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Abstract

Background: The series of symptoms caused by decreased bone density seriously affect human
quality of life. Therefore, it is of great significance to explore the causal relationship between tea
intake and bone density for health. Objective: To explore the causal relationship between tea intake
and total body bone mineral density using a two sample Mendelian randomization method. Method:
Genome wide association analysis data on tea intake and whole body bone density were obtained
from the publicly available GWAS database website. The causal relationship between tea intake and
whole body bone density was evaluated using two sample Mendelian randomization methods such
as weighted median, inverse variance weighted, and MR Egger analysis, Finally, sensitivity analysis
is applied to evaluate whether the conclusion is reliable. Result: IVW inverse variance weighting
method (OR =1.204308, 95% CI: 1.0620635~1.365603, P = 0.003744053), MR Egger analysis (OR =
1.062008, 95% CI: 0.7962864~1.416400, P = 0.684541424), weighted median method (OR =
1.178897, 95% CI: 0.9937853~1.398488, P = 0.058963289); Heterogeneity test (IVW Q-pval = 0.11,
MR Egger Q-pval = 0.12), pleiotropy test (pval = 0.3474897). Conclusion: Mendelian randomization
results showed a causal relationship between tea intake and the risk of systemic bone density, and
drinking tea helped improve systemic bone density.
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2. HENERE
2.1. BRIt SEEKR

ARHIF TR UFEAS A R BEATUA T ¥, 383 28 T (1 KRR A 4 J 8] 20 SC O 78 (GW AS) B4l 22 R 7 3%
ANESESHFREZMERBFAEBAERRELR, HPRERENFEBAN. &GRTENESETEE. KT
RIFIBANEN S BZEER GWAS 51 RIET https:/gwas.mrcieu.ac.uk Mk, BARFEALS BV ILE
1.

Table 1. Sample information

# 1. HERER

GWAS-ID Consortium Sample size  Number of SNPs Population
Tea intake ukb-b-6066 MRC-IEU 447,485 9,851,867 European
Total body bone mineral 2 . 091005348 NA 56,284 16,162,733 European

density

ARSI RAEIET R 4.3.1 B N FEAE - {# FH Rstudio T £324T Two Sample MR version 0.5.7 iRAS
BEATIN . B IRE IFISAT GWAS 1 H #124 2023 45 8 H 21 H.

22. TETE

T B R BEATLAHIF 78 23R 07 i 5 3 DR 3% 5 485 Jey A8 A MO L v FE AR SR A A B IR ZH 25 SUIY) SNPs 1B hy
THARS . AR, ATELENFBANT GWAS FHfE H k(e &M P<5e-08, EHAFHE)S
BN 0.001, #E kb (B ) = 10,000) PAEIES A SNP HAHMAL, 153146 5 LI SNP. AT iHt—
R R, sy THRARE WA, AR E F> 10 GFHEA: F=(N—2)X%’
N A%FE GWAS MFEARR; R NRFE GWAS FH SNP RIS AT b, Hars A [11]: 2 x
EAF x (1 — EAF) x Beta?), DPAfifRTR H 0 T HAS S MGG IMAH G, SR)5 A B % B GWAS Hf HrH2 L
R I AR AAH DG SNP, BRI SNP 5 2 BAA S B2 > 0.8) 1) SNP A B FEAIBR TG & d &
ARA 55 1) SNP. R —25 1 i B 75 5 45 R I BE 5 2., AR BB 5 45 J5) LA 9511 SNP, 3K ] MR-PRESSO
50 % S AR (AT 98 P R R B ) o B I TR — RN, B 45 21 40 /NPT T 4% T A ¥ SNP,
LAGM i B e (RAEN) 585 R(E S B MBI R K &R .

2.3. MR 53#f

AHIE T A F A8 R BEH LA 2 B R T AR AL B0 E(WM) 355 2 B (IVW) MR-Egger 4347 « Simple
mode ¥%. Weighted Mode 72 A IVW BA BRI AT ML 77, H/E ARSI 00 FZ 70 57, @
it OR MH(RIMEFHA L) Mkt e RN B S 2G5 % EZ MMEEXR, FFHLL MR-Egger. WM 511
DA HT R IE 2 B 5 25 =) 2 T R R RO &R
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2.4, GRS

A ST R A0 T L BAE SERRRS . B R RR I R SRR S L o R A 3 R
Cochran’s Q F 3 K ¥ IVW il MR-Egger B (IS HE, 75 P>0.05 RUIZERLL L, AR
TAESEIME; £ R MR-Egger R4 T MM BE IR A7 T 2R, FIZA IRk e
s R R

3. &R
31. TEAZE

AU M ukb-b-6066 GWAS H LA i% H 41 A5 5 #6 (Tea intake) A w1 B AH G 1 T A5 & SNPs.
2zt iR —RYBIE, 455 (Total body bone mineral density) ebi-a-GCST005348 GWAS 3k75 41 /™ SNP.
Wik, HERRS 45 R A OCH SNP (1s2783129), &GN 40 /> SNP A MR 5255, 41 AN T HASE
R2<0.001, H.— SNP XN F 4t B0 A £E 30.10523~493.04566 > 10, EWIZE MR 23 #r b R R 55 T
HAF G, H¥EA . SNP HEAFEILE 2,

Table 2. Instrumental variable SNP (partial) strongly associated with exposure

F2. SREBEBXNWIALTE SNPES)

SNP EA OA EAF CHR Beta P R? F
1511587444 G A 0.393464 1 0.0140328 1.00000e—10  9.398970e—-05 42.06275
rs11164870 G C 0.604574 1 —0.0119604  4.20001e—08  6.839685e—05 30.60852
rs56188862 C T 0.387454 1 —0.0157568  4.30031e—13  1.178487¢-04 52.74152
rs1156588 G A 0.210071 2 —0.0154540  2.90001e—09  7.926217¢-05 35.47129
152273447 T A 0.203788 20 0.0174715  3.2998%¢—11  9.905986e—05 44.33199
rs4817505 C T 0.389980 21 0.0150680  4.19952e-12  1.080258e—04 48.34495

15132904 C G 0.778651 22 0.0166007  7.80010e—11  9.499554e—05 42.51293
1s9624470 A G 0.580054 22 0.0252071 1.29987e-31  3.095549¢—04  138.56343

3.2. R (Tea Intake)545/F(Total Body Bone Mineral Density) & & /REEHL 1L 5347

JEIT IVW. MR-Egger 4347+ Simple mode 7. WM yEZE 07 777547 MR 04T & H B EHAA
WER VW J7ikg5 I B3 (P<0.05), B HAL RS RA RS, HRARKNZ M mte, REHAMm
T3 pAETT AH A, AT DA BHPESE R [12], WOE IVW TE AR KT T 32 2 MR 70 3 R H & 2
B A7 RS 56 2R (L2 3+ 18 1) [OR 1N 1.204308, P=0.003744053 <0.05, 95% CI: 1.0620635~1.365603,
B G ), B TR RN R N5 4 55 % B 3G m 2 IR, DL S Foria Bl
RN 2,

33. RS TER

33.1. REMRE
Cochran’s Q #4645 %78 IVW A1 MR-Egger [ P {H KT 0.05 (W4 3), AANTS & IR
TEESF M. XA SNP 7RI IO 3) A BRI SR BB o AT B AR, 5 W ANAFAE e 1
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Table 3. Results of mendelian randomization analysis of exposure and outcome

F* 3. RESLERM MR SHER

Total body bone mineral density (&)

Method (J77%)
OR (95% CI) b pval Cochran’s Q(P)

MR-Egger 1.062008 (0.80~1.42) 0.06 0.684541424 47.53237 (0.1150219)
Weighted median 1.178897 (0.99~1.40) 0.16 0.058963289

Inverse variance weighted 1.204308 (1.06~1.37) 0.19 0.003744053 48.69561 (0.1145787)
Simple mode 1.329228 (0.91~1.93) 0.28 0.144326750
Weighted mode 1.183122 (0.98~1.43) 0.17 0.090538996
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Figure 1. Forest plot of the two-sample Mendelian randomization analysis
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Figure 2. Scatter plot of Mendelian randomization analysis results for two sample
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Figure 3. Funnel plot of Mendelian randomization results for two samples

3. MEALERMEICERFESHE

3.3.2. SRS

MR-Egger BH T B/RBEEDNS 0 2% A K H P1EA 0.3474897 > 0.05, LG E L. M AL
17 MR 43#r 2 i il MR-PRESSO A% f5 R 515 SNP, #Url A A ik ¥ SNP 545 RAEEK £
BtE13].

3.3.3. ENGIRKRE
I IZEA R SNP, FEH IVW iR IIRN &, KA ISR ) SNP A7, HIJnAtE L
LRI A O 4). HEBIAS Y MR BIF 9 45 B 2 Rafd )

3.4. SEREER

I AT, BATRTLAS S, RIREAES 458 %E 2 WA EACMERC R, Hifm
FRNERIE S S B HE, TREEET B T 1 KA
4. g

IR GRS RGP E A S 0] 2L B [ 14]. BEE T E S Z LR, B R St
2 VAR RTT DA Ry R MBI AR 15]. 4 B i % FEAE R EN LR B B @ BRI TR AR, & AT B % A A
RS G ot & 50 % UL BB ) K& ROR LG YT TR A 4 EZ IR R X [16]. FEfE
R EEAE R SR E, ORSIRR TR RATH 2 I, 45 BRIE B 25 i AR 85 B 2 TR AA A R AR O
RICHE T N A R SR AR50 o [ A1 (103 2 0F 0 LR WK AT 18 2 4F Ak 17], IRA BIFFEIER T
FOO T B R R B X [18]. AWK, WA A S 3N E 2 AT A B V1A O, ZE ) — i
5306 B R SCR T BRI A PR TR [19], LR R RSE PRI B2 HAEY R, HA KNP
FALRPURAER, P LAY PR JSSRAE 51 A 1 5B 4 R 0 P A R P A S i, LR & AT LA
EAEH TR AT/ B A, eT PLE A A F kB (RANK)/RANK BL/R(RANKL)/ & IR 3R
(OPG)FR %, 8 Ik 1715 [ 78 53 141 B (MS Cs )/ J Joft £4H i o) Al B 117 400 Jf ke 28] 0] 2 2 AE FH [20], LA &I w]
D36 I A1 32 4 1] 70 03 20 B ) S i A3 A R B 0 s i A ML B 2R A 365 0 AR SR A a2 R B 40 B 1)
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Figure 4. Sensitivity analysis results of “Leave-one-out”
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