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Abstract

Objective: To investigate the potential causal relationship between dietary habits and reproduc-
tive disorders using two-sample Mendelian randomization. Methods: Genome-wide association analy-
sis (GWAS) data on dietary intake were collected from 500 000 people aged 40-69 years between 2006
and 2010 in the UK Biobank. Single nucleotide polymorphisms (SNPs) significantly associated with
exposure variables were extracted from the database as instrumental variables (IVs). SNPs related to
reproductive disorders were obtained from the FinnGen consortium and used as outcome variables. In
this study, the inverse variance weighted IVW method was adopted as the main analysis method. The
MR-Egger regression method was used to test the pleiotropy, the Cochran’s Q test was used to evalu-
ate the heterogeneity of SNPs, and the remain-one method was used to evaluate the stability of the re-
sults. Results: OIVW analysis showed that tea (OR=0. 806, 95% CI: 0. 670-0. 969, P=0. 022) was
associated with a lower risk of uterine leiomyoma. Unsalted nuts (OR=28. 200, 95%CI: 1.193-
666.733, P=0.039) were associated with an increased risk of endometriosis. Unsalted peanuts
(OR=1.901, 95%CI: 1.079-3. 348, P=0.026) were associated with an increased risk of infertility.
Fruit (OR=5.652, 95%CI: 1. 443-22. 134, P=0.013) was associated with an increased risk of poly-
cystic ovary syndrome (PCOS). Fruit (OR=4.162, 95%CI: 1. 549-11. 178, P=0. 005) was associat-
ed with an increased risk of ovarian dysfunction. Oily fish (OR=0. 787, 95% CI: 0. 626-0. 988, P=
0.039) were associated with a reduced risk of ovarian cysts. Raw vegetables (OR=0.529, 95%CI:
0.284-0.986, P=0.045) were associated with a lower incidence of ovarian cysts. Red wine (OR=
0.158, 95%CI: 0.057-0.442, P<0.001) was associated with a reduced risk of hyperemesis gravi-
darum. Pickled nuts (OR=2.757, 95%CI: 1.067-7.122, P=0.036) were associated with an in-
creased risk of hyperemesis gravidarum. Pickled nuts (OR=1.983, 95%CI: 1.137-3.457, P=
0.016) were associated with an increased risk of preeclampsia. Raw vegetables (OR=0. 287,
95%CI: 0.105-0.789, P=0.016) were associated with a reduced risk of preeclampsia. Cheese
(OR=0.565, 95%CI: 0.407-0. 784, P=0. 001) was associated with a reduced risk of preeclampsia.
The sensitivity analysis showed that there was no heterogeneity, pleiotropy, or outliers in the causal
effect of dietary habits on reproductive disorders, indicating that the results were not biased.
Conclusion: This study revealed the causal relationship between dietary habits and female reproduc-
tive disorders, and tea was a protective factor for uterine leiomyoma; Unsalted nuts are a risk factor
for endometriosis. Unsalted peanut was a risk factor for infertility. Fruit is a risk factor for PCOS and
ovarian dysfunction. Oily fish and raw vegetables were protective factors for ovarian cysts. Red wine
is a protective factor for hyperemesis gravidarum, and pickled nuts are a risk factor for hyperemesis
gravidarum. Pickled nuts are a risk factor for preeclampsia, and raw vegetables and cheese are protec-
tive factors for preeclampsia.
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o RIS 22 18] B9 AR OG 2R o MIR RS B AT 80P OB T
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1.2.1 %% kR 189 EH 4P % (htps://bio-
bank. ctsu. ox. ac./crystal/label. cgi? = id=
100052uk) ¥ HL 2006 4F 2 2010 4 ] 4 #% 75 40~69
& Z B0 50 5 NIRRT Ik B A = 2 ZE R4
K BRI 5E (genome-wide association studies, GWAS)
Bl o BRI A0SR 25 R AR, T HAA A R
HIFEA B A5G 4 U i (n=64 949) (TR W3 & A
i (n=064 949) JFAL LA B (n=064 949) . Toih 1K
A (n=64 949) Ji B R A i (n=64 949) |
T KRB (n=64 949) WMk A B2 (n=
428 860) ZKHE A B (n=447 485) Wil A it (n=
451 486) AW A # (n=441 640) | T A &
(n=452 236) % 0 258 A f (n=460 443) Ml
P 1 25 48 A (=460 880) . 4 W % A & (n=
461 053) . F A A (n=460 006) 3% A % A &
(n=460 162) . Hi R £ A &t (n=064 949) 25k 5 5%
At (n=448 651) , A B 8 A it (n=435 435) 7
B K 48 A (n=446 462) . T R B A & (0=
421 764) (LD HE A (n=327 026) | MU HE A &
(n=327 634) ML F1 iz 1D 1R $%& A 4t (n=114 999) F0I
22 AR AN 5 R 4 A B (n=114 999) ., % Ff P £ A
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1 BT AG Tl A AL (1 4N 7 2L ERR ) 1Y
TN E RT3 Ao g [ AR ) R 3k A i . GWAS i
A E R G T B0 ok AR i 4 i AR
i T UKB H 38 A i 25 5 3 00 M) e s vk il fi T T
T3 R A P A IR I B GE T R 1 N g8 T T AR
THAERE,

M FinnGen 8% % # (https://www. finngen. fi/
fi, accessed on July 10, 2023) 3R B AT & Lo P A 5
31 GWAS B4, 4345 - B9 55 2y ik 5 A5 (2 010 £ F1
200 581 {51 %} f) | Z 9% B 51 255 Ak (polycystic ovary
syndrome, PCOS) (ICD-10 1t f E282, 13 142 {4 il
107 564 {5} ) | 5P 52 Jik (ICD-10446% N83[0-2],
20 750 1511 F1 107 564 % ) s FECRSL , An R
it (ICD-10 48 % N93, 10 319 ] F1 107 564 4] %}
HR) |, 78 A B 53 67 E (TICD-10 10 A% N8O, 15 088 44l
F1 107 564 5 %F B8 ) , ¥ & F ¥ WL (ICD-10 48 7%
D25,31 661 4 #1179 209 i %§ f) ; 4= B 5 4F Uik AH 56
PR, W2 M AN 22 5E (ICD-10 A8 7% N97, 13 142 {4 Al
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107 564 5 Xt #) , A/ 4K % 7 (ICD-10 % #% 003,
16 906 fi] A1 149 622 51 %F B& ) , 79 1 3 (ICD-10 1%,
ity O15, 452 {5 F1 194 266 4] Xt 18 ) , 4F 4% & 1l /&
(ICD-10 /4% 010/011|013]014|015016, 14 727 44
F1 196 143 f5i X &), 4F 4% B PR 95 (ICD - 10 X 4%
0244,13 039 5] 11 197 831 1] %} HR ) , 4 # 19 1 & WX
i (ICD-10 18 6% 021, 2 361 451 F1 179 899 4] % #E )
K B YL E A YR 1798 (http: //www. nealelab. is/
uk-biobank/) B GW AS ¥ 4 $2 {1 7 %5 41 4 45 9, 4
55 SURE (1 450 15 F11 192 703 491 % B8 ) F1 157/ F B
PR RS (906 151 1 193 247 451 % FR )7

DL B 4 1A GWAS Bl 12, itk B
A8 HE AL o A0 A R 2T
1.2.2 T AT EwaEFE (DR THERELED
SNP 55 % 5 A8 5 1 35 A OC , AT A I P<<5X 107°
VB Ry 1 18 2% 10 DA B H0 JE vh SR L T 5 A A e
FHOCH SNP, SR, 4 0% R W% sl e 2R e 4
WS AR ARG ER AE AR B SNP T 5 AN FF A e
B4 & X (P<<5x10°%) , AT A H 58 A4 /9
(P<<1X107°) R HF X HIKE M SNP, (2) K E S
B (R*<<0. 01, AL HE B =5 000 kb) , LAHERR 1% 81 A
S B F V5 25 Rk T2 RS SNP, I S M AR
THBR 3% 5 A SNP; (3) TV B B F 4831 4,
TR F St D HERR 89 28 iy, F e i i R
M IV i R 2R 88 7 25 (I R R R ) Rl (n—2)/(1—
ROBYLLBIH s B, K n RoRFEAR & . FJ5,
0¥ F 48 >>10 (9 SNP 94 A 40 #r o i 2 0 v Y
(Y5 2 5% 8 i E AHOC R SNP LR TV,
1.3 it 4 357 2 AL (inverse variance
weighted method , IVW) B4 8 5 1Y PR 2R 56 2 46
RRE , T CE R DR SR A T R AN TV B Wald L
RAGTHE A, X 5% 55 X 45 e il IR SR O R kAT T 4
VAR o A AR S M U R Bl AL A0 AR R 5 O S
o ) R T N B AR R b i 9 R DA
IVW i F 2458 IF DL MR-Egger [F1IH AL A 47
B3 (weighted median, WME) | 3 F A 85 1% I A Ak
i1 (weighted mode, WM) | %k F A% 5 #Y faj 20 A5 11
(simple mode, SM)iX 4 B J5 B AE N #b 78 #E 4T BUREA
MR 73 #1 . MR-Egger 8] 5 3% AT DL 328 1 8 3% 22 2%
P I 7E 01T B 2 7 48 B 00 10 7 AE 6 S BURR
5 IVW A AR EAL . WME A 2 — 2 DL I
B IV J2 A & SNP, WM i fir i HE A i /), B Al
PRAUETE /D 18 25 . SML I U] 2 AR 408 B Ay 11 1 BRI SR 5k

N7 2 75 A AEARL R B AR BN Y SNP #4743 4
X 26 5 vk fd ] He{E e (odds ratio, OR) ¥E A5 IR & 2
151 5 2 B T A 0 TS A LR OC &R

1.4 JREES 1V 7iE o H AR Tm g R &
I A7 A6 V8 AE 19 KO 2 30 00, IF H TVW B R 2R
fli Tt Al REAEFE T 25 . O T i i MR 25 1 iy o e M
FURTSE R AW 58 R BT 2 Ry ik AT BT A P o
% — , B ] Cochran's Q #; % 5 IVW Hl MR-Egger
] U5 (%) 48 B AH 25 5 PE Al SNP [ 5% 5 PE | 25 4 50 45
REA G4 L (P<C0.05) W & W 43 #7 45 R A7
e E N S B, 58 =, B MR-Egger [l 5 ) #
B DLKS 35 SNP 2 15 47 7F W 35 1) 2 800k, 35 K e 45
REA G4 L (P<C0.05) W 2 W 43 #7 45 2R A7
TE W 0 2 R0hE o G SRR I 3 S o MR B 2 AT L 7R
HEBR 5 % (6 SNP J5 T B 1H 53 MR b+ . 58 =,
K F B 357 4 B VR AG B A SNP J2 A5 52 1) 5 fi ff
T MRAGIHE . 7 R IT AT R E R . MR
g3 B 45 R DL A e K HORH B ) 9506 EE{F X[
(95% confidence interval, 95% CI) 1y J& =X & B, &
F KPR «=0.05, Fr /5 MR 73 #7 F1 it % 44 78
R 4.2.3 B Ak i I A 0.5.6 B “TwoSam-
pleMR”#E47 .

2 #HR

2.1 REIMHOSNPIHE Skt GWAS
B AE R B, T 25 R KB R SR B kST Y
SNP. 118 Fgit it &M, &4 SNP 1Y F 48 it 5 #f
KF10, 05 T HA R, &&, MRS T 8~47
AT SNP AR IV A4 ABFSE o

2.2 WHAMRER MHEEAMRATRE SRS
A B A T 15 A% AR 1 26 R HLAR B L2 1.
22,1 FEFEMNE IVWELERER, K
(OR=0.806,95%CI: 0.670~0.969, P=0.022) 55
BT T LR RE R XU e IR G

2.2.2 FERABFAEE IVWERLEGRER, L
Iz B (OR=28.200, 95%CI: 1.193~666.733) ,
P=0.039) 5 & A B 5 L £ 55 XURS: 385 I AH 56 .
2.2.3 FAF IVWESHERER, LHEE
(OR=1.901,95%CI: 1.079~3. 348, P=0.026) 5
AN FR g DA 14 T AH G

2.2.4 PCOS IVWEgHhai R iR, KR (OR=
5.652,95%CI:1.443~22.134,P=0.013) 5 PCOS
R AU 348 i AH G o
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£ £y SNP %kt RIRES OR(95%CI) P
MR Egger 0.848(0.563~1.277) 0.433
WME 0.768(0.593~0.996) 0.047
TE -1 U ot 35 VW 0.806(0.670~0.969) 0.022
SM 0.660(0.415~1.049) 0.087
WM 0.732(0.537~0.998) 0.056
MR Egger 3237.843(4.233~2 476 651.090) 0.025
WME 15.643(0.211~1157.296) 0.210
B B ToEh A 13 VW 28.200(1.193~666.733) 0.039
SM 1.862(0.001~3 339.872) 0.872
WM 3.356(0.003~3710.657) 0.738
MR Egger 1.924(0.656~5.637) 0.237
WME 2.353(1.025~5.403) 0.044
R TR AEA: 22 IVW 1.901(1.079~3.348) 0.026
SM 4.895(0.758~31.588) 0.099
WM 4.428(0.946~20.713) 0.063
MR Egger 6.560(0.056~765.549) 0.442
WME 3.335(0.494~22.493) 0.216
PCOS KA 32 VW 5.652(1.443~22.134) 0.013
SM 36.389(0.631~2 099.424) 0.088
WM 2.827(0.139~57.712) 0.502
MR Egger 2.861(0.092~89.346) 0.552
WME 3.102(0.681~14.134) 0.144
B 553 21 e B 1 KR 32 VW 4.162(1.549~11.178) 0.005
SM 5.448(0.232~127.925) 0.297
WM 1.844(0.168~20.269) 0.619
MR Egger 0.544(0.202~1.465) 0.233
WME 0.859(0.621~1.190) 0.362
TV fa2 47 VW 0.787(0.626~0.988) 0.039
SM 0.921(0.411~2.064) 0.842
WM 0.865(0.430~1.743) 0.687

b 5L D
MR Egger 0.499(0.025~10.119) 0.657
WME 0.587(0.258~1.337) 0.205
3% 8 IVW 0.529(0.284~0.986) 0.045
SM 0.284(0.059~1.366) 0.135
WM 0.508(0.139~1.860) 0.321
MR Egger 0.364(0.002~53.564) 0.697
WME 0.228(0.055~0.944) 0.041
AR} 10 VW 0.158(0.057~0.442) <£0.001
SM 0.312(0.030~3.233) 0.343
WM 0.250(0.025~2.511) 0.255
B B S o

MR Egger 4.349(0.905~20.904) 0.075
WME 4.861(1.140~20.733) 0.033
i ] e 2 11 VW 2.757(1.067~7.122) 0.036
SM 4.074(0.308~53.832) 0.293

WM 4.894(0.965~24.820) 0.063
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45 TR SNP % it 5 i OR(95%CI) P
MR Egger 0.536(0.004~69.166) 0.805
WME 0.434(0.116~1.621) 0.215
AR 8 VW 0.287(0.105~0.789) 0.016
SM 0.521(0.057~4.762) 0.571
WM 0.555(0.087~3.516) 0.540
MR Egger 0.346(0.079~1.512) 0.164
WME 0.576(0.362~0.914) 0.019
TR T 4 i 47 VW 0.565(0.407~0.784) 0.001
SM 0.298(0.097~0.910) 0.038
WM 0.429(0.166~1.109) 0.086
MR Egger 1.188(0.474~2.979) 0.715
WME 1.279(0.548~2.983) 0.569
Jie it SR 11 VW 1.983(1.137~3.457) 0.016
SM 1.271(0.321~5.032) 0.734
WM 1.353(0.552~3.314) 0.512

E: PCOS. Z# IR LML s WME. AL AL 507 5 TVW. 38807 22 AL s WML JE T ARBRY IS 1 5 SML JE T A8 i B i o

2.2.5 PE AR VWML R EoR, K
B (OR=4.162, 95%CI. 1.549~11.178, P=
0. 005) 55 B 5 2 fils i 15 58 9 AU 184 A G
2.2.6 FEEM IVWIESHE R TR, MM
2 (OR=0.787,95%CI: 0. 626~0. 988, P=0. 039)
55 51 S b AR e XU B IR AE OG5 AR B 2K (OR=
0.529,95%CI: 0. 284~0. 986, P=0. 045) 5 b i 4
i 525 9 JRU ] A AR A O
2.2.7 dEdk Bk IVW R85 R BoR, 40
(OR=0.158,95%CI: 0. 057~0. 442, P<<0.001) 5
F U ) ok A XL S AR AE OG5 I IR 2R (OR=
2.757,95%CI:1.067~7.122, P=0.036) 5 & I 2
I £ XL 1 A G
2.2.8 FHREAH VW IESHrEs R BN, M
H(OR=1.983,95%CI: 1.137~3.457, P=0.016)
5 7 A0 RO KGR 88 i A oG 5 AR B 2E (OR=
0.287,95%CI:0.105~0. 789, P=0. 016) 5 ¥ % Aii
7R8I XU B A1 A OG5 1% (OR=0. 565, 95% CI:
0.407~0. 784, P=0. 001) 5 - Jifj fif 399 £8 95 XU ¢
IRAE G

Ak, L IVW 5 MR-Egger ¥ A 7
Bk A7 SR T B0 A IS R A 3 o0 BT 5 SR 1) —
L 2.
2.3 HEMESH  FEIRE WS AR B N
B 3B b, Cochran's Q 46 56 4% S 2 BH Y8 A 53 Mr
1 SNP Z [0 AN 77 5 P (5% 2) s MR-Egger 7] 5 11
TR ) & 7R MR 2 M 45 R A7 2300 (36 3)

3 it

H 8RB TR E 55 o 2 5 2R A A
A GLIR TN, 78 2 4 A 3 ) A% vh & #5255 AN Rl sk Y
YER o B A g S S 4 28 R 0 W) B MG B 2F 4E 1Y
TR U, 3 S A W) 2 U TS A% ol A ) o R T A R
M A FE PRI PR IR AR R Thg . A
PO AR Sfe i B AR AR AS AT B T AE B A R AR
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