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Abstract

Objective: In this study, Mendelian randomization analysis (MR) was used to investigate whether
Alzheimer’s disease (AD) and constipation are causal, thereby providing a theoretical foundation
for clinical prevention and intervention of Alzheimer’s disease. Methods: In this study, Data for the
two-sample Mendelian randomization study were obtained from public databases. Mendelian
randomization analysis of the causal relationship between Alzheimer’s disease and constipation
was performed using five regression models: random-effects Inverse-Variance Weighted (IVW),
MR-Egger regression, simple mode, weighted mode and Weighted Median Estimator (WME). And in-
verse variance weighted (IVW) analysis was used as the main analysis. Results: IVW results found
that AD was significantly related to the risk of constipation (IVW: OR = 1.174, 95% CI: 1.068~1.290, P
= 0.001) and no evidence of the effect of constipation on the risk of AD (IVW: OR = 1.008, 95% CI:
0.977~1.039, P = 0.629). Tests for heterogeneity, pleiotropy, and sensitivity analyses showed that
instrumental variables were not biased in the results. Conclusion: The study found a positive cor-
relation between Alzheimer’s disease and constipation, while no correlation was observed be-
tween constipation and Alzheimer’s disease.
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1. 518

BT 7R IR BRI (Alzheimer’s Disease, AD)JE K5 NEIThREFIAT ABERTAH R BEAT . AR e 22
RGUBATIEIRAE, 42 65 % DL B8 N R EH WRF[L]: A RN, #% 2021 4, FKE AD &3
CLHERL 1000 Ji 44, HONAER AD BERZME K. FK, AD FRMBETIEARILTE, K 2HEE0Y
K[2]. HAT, AD JREH WA, GRZARMESWTTE, XA RATAE T YIS B, BRI,
CUE BN IR F B AL T RS —, ERN T EANAEFRE, AEERE. ERMESHRT
DUEREMGT A, HIRE TR AIREIT IR RS R T E Rk, FORE . Wb A6 TT o &R
CINE YIS h" TR

fERLE — P B BUSYE B I IEZR, DAHEEAAE . S(F R HEE AN 58 A FHEE PRI Sy 32 BRRE
FHOGHIF TR R B, KA 738 2 [ L) I 422, 78 JW i 0 R A 8 R G e i 2 [A) ) SR BHh EE 45 2 G EEL 2
YER, BB ThRERars nlm it i - B m AR R . WEFCRIL, @RS 2 M4 KRG ST,
FAFE 4 AR (PD) 2 K IEREALAE | 3 BEH0 A1 AD [3] [4] [5]145%% . H Biix Lo AH R 5 3 Eidavh 78 PD L,
RIAETE 4.3%~17.2%11) AD & HH g2 I (EFA[5] [6], 1HH BT MIEHTF 70K EM S AD Mo<EE. RUEEHEHLG
HEAR I AE AT T8 20t 0 VP AG R SR DG R B T SR 1 778, (HSZAR RN S I8 25 PR (O BIR | , St e ok R v 28
#H ., d /R AL (Mendelian Randomization, MR)F 7% & K 56 2 5% 5 245 R 2 (M R SR O RINR T 7 k. Eff
IR Z A MESNP)EN THRA V), @ IV X5 5 R4 500 D SR 0w (8 (7] B T 22 55 5
SERZ MR R R, SEGIMEMET AL, & nT LAY/ TR 2% R 2% 85 1) DR SR 56 2836 1l 1 %o D) SR 4
Wi s [7]
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PERWE TR T PIFEAR MR A7 5 R AR R B R 2 i BROME 55 (SR 2 IRV PRUR SC &, i 68 PR 1 14
I BT AR 2R BT R R ERORE S A RE SR IR, D SR iy ¥ 18 S (4T PR AR 30

2. 5 A%
2.1, BiEKIR

AD ¥ £ 54>k B T Douglas Wightman %5[8]2 T AD f] GWAS ##li, SFf AR 1,126,563 7, £
1 90,338 {5 & F1 1,036,225 A KR I Gt i) 52 ik . Hidfs AL Complex Trait Genetics lab 3
(https://ctg.cner.nl/software/summary_statistics) F#. {EFE) GWAS L@ it- ik B FinnGen #ff 70 58T
%9 WAEMFEARRE, MFEARR 309,154 9, ¥ 26,919 5155 4 F0 A W I 4t 1 52 3R, BUdE T
(https://www.finngen.fifen) F#%; T A AR IET AFFEHE, ATHLEGIM0CFEHL R .

22. TETEHEEF

MR Z3Hr i BL SNP A9 TR AR & s 2 =N BRI [9]: 1) SNP Zil b5 55 [N 3R BB AHOC: 2) SNP
MO FIRARKZE; 3) SNP UEM R 5% K & SInRAS R MR L, E&F, HABRIBME T 5 RER
FHIKM SNP (P <5x 10°°%); [, 5RFEEZFEMR SNP Fipi i r <0.001. L E 4 10,000 kb Lk
GBI T (linkage disequilibrium, LD)f & X 43 A 45 = A= g SR, FRATEEE SNPs [ rs 45
B —1EAf [ Pheno Scanner (¥ P -h #EAT RS, T BRIE TE BIVR A IR 52 (AT BB 2= 52 AD [ =i fis R 3 A
PRI R E), I ERLARIIE AT IE £ SNPs 5 AD AN EHAH5C, MBRS AD B2 & A SNPs, LA R i
JE RIS =AML HEBRAS A IY) SNP AILEAG AN o] 4 I (0 1F 1) B 1 [0 SC 4544 SNP. fefis, 1B F 4t
THE LGB 5 T A B mG, BrE TR FSiHETH AT 10 [10] GHEARN F = fASE?, g oNEAr
FEPRIONAE, SE NARAEIR), #5 SNP I F Giit& < 10, JNIZEHIi% SNP fA7E 55 T B A8 B £ 10 7T RE b,
BETTR EL S BR,  3BE St 4 L ik s [11].

23. GitFEAE

KH R4.3.0 & R £5(Two Sample MR)Z#ATE#E St 17t fEH 1 5 i FHI MR 20 ik BEALAK
N385 ZE AL (Inverse-Variance Weighted, IVW). MR-Egger [5])5 5 A 4 £7 %2 (Weight Median Esti-
mator, WME), fij 845z (simple mode i) F B 2 (weighted mode 722) 38 IEH Fib 5 AD 2 8] [R5 5Bk
AW TR R 137 22 IR (VW) RN 3220 4 77 60 € R 56 R [12] « 7 EAE A SNPs AU RT#E T,
MR AN T IR RE A /N FIRLSA TH 8 07 ZE 34T INBCT-3 AR R RIS 2 RO AR I DL T
AP 7T DL A S AE B 1K 20 B 45 2R [13] [14]. A H] B —V2%:(Leave-one-out) BEATBBURE 73 4, BAVFAN SNP
Xof - DR SR ST A T 45 SR i K /N[15]. SR A MR-Egger [B1A 754 F1 MR-22 205% 22 Al B B 4H (Pleiotropy
Residual Sum and Outlier, PRESSO)X} £ &k 1 47 45 i€ ML IE . FEABFTH, A1 Cochran’s Q #a % vF
il 7 AERR S AT T RAR B (A3 AE e B, 45 e P > 0.05 NIARFRANAEALE 2 25 1) 5t Jod 28 ) A8

3. &R
3.1. fE#X AD BIERBN

DUMERCN R RN R, AD NE: R R, Ikl 16 NS {EMHSH SNP, EA R4 R % W HE
(P<5x10°%. MR 24 R E7R: IVW [OR = 1.00, 95% CI (0.977, 1.039), P = 0.629]. MR Egger [OR =
0.991, 95% CI (0.910, 1.081), P = 0.857]. HIA+ 47 #7:[OR = 1.008, 95% CI (0.964, 1.044), P = 0.870]. &
Hipiz([OR = 0.935, 95% CI (0.435, 2.009), P = 0.866]. JAUfz[OR = 0.997, 95% CI (0.941, 1.058), P =
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0.934], 5 M 7 1L 3R AR AR 5 AD AR RS 2 1819 BRI SR OR R (5 1) « AT S 03 14 23 BT IVW R 56:(Q = 9.288,
P =0.862) Ml MR-Egger %5 (Q = 9.143, P = 0.822), #J AR M5 H B & 1) 57 B 1 - /K~F 22 3173 #r - MR-Egger
5] U5 o9 A1 45 SR B OR T /K 2 S TERUEYE (BB P = 0.987); BEHE T i MR-PRESSO A K Il B 1
ff) SNP, #ifr 7 45 R EIHERITE . leave-one-out IX/M T4 R, A H.A SNP S £ 5 4& MR flitt. MR
SrEE R 1. & 1-3.
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Figure 1. Scatter plot of the results of Mendelian randomization analysis of constipation on AD
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Figure 2. Sensitivity analysis of constipation to AD leave-one-out method
2. {ERXT AD leave-one-out SEBUR % LS R
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Figure 3. Forest map of Mendelian randomized analysis results of constipation on AD
3. {Efbx AD ZIE/RBEH L DTSR IRME
Table 1. Results of constipation on five MR test methods for AD
= 1. (ER3S AD I MR 4T AR R
Method SNP b se P OR Lower CI Upper Cl
MR Egger 16 —0.008 0.044 0.857 0.992 0.910 1.081
I AL Bk 16 0.003 0.020 0.870 1.003 0.964 1.044
IVW 16 0.008 0.016 0.629 1.008 0.977 1.039
fi] AL 16 -0.003 0.030 0.934 0.997 0.941 1.058
JIAURE 3 16 —0.006 0.029 0.842 0.994 0.939 1.052
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3.2. AD FH{ERBAYER R

DL AD NEFER R EHCAL R R, SILIHEH 56 NS5 AMEICH SNPs, HAA 4 FEDH 20 3% %
(P <5 % 10°%). MR 73 ¥ 45 5 &R IVW [OR = 1.174, 95% CI (1.068, 1.290), P = 0.001]. MR Egger [OR =
1.173, 95% CI (1.031, 1.334), P = 0.018]. AU+ {7 7% [OR = 1.134, 95% CI (1.004, 1.282), P = 0.043]. fii
HEFOR = 1.171, 95% CI (0.835, 1.643), P = 0.364]. JIAUE=[OR = 1.160, 95% CI (1.030, 1.305), P =
0.017], $E/nfEFLS AD KA KK Z [AIE R FR K R AT FESHT IVW K3E(Q = 61.009, P = 0.269)
A1 MR-Egger #%:(Q = 61.008, P = 0.239), AMEZEHN B FHIE. /K285 8 MR-Egger [8])3455
Mrah B B oR KT 2 S ERESE (P = 0.708); B EHME . 18 MR-PRESSO %A K FLEHEN SNP,
TR T 85 R HERE . leave-one-out VA T4 REW], A B SNP S2MT B EK MR fhiit. MR 73 #r4s R
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Figure 4. Scatter plot of Mendelian randomization analysis results of constipation by AD
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5. AD XH{EF} leave-one-out SEBUEM: 4> #7455

Table 2. Results of five MR test methods for constipation by AD

%z 2. AD SHER AT MR 11875 5A5RLE R

0.3

Method
MR Egger
UL GREVE o7
VW
fi FLAE 2
AR 3

SNP

56

56

56

b
0.159
0.126
0.160
0.158

0.148

se

0.066

0.062

0.048

0.173

0.060

0.018

0.043

0.001

0.364

0.017

OR

1.173

1.134

1.174

1171

1.160

Lower CI

1.031

1.004

1.068

0.835

1.030

Upper ClI
1.334
1.282
1.290
1.643

1.305
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Figure 6. Forest map of results of Mendelian randomization analysis of constipation by AD

6. AD I {E R &I /REEHLIL ST L RARME

4. g

ARHEFLEET GWAS 4, N PIREA SR /RBENAL T VAR 1 RS AD Z AR R G &R 251K
L, AD 5 (A INAELE IE [H R 5% R (IVW: OR = 1.174, 95% CI: 1.068~1.290, P = 0.001), ff#k5 AD X
6 188 0 AS A7 AE R 5% 22 (IVW: OR = 1.008, 95% Cl: 0.977~1.039, P = 0.629). ZE1# FH A [F] MR KR AT (185

IR, ARV IRAEAE
FIRT, AD F5 (55 SRS 18 i 1 Ji B v A

FLBAEN LA 5 e B, B T FUHE IR AT g 2 A

REIEFEIE RS R il - i - B B vl et L i —FhBLa] s MR USRI, KA iziE 2
(8] RO F 43, 2 I J0 o R 22 2 GEP 2 [ ) SR IR Pt A 25 SC BB A, Ml o RE R b5 vl e i ik
- B AR R R gL, WM. Wil RREZAITE[16]. Jish, MTAKBUBIERHE TS
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Figure 7. Funnel diagram of the results of Mendelian randomization analysis of constipation by AD

& 7. AD 3 {ER B REEHLIL IS RIFHE

FoiE 5 i 2 TR A oA i, 3R PR e i AR A Tt B — i TP AR RBETIRE, PR RS
AT DA LR 1) 7 25 e 3 B A R A SOR S o TR, IR “BRZED - T - Wil i R YL f
R 5 ol 2 5 A 28 vl iy R A 8 2R 45 22 1) B 0L A ELAE P o e o S8 VR I [17], 3 o S AL L 1 008
JR(CERRERR . LA p-B 5 TR AR AR SRS MERT . Fre RN & . X
PRARU B SEME L G AR 2E ) 5 R DA R o 22 T A [ 18] K BN S B AN PRAIE 78 AL, B 7R 25 g BRE
B s W 2 P LA T AR, S0 T8 O T R 1 5 B JR 25U R 2 R AR AE — 2 I
FHOCTE[19] [20] [21], BLARBAT /R 2 BRI £ 5 2R A HHADURT 14 D 10 = 3 o, SR B DR 1 10 1 2 5
1K[22]0 [FIE, AW TR B S D AE I BSO8R AT AR [23] [24].  Sa /b — /MBI KR T Th RE R
AB LR R 2% BROAE R AE M AU, AR I EEERUR AD BRI, J& AD KA TR
FRIEZ —[25]. TR M BN N 5 ) LB (E AR AT 55[26], I H OS5 Miciza 55[27]; MR REN, AB
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