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Mendelian randomized study reveals the causal relationship between tea

drinking and cholelithiasis
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Abstract: Objective To evaluate the causal relationship between tea drinking and cholelithiasis by two—way Mendelian ran-

domization. Methods The instrumental variables for tea drinking were determined from 447 485 participants in the UK
Biobank genome—wide association study (GWAS). A total of 32 single nucleotide polymorphisms (SNPs) associated with tea
drinking were used for two—sample Mendelian randomized analysis to evaluate the causal relationship between tea drinking
and cholelithiasis. Cholelithiasis data were obtained from GWAS data of 35 712 cholelithiasis patients and 273 442 controls
publicly available from the Finnegan Alliance. In this study, inverse variance weighted (IVW) was used as the main method
to estimate causality, and sensitivity analysis was carried out to ensure the robustness of the results. Finally, reverse
Mendelian randomization analysis was used to verify whether there was a reverse correlation. Results There was a causal re-
lationship between tea drinking and cholelithiasis. In the [IVW method, each additional standard deviation (2.85 cups/day) of
tea consumption reduced the risk of cholelithiasis by 26.1% (OR=0.739, 95%CI: 0.536-0.990). Similar results were obtained
in weighted mode (OR=0.652, 95%CI: 0.458-0.928), but there was no evidence to prove reverse correlation (IVW: P > 0.05).
Conclusion The genetic evidence provided by two—way Mendelian randomized analysis shows that the increase of tea drink-
ing reduces the risk of cholelithiasis, but there is no evidence of reverse association.
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Figure 1 Mendelian randomization study design
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Table 1 Information of instrumental variables used in MR analysis of tea intake
SNP Position EAF EA 0OA BETA $3 Py N R? F
rs11587444 1:150722844 0.39 G A 0.0140 0.002 2 1.00 x 107 447 485 9.34x10° 42
rs56188862 1:174189269 0.39 C T -0.0158 0.0022 430x 10° 447 485 1.17 x 107 52
rs1156588 2:58515375 0.21 G A -0.0155 0.002 6 2.90x 107 447 485 7.87x10° 35
rs57462170 3:50239803 0.11 A G 0.0192 0.003 4 1.90x 10°* 447 485 7.07 x 107 32
rs1481012 4:89039082 0.11 G A -0.026 2 0.003 4 530x 107" 447 485 1.37x 10* 61
rs34619 5:60465365 0.43 A G 0.0117 0.002 1 430x 107 447 485 6.71 x 107 30
1572797284 5:152031650 0.27 G A -0.017 1 0.002 4 7.00x 1078 447 485 1.15x 10* 52
rs7757102 6:137222671 0.56 G A -0.0118 0.002 1 3.10x 10°* 447 485 6.84x 107 31
rs2478875 6:51283110 0.21 G A 0.021 9 0.002 6 5.10x 1077 447 485 1.57 x 107 70
rs149805207 6:137095269 0.01 G A -0.0719 0.0126 1.10x 10* 447 485 7.30x 107 33
rs4410790 7:17284577 0.63 C T 0.040 6 0.0022 340 x 107 447 485 7.62x 107 341
rs17685 7:75616105 0.28 A G 0.023 1 0.002 4 1.60 x 10 447 485 2.13x10™ 95
rs141071726 7:17558580 0.03 A G 0.040 7 0.006 8 220x% 107 447 485 7.99 x 107 36
rs9648476 7:39293033 0.62 A G 0.012 5 0.002 2 1.10x 10* 447 485 7.31x10° 33
rs13282783 8:22088975 0.29 T C -0.013 6 0.002 4 7.90 x 107 447 485 744 x 107 33
rs10764990 10:129152608 0.61 A G -0.0122 0.002 2 1.90 x 10 447 485 7.06 x 107 32
rs10752269 10:12692902 0.51 A G -0.0129 0.002 1 1.30 x 107 447 485 8.24x10° 37
rs2351187 10:86850616 0.32 A G 0.0129 0.002 3 1.60 x 107 447 485 7.14x 107 32
rs17245213 11:1679769 0.21 A G -0.014 6 0.002 6 2.00x10* 447 485 7.04x 107 32
rs10741694 11:16286183 0.63 C T 0.0150 0.0022 7.90x 1072 447 485 1.05x 107 47
rs977474 12:11284772 0.83 T C 0.021 8 0.002 9 2.40x 107 447 485 1.30 x 10 58
rs17576658 13:100272019 0.25 A G -0.0135 0.002 5 410x 10 447 485 6.73x 107 30
rs6829 13:111531264 0.60 T C -0.0119 0.002 2 3.70 x 107* 447 485 6.77x 107 30
rs2645929 13:56444529 0.81 G A -0.0150 0.002 7 3.50x 10°* 447 485 6.80x 107 30
rs12591786 15:60902512 0.16 T C -0.018 4 0.002 9 3.70 x 107" 447 485 8.78 x 10° 39
rs2472297 15:75027880 0.26 T @ 0.0533 0.002 4 230x 107 447 485 1.10x 107 494
1s9937354 16:53799847 0.42 A G -0.014 1 0.002 1 4.90 x 10™" 447 485 9.66 x 10° 43
2279844 17:40819809 0.38 A G -0.0120 0.002 2 4.00x 107 447 485 6.74x 107 30
rs4808193 19:19410622 0.34 C T 0.0151 0.0022 1.70 x 107" 447 485 1.01 x 107 45
rs57631352 19:4338173 0.30 G -0.013 1 0.002 3 1.70 x 10°* 447 485 7.12x 107 32
rs4817505 21:34343828 0.39 C T 0.0151 0.0022 420%x 102 447 485 1.07 x 107 48
1$9624470 22:24820268 0.58 A G 0.0252 0.002 2 1.30 x 107 447 485 3.06 x 10 137

R IR A, 2 BETAEAF*(1-EAF) / [ 2*BETA>EAF* (1-EAF) + 2*N*EAF*(1-EAF) *s2]; 51> SNP [ F i1 A R, F=(N-2)*RY
(1-R?); SNP BZAT IR Z2 251k s EAF UM S5 HEDRARR 5 EA 500 S0 KR 5 OA JUAB A HE D 5 s bRk 2E s BETA SO AL THI ; N BB A it

1.4.3 Il MR 487 SR DR UBRRIRSS
JEARE A6 2 16 JCBR , BIVRE AR 22 88 RS E R
GERRIEAT T . ARG R T A P EHE AT B R
A 4.2.1 BEAT KK VE o M 0.05,

2 & B

21 mEMEmEARERYw M 32 N5

AHICHY SNPs #H4T MR 43 AT, 2 BR 25060 REA i A A
IR AE IVW  (OR=0.739, 95%CI:0.536 ~ 0.990 ) Fl
weighted mode( OR=0.652,95%CI; 0.458 ~ 0.928 ) J7 V=
HHEA G AR L SR, 7F MR-Egger(OR=0.617,
95%CI:0.321 ~ 1.189) I weighted median( OR=0.809,
95%CI:0.596 ~ 1.099) 7 & A Geit2# 2 3L, LA
2. 2. AN IVW FEEREK AT Cochran Q K30 45



- 1184 -

AR P27 2024 4557 51 4255 73] Modern Preventive Medicine, 2024, Vol. 51, NO. 7

R RIZ A TAEE ST T

2.2 BBAESH  FERAON IR RE ) PR O R AT
H,MR-Egger # 551 P H KT 0.05(P=0.260),
TR 280 . IFH , CAUSE 2554 (3
N A -8.68, IR B AL PAE A 0.002) %M, 7E K
IEZ R EARSCRIASAR AR5, B IS iR 46 A f ] LA
BEARRRARE RS o 95 4h , ABHF9E ) MR-PRESSO
RILT WA AT RBAAAE S 0 T HAR &, ZEAB BT X
AT EAR B (112591786 H1 159937354 ) Ji , Al HHE 1%
A %K 28 A (TVW : OR=0.752,95% CI:0.580 ~
0.976; weighted mode:OR=0.649, 95% CI:0.457 ~
0.924; MR-Egger: OR=0.570, 95% C1:0.332 ~0.978).
BN RS T B SNP SR AS FIH A7 4 (19 5% 0 K
AN UL 3o S, b A A T BB R 2800 /s
A ERFRBL, R BRI TR K- 258K
P, UK 4, BAR 2RI T RE Sl MR 0T A2 AL,
(BRI TE R X R o] BEPEAR /N, BiZ MR 4387
89% I GE 1T REAASIN RS X A7 i (9 5200, 25 b e
R, AT DA S50  IRAS B N 23 B AR IR A 0

AR

2.3 K& MR 547 LIRRARE N 288 (L vE Y 41
A~ SNPs) , IRZE N AT MR 08T, IVW SR 2557
TGt X (P=0.136), WK 2 .3 2.

Jiik OR (95%Cl) P
LAE. Mot
zwlf' LA"‘. . \A% —— 0.739 (0.536~0.990) 0.043*
45y NHARE
weighted median F—=—— 0.809 (0.596~1.099) 0.154
MR-Egger F—————— 0.617 (0.321~1.189) 0.160
weighted mode —— 0.652 (0.458~0.928) 0.025*
Lo . AHATSE
éﬁ‘_ﬂf' . ‘4.,["[' \A% L] 1.009 (0.997~1.022) 0.136
ghfR: A
weighted median ] 1.009 (0.997~1.022) 0.103
MR-Egger H 1.013 (0.991~1.035) 0.234
weighted mode H 1.000 (1.000~1.025) 0.035*
—_

03 00 12
OR

" 3R P<0.05,
B2 MR 5 ERME

Figure 2 Forest plot for Mendelian randomization analysis
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Table 2 Results of Mendelian randomization analysis
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Figure 4 Funnel plot for Mendelian randomization analysis
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