
U R GWAS TS K, BRI T 8L R &4/ A e, BB AMEEdE, Be= veanm
SRR, IEAT R HT.
5. &5ip

g5 EPTR, AR TS FAE R BNV SEPEAS T 1400 FRB AR 518 MR TR B R KR, Shik
W T4l RO E 5 52 R K IR 5] K T S04 1 7 B B AR 5 1+ o

&E 3k

(11 HANHE. B FUMER DIRA A S ZAR AR T8 S8 % B E ML FENEFABMRERD). FHEZ
WA B, 2024, 19(1): 63-65, 70.

[2] ke, BfF SN FARBCA RIS 27 5 F I RoRIG 718 1 2 55 46 3 IR RO R g Sl S Th g
AR S NS T]. IR PR B 22 70 5 52 8%, 2024, 9(3): 87-91. https:/doi.org/10.19347/j.cnki.2096-1413.202403022

[3] Xiao, G., He, Q., Liu, L., et al. (2022) Causality of Genetically Determined Metabolites on Anxiety Disorders: A

Two-Sample Mendelian Randomization Study. Journal of Translational Medicine, 20, Article No. 475.
https://doi.org/10.1186/s12967-022-03691-2

[4] Draisma, H.H.M., Pool, R., Kobl, M., et al. (2015) Genome-Wide Association Study Identifies Novel Genetic Variants
Contributing to Variation in Blood Metabolite Levels. Nature Communications, 6, Article No. 7208.
https://doi.org/10.1038/ncomms8208

[5] Gong, X., Fu, Y., Zhou, L., et al. (2024) Decoding Chronic Rhinosinusitis: A Metabolomics-Based Approach. Interna-
tional Forum of Allergy & Rhinology, 14, 828-840. https://doi.org/10.1002/alr.23331

DOI: 10.12677/acm.2024.1451706 2454 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451706
https://doi.org/10.19347/J.Cnki.2096-1413.202403022
https://doi.org/10.1186/s12967-022-03691-2
https://doi.org/10.1038/ncomms8208
https://doi.org/10.1002/alr.23331

Wik 5

[16]

[17]

(18]

[19]

[20]

(21]
[22]
(23]

[24]

[25]

[26]

[27]

(28]

[29]

MRoRsE, Eigl, 20, % SRV BT A S 5 VDA DCRHME MR R C R [T]. T EHLR TR,
2024, 28(27): 4288-4292.

Shin, S.Y., Fauman, E.B., Petersen, A.K., et al. (2014) An Atlas of Genetic Influences on Human Blood Metabolites.
Nature Genetics, 46, 543-550. https://doi.org/10.1038/ng.2982

Chen, Y., Lu, T., Pettersson-Kymmer, U., ef al. (2023) Genomic Atlas of the Plasma Metabolome Prioritizes Metabo-
lites Implicated in Human Diseases. Nature Genetics, 55, 44-53. https://doi.org/10.1038/s41588-022-01270-1

Sakaue, S., Kanai, M., Tanigawa, Y., ef al. (2021) A Cross-Population Atlas of Genetic Associations for 220 Human
Phenotypes. Nature Genetics, 53, 1415-1424. https://doi.org/10.1038/s41588-021-00931-x

Fu, R. and Kim, S.J. (2021) Inferring Causality from Observational Studies: The Role of Instrumental Variable Analy-
sis. Kidney International, 99, 1303-1308. https://doi.org/10.1016/j.kint.2021.03.018

@AM, WRER, WK, 5. PIREA S /R B 2 IR 5 LA A AE R R SR R (0], o [E 4 TAREHE T,
2024, 28(23): 3699-3703.

Niu, P.P., Song, B., Wang, X. and Xu, Y.M. (2020) Serum Uric Acid Level and Multiple Sclerosis: A Mendelian Ran-
domization Study. Frontiers in Genetics, 11, Article 254. https://doi.org/10.3389/fgene.2020.00254

Luo, P., Yuan, Q., Wan, X., et al. (2023) A Two-Sample Mendelian Randomization Study of Circulating Lipids and
Deep Venous Thrombosis. Scientific Reports, 13, Article No. 7432. https://doi.org/10.1038/s41598-023-34726-3

Papadimitriou, N., Dimou, N., Tsilidis, K.K., et al. (2020) Physical Activity and Risks of Breast and Colorectal Cancer:
A Mendelian Randomisation Analysis. Nature Communications, 11, Article No. 597.
https://doi.org/10.1038/s41467-020-14389-8

Su, D., Ai, Y., Zhu, G., Yang, Y. and Ma, P. (2023) Genetically Predicted Circulating Levels of Cytokines and the
Risk of Osteoarthritis: A Mendelian Randomization Study. Frontiers in Genetics, 14, Article 1131198.
https://doi.org/10.3389/fgene.2023.1131198

IR, 200k, I, & FURIRDIREROR 55 Dhae oL R R 5¢ R IR A /R BEN LG T[], AR 2,
2024, 7(1): 72-77.

Skrivankova, V.W., Richmond, R.C., Woolf, B.A.R., ef al. (2021) Strengthening the Reporting of Observational Stu-
dies in Epidemiology Using Mendelian Randomisation (STROBE-MR): Explanation and Elaboration. BMJ, 375,
n2233. https://doi.org/10.1136/bmj.n2233

MiesE, ZBOE, KREF, & 1SS AORAR N B 58 RS B AN A LSRRG AR IS = 1gE ML), S El
VUl 25 & H SR R &, 2024, 32(1): 4-8.

Lal, D., Brar, T., Ramkumar, S.P., Li, J., Kato, A. and Zhang, L. (2023) Genetics and Epigenetics of Chronic Rhinosi-
nusitis. Journal of Allergy and Clinical Immunology, 151, 848-868. https://doi.org/10.1016/.jaci.2023.01.004

Mitts, K.B. and Chang, E.H. (2020) Genetics of Chronic Rhinosinusitis. Journal of Allergy and Clinical Immunology,
145, 777-779. https://doi.org/10.1016/].jaci.2020.01.029

PR, R, TR L-A-HIMBE IR BB BT  HERE[)]. RiRER 24, 2015, 36(15): 68-72, 75.

FAEAE, UL H WA R s 25 Ukt PR 5 A R B[], P E B SR, 2018, 15(22): 54-58.
TR, SKJERE, XU I EE T BN LR (PD R AR & B S L S B AR B2 Dh R (], AR AR HERE, 2002,
22(2): 40-43. https://doi.org/10.13523/1.cb.20020208

Chi, Z. and Liu, Z. (1997) Inositol-Mediated Invertase Secretion in Saccharomyces sp. Wy. Enzyme and Microbial
Technology, 21, 463-467. https://doi.org/10.1016/S0141-0229(97)00025-2

Hampel, H., Mesulam, M.M., Cuello, A.C., et al. (2018) the Cholinergic System in the Pathophysiology and Treatment
of Alzheimer’s Disease. Brain, 141, 1917-1933. https://doi.org/10.1093/brain/awy132

Gavrilova, S.I., Kolykhalov, 1.V., Ponomareva, E.V., Fedorova, Y.B. and Selezneva, N.D. (2018) [Clinical Efficacy and
Safety of Choline Alfoscerate in the Treatment of Late-Onset Cognitive Impairment]. Zhurnal Nevrologii I Psikhiatrii
Imeni S.S. Korsakova, 118, 45-53. https://doi.org/10.17116/jnevro20181185145

Dai, X., Wang, L.J., Wu, J., Shi, Y.X., Li, G.P. and Yang, X.Q. (2018) Src Kinase Inhibitor PP2 Regulates the Biolog-
ical Characteristics of A549 Cells via the PI3K/Akt Signaling Pathway. Oncology Letters, 16, 5059-5065.
https://doi.org/10.3892/01.2018.9282

THE, SR, HEETR, % ASBH Rgl BI7HOH M 5 12 2315 54400 7T 3], HE 2R,
2023, 48(10): 2810-2819. https://doi.org/10.19540/j.cnki.cjemm.20221223.401

Zardavas, D., Te Marvelde, L., Milne, R.L., et al. (2018) Tumor PIK3CA Genotype and Prognosis in Early-Stage
Breast Cancer: A Pooled Analysis of Individual Patient Data. Journal of Clinical Oncology, 36, 981-990.

DOI: 10.12677/acm.2024.1451706 2455 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451706
https://doi.org/10.1038/ng.2982
https://doi.org/10.1038/s41588-022-01270-1
https://doi.org/10.1038/s41588-021-00931-x
https://doi.org/10.1016/j.kint.2021.03.018
https://doi.org/10.3389/fgene.2020.00254
https://doi.org/10.1038/s41598-023-34726-3
https://doi.org/10.1038/s41467-020-14389-8
https://doi.org/10.3389/fgene.2023.1131198
https://doi.org/10.1136/bmj.n2233
https://doi.org/10.1016/j.jaci.2023.01.004
https://doi.org/10.1016/j.jaci.2020.01.029
https://doi.org/10.13523/J.Cb.20020208
https://doi.org/10.1016/S0141-0229(97)00025-2
https://doi.org/10.1093/brain/awy132
https://doi.org/10.17116/jnevro20181185145
https://doi.org/10.3892/ol.2018.9282
https://doi.org/10.19540/J.Cnki.Cjcmm.20221223.401

Wik 5

https://doi.org/10.1200/JC0.2017.74.8301

[30] iK3E, WATE, ARdifh, 55 BEARBUUIREROS R A AN 1 7R AL oA Rl R ). PRI AR,
2023, 32(7): 1061-1070.

DOI: 10.12677/acm.2024.1451706 2456 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451706
https://doi.org/10.1200/JCO.2017.74.8301

	血液代谢物水平与慢性鼻窦炎风险之间因果关系：双向两样本孟德尔随机化研究
	摘  要
	关键词
	Causal Relationship between Blood Metabolite Levels and Risk of Chronic Rhinosinusitis: A Two-Way Two-Sample Mendelian Randomization Study
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 数据来源
	2.2. 工具变量的选择
	2.3. 统计学分析
	2.3.1. MR分析
	2.3.2. 异质性检验
	2.3.3. 水平多效性检验
	2.3.4. 敏感性分析


	3. 结果
	3.1. 工具变量的筛选
	3.2. MR分析
	3.3. 结果可靠性和稳定性评估

	4. 讨论
	5. 结论
	参考文献

