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Abstract

Objective: Due to heterogeneity and confounding factors, there is no consensus on the causal rela-
tionship between vitamin D (VD) and male infertility, even in randomized controlled trials (RCTs).
This study aims to explore the causal relationship between serum VD (25-OH-D) levels and male
infertility through Mendelian randomization (MR) and to provide complementary information for
future optimization of RCT. Methods: Single nucleotide polymorphisms (SNP) of VD and MFI were
extracted from GAWS database, and two-sample Mendelian randomization study was carried out.
Inverse Variance Weighted (IVW), Egger Regression (MR-Egger), Weighted Median (Weighted Me-
dian) were used to evaluate the causal association between VD and MFI. Heterogeneity Test, Hori-
zontal pleiotropy Test and Leave-one-out Sensitivity test were used to conduct sensitivity analysis
to evaluate the reliability and stability of MR analysis. Results: A total of 84 SNPs closely related to
VD were included, and the level of genetically predicted VD was not associated with the risk of MFI
(OR: 0.728, 95% CI: 0.445~1.191; P = 0.207), which was consistent with the three sensitivity ana-
lyses (MR-Egger, Weighted median and Weighted mode). After excluding SNPs, the conclusion still
holds. Conclusion: Genetically predicted serum vitamin D levels are not associated with the risk of
male infertility, and taking VD supplements may not be beneficial to male infertility.
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1. T8

BRI REAEIEMFN I8 B RG240 12 MANEEEE LS Lt se, HEE,
K2R 12%, Gt MARPa R T E R[], kb, #HT COVID-19 fE—E 2 LRk
THEBRN, HESH—NEERHNIARE, WILFRBEARE KA iR vk E N E 2]

et LW LH4ETR, XT4E4ER D (VD)X NSRRI it s 2 [3]. VD #iA S
MFI ZDIRE G, ARG PR S 45 R G+l [4]. JRE BV 78 B LG VD AKSF5F SEOFIIE IR 45 = A 7
WEUR[5], 15 H AT VD 78 7 1) BEH LA IR {56 (Randomized Controlled Trials, RCTS)fELENT 7t A BE.
WRFFNEMBERSLNROEE T, WX VD 5B MR RAEF 12 [0 #HH R WL LR
[6].

MERVS By, BEALGT R R 2B A R G VD RSB S UGE MR 1 EhrdE, (HIsEd,
T —Le AN R, R RVETT R R AL R B HLA R RIS [7] . da 8 /R B ML 4K (Mendelian Randomization, MR)
BN — PR IR BEHL FIREG[8]. MR 45 H AR 2 Fatl S g6 48 B oy TR &, w LAkl g2
PEWR TR R B R AR 2R, R T TE vT OO 1 B TR 3R S R 45 R TR R AR DG R [9]. Bk, MR
AT DB R BRI R AN 7015 B

AHIF T H 2 B8 N FEHEAT XUREA MR 204, A5 1Y% VD (25-OH-D)/K-F-(l i Fl T 17 4%
P VDR YA E R IR, JE ARk RCT FIAGIRHES %
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2. MREFHZE

MFEA MR 73 #7 2 1% 18 STROBE-MR K & R (1 3 BHIEAT I . (EFR R NiEATEURME S T A B IR 2
A1 (SNP) % [10].
2.1. BUEFRIR

VD 5 MFI [F)38 5 A8 % M 4= JE R 20 S BEHIT 7T (Genome Wide Association Study, GWAS)3k45, Hrh
VD 34t 418,691 MEA, it 4,225,238 4~ SNP 7 . MFI 34t 73,479 MREA, L4t 16,377,329 /> SNP
LA D).

Table 1. Summary of GWAS data from two-sample Mendelian randomization analysis

F 1 AEARRERMEILSHTE GWAS BHELE

Ap AR SNP M EA 4 ¥ 2 KR PMID BT RE
VD 418,691 4,225238 2021 Lyl IEU ¥ ¥ % 34,226,706 100%
MFI 73,479 16,377,329 2021 I IEU %3 / 100%

22. TRZEREFMEE/RMENLRR

MR 43HT BEl & = MZE OB LR Eimfr Igs B 1) BRE5REREMG; )T FE5EE - 451
RERIMEMTRF R TR 3) WAL R, BRAEFEE T Aol /H A AP @42 (RIZK T 2 2801 808)
[10]. 4 T RIUE MR 23T AR f 1, FRATTN FH SNP 1 Aigi A% T HAR & Oy 1 # R $2 L1 SNP 5 IfiLiE 250HD
AKFH MR 1), BAMUEIE SR RNAEEMR P <5x107°, F4it&E > 10 i SNP, LIFARE
/b 55 T BAF B fm A i ml Bt JLvk, 3RATA r® > 0.001 1 LD FEES < 10,000 kb 3B 1 i8S
17 o
2.3. ABEREN SRS 5%

KA HACECEHB R MR J7 k34T 408, B3 A0 50 i 32 B % 7 22 AU (Inverse Va-
riance-Weighted method, IVW)F14i B[] MR-Egger %, Weighted median %11 Weighted mode i%. i
MR 2 M I RT SEPE RN RS E M, IEREAT T 2 M UBE T, Bl S MRS 56 (Heterogeneity Test):  #& il >k
JETANE GWAS Hidfa 1) SNP & SAFE R T /K2 %tk 4% (Horizontal pleiotropy Test): @1k SNP 5
R MG R B A G, WAMAAEK 28, MR 8 RA TG . BA 5B 5
(Leave-one-out sensitivity Test): it iZ/M5I% SNP 5 it 5H 4 SNP il MR 4558, 5 5IBREA SNP 5L
‘B SNP i tH R MR 45 RIS SR Z TR, MBEHT MR S59805 1% SNP 2 85U .

THA RGBTSR F i, HARNF=R x (N-k-1)/(1 - R’ x k. 3h RRAAKT AL
RPN T ], N NRBEREARREA R, K N T HEEMEEE, 1 R* = (2 x EAF x (1 — EAF) x beta®)/(N x
SE?), EAF NURESEAFENARZR, beta AR NN ME, SE AbrdER% . MR {18 #9 h s MRnd
(https://shiny.cnsgenomics.com/mRnd/) £ £k vkt 5. T Geit 20 Hridfdi R #44(4.0.3 BA) 47 . fd
Two sample MR £(0.5.5 fiiA)#47 MR 2347 o

3. R

TSMR 557 VD 5 MFI & AR X XVE . IVW 3t 7 = B R SREHE (OR: 0.728, 95% CI:
0.445~1.191; P = 0.207), VUl MR Git 774 R LEl 1. Weighted median 7%(OR = 0.944, 95% CI:
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0.432~2.061, P = 0.885). Weighted mode #%:(OR = 0.874, 95% CI: 0.446~1.713, P = 0.696) % ¥ T IVW %
S50 R A VD 5 ML TERER G 5, TSMR 20 s = BT P 2.0 9 s A B 45 5 Q = 2.487, P = 0.647,
TGN SNPs TR it o XF T7KF 2 3R 56, MR-Egger AR fH 4 0.059 (P = 0.599), F YN
A SNPs JCHEKFZ A0, Ui TEA & #E LAMNIRGERmE R . ENHIBRE R RN 25
FRAT R SNP J5 45 RAFE R A FRE (4] 3).

P-value OR :
MR Egger 0.253  0.624 (0.279-1.393) ™
Weighted median 0.885 0.944 (0.432-2.061) -
Inverse variance weighted 0.207 0.728 (0.445-1.191) B
Simple mode 0.587 1.609 (0.292-8.866) —y
Weighted mode 0.696 0.874 (0.446-1.713) -

OR
Figure 1. Forest map of MR analysis results
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Figure 2. Funnel plot of MR analysis results
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4. ¥1ig

X MR W E 45 SR AR VD 7E MFI RS EH . Blomberg Jensen (R 7t /NAK I, fE#%
VD JG¥7 I VD RFE F (<25 nmol/L, n = 66)4, kT SHEA B E R [11]. R BARETT 4 H R L
YRANGE P2 AR B R (n = 269), HIEA ST R L. BT ARY, VD T 3 A H 1 835 5545 7 Al
1fiE 250HD < 30 ng/mL (n = 86) B Ik 736 /1, AR WIEGRSS R4RkIE[12]. A, Amini ZE[13]34T
(R AR, VD #hFEHE MFI Z (A& REE, BTN ZIRE B (n = 62), AEFERE T 112
FEITCRS e . Yo, T-HRFFRETH. VD #hEHIF & 18975 % 250HD /KFFhm. B A
TN B4 5 U7 AR AE 2 e 1, SO0 VD 8 B AR M E A B iR . /R VD B0
R RPEARE BvE, VDR BRI AL BE s, X 5k FIREAMEAT S 3) 2 FUHE[14]. th4h,
F—U AR, 5 1,25(0H)2D ¥ E 30 -4 nl LA s 1E 71, v RS cAMP/PKA ig 2 gt —
BRI A R [15]. Tk, SALRIEbR EMTE VD AT MFI FfE 22 272 %7 [16]. K7 T HEH
BT AAL BT A DNA &AL AT 25 2 52 B SE A BRI R, 175 VD VR NPT AR A T 7E (7
fE/7. Shahid J LR RIL, 8 TS HSURK, 4-F8 5 TIm R (— A L8 hs ) B3 TH s, JE AT
— LU WA 5T 5 VD R AAAHIR[16]. VRIS A5, 4R M S5k LS Rk
SIS, EAEAD A VD AL IR 2 FEAIC[17] .

5. &
AV FCILME T LA, 331058 A RE T M35 250HD /T THE A MFIL B B SR R 2.
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