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Abstract

Objective: This study utilized a two-sample Mendelian randomization method to investigate the
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causal link between ulcerative colitis and osteoporosis. Methods: We sourced and analyzed pooled
data from genome-wide association studies (GWAS) among individuals of European descent, pin-
pointing instrumental variables closely related to ulcerative colitis. The study included samples
from 27,432 ulcerative colitis patients and 212,778 osteoporosis patients. We performed two-sam-
ple Mendelian randomization analyses employing the inverse variance weighting (IVW) method,
MR-Egger regression, and the weighted median approach. The connection between ulcerative coli-
tis and osteoporosis was evaluated, and the causal effect of ulcerative colitis on osteoporosis risk
was scrutinized through P-value analysis, with the odds ratio (OR) serving as the effect measure.
Results: A sum of 85 SNPs was incorporated as instrumental variables. The MR-Egger regression
demonstrated an absence of genetic pleiotropy (P = 0.1949). Findings from the inverse variance
weighting method pointed to a causal relationship between ulcerative colitis and osteoporosis (P =
0.0439 < 0.05), indicating a 5% heightened risk of osteoporosis for individuals with ulcerative coli-
tis following logarithmic transformation (OR = 1.0589, 95%CI: 1.0015~1.1195). Upon synthesizing
the analytical outcomes, we reached a conclusion that there exists a causal connection between ul-
cerative colitis and osteoporosis.
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B B FAAE (Osteoporosis, OS) & — M4 Sy B 8% , FRFIE S & Sk b . B IS MR A S i
(RGP R I, AT S e 3 R RURE (1] [2] 0 B B BRAAE 253 AR SRR ME(BUR R ) Ik R 1. TR R
PR BUBRAARE A2 i LR, R4 5 MIa L e N ICH 2 W.e 40K M8 BB RE I B —Fh e 2
g 2 B A AR e (G A A 3R L MV . B B . IR DA KB I 55) [3] [4]- OS
VER—FhHs W HEAL et iem, EaBuE N I EFHESR . BT R PRI SR, 2EE PR GE S
TR 18.3%, HatEHAN 23.1%, BEH 11.7%. LSRR E ST BIES]. thih, FHER
AMEARER R, EZERAT, & BBAGE R 2 E . £ D ZRIIESA T, ERERECD
LN — A ER AL TP AR 6] [7].

5tz 45 7 % (Uleerative Colitis, UC)A& — B8 1t SOREVESS i, HAFIE 2 45 I R AN T 2 1K
W RERRIE, B EABE R, SRERAFEIRE, WERIONME, AN reA R, ™=
FEEE T RIAMAR 2 1 57 (8] [9]. BT 244K, UC R PNHLIX AR L. SRT, Sl mAT R S 7
KW, UC BAIRFIEAER M ZRER . SERTEH S GRS SE N, C 28 il 4Bk A 3L A sk i) — 1
HORHRIK[10] [11].

R, N JAEYE I (Inflammatory Bowel Disease, IBD) 5 % & (Bone Mineral Density, BMD)
Z B R R A T IRIEXGER . SR, WFAES 10— BARES I, LR R T Btk 45 K (UC) 5 % B
(BMD)ZIAJ[F R e WFFCIHE RN,  SAE PRI A I B BB AE SO0 38 AR SN B . M it
A RIMAAE & Z R, B RS T . st GO, RAEVE IR B35 1) &% R
CE S B R R AT A G, S PIRA S BA BHRE, &A% & NN BUR S &% ERE A
K, MBS R 5 E % ARG I A R 12] [13],
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TETATIA 2B, TR AR R R A AE VT e TP PR 2R 5¢ 2 I vE A HERT . 487K B 1Ak (Mendelian Ran-
domization, MR)&—Fi B T/ VR A4 52 M 1) 751, IR A 2 F 8 R (ST 23 ey ), - B ANRRAE #0
LR B —AR[14]0 7£ MR 1, G573 PR CRE RN B B ML 7 25 A6 B TK 00t 976 IR 3 57 7 Dy 5 i 2HL RIS RE A
[i] B A U 2 38 ) VR 2 PR B AR 38 20 AR AR X AN 2 1] o X R MR AT A —Fh HARSEES, SRLTBEML
X HEIRIG(RCTs), FATESEE S, A BENL B 2T P xS B, iR R R IX AT 2
(B350 50 A0 SRTHT, FERLLIHNL N, HE4T RCTs 52458 KL nl eI AVISEFr. MR 77k 322 H 142 5 il
TAT I TP AR =B FR AR RN E R ZEZR WS, T TRETEAVs)HIE, AT T2
SEUG . DRI, AEFFURA TWAEA MR 77k, DRSS 4 (UC) 58 i B TE(OS) 2 18] 17 7E K]
FORER.

2. 55
2.1. FE®I

Mendelian Randomization (MR)&—FiiFAl 2 #5 545 R A2 BAFE R R R, HAHBEAE
FAE N T B A7 & (Instrumental Variables, V), SA&EGMMEMER FAAHEL, MR AR TRIGAH 25 B A
PR O AR I BT SEIE R 15]. MR BT =AM EEARRE @ E 1 FR): (1) 2Fr il f g4 THRAV)
N5 BB AH G (i) 8% TR AN 5 2 FE TR AR DR 3 AH K (idi) 184% TR 5 45 B QI a2 2
(B, DARAEAKEZ 2. AR FE T H S M R (UOE AR R, KE UC BB RZTRZ
ZVE(Single Nucleotide Polymorphism, SNPs){E 4 1. 845 & (Instrumental Variables, IVs), ‘& i BifAfiE(Oste-
oporosis, OS/WENZE A& . FATRH T HEEAR MR 43 #1157 353047 BRUR R B 40 #r, [ #3547 Cochran Q
or g DAVPAl S o i, F EAT BUBAE 20T DASGHIE D SRR IR SR T S . AR 0 TR AE 22 T R4.3.1 8K
74, F#H Rstudio 3847 “Two Sample MR version 0.5.7” Fl “MR-PRESSO” FF4#E1T MR 43#7,
AR AR LA EE(Odds Ratio, OR)F 95% B A5 [X [8](95% Confidence Interval, 95% CHBEAT £, P {E
<0.05 HEl N EAT B ZEME L.

BERERU

%2 ﬂ

i1 FEX ZRY
[9)) (08)

|

TEEZRZ

3
Figure 1. Overview of the design

L R HEA

2.2. BHEFKIR

AT T IFEAR MR 70, DARTTIR I 45 i 2 (UC) 5 B it B FAYE (Osteoporosis, OS)Z [A] (1)
ERIR R R BT A IR SRR IE T A TP EGR 1, 1X S vl e 508 Mk B ATFIREL, JF 2 3k1e
JEUGE 1) 4= FE DR 41 52 B 43 BT (Genome-Wide Association Study, GWAS) S EE L. FA11F 2024 424 H 20 H
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Viln T IEU OpenGWAS ### [ (https:/gwas.mrcieu.ac.uk/), 3KHU T UC (ebi-a-GCST003045)F1 OS (finn-b-
M13_OSTEOPOROSIS)f] GWAS ¥E(VEE W4 1), UC ML BE A4S 7ok B R AR 27,432 45
HE PR 6968 4 UC HEF 20,464 ZXTHEFEA), W T 110,944 4~ SNPs, B LEIARR[16], OS
I ECHE L 1 R 3 BRI AHER 212,778 #2538 (Fih a4 3203 4 OS A 209,575 2% HEFE
), HAEE T 16,380,452 4~ SNPs. AT T8R4 BOHR HH 25 24 K% I I e = 2 AR R 25 5 o I ME (B 3L
f£5 2021KL-104].

Table 1. Sample information

F 1 ERER

GWAS-ID Consortium  Sample size ~ Number of SNPs  Population
Ulcerative colitis ebi-a-GCST003045 NA 27432 110944 European
Osteoporosis finn-b-M13_OSTEOPOROSIS NA 212778 16380452 European

23. TETE

TR BEMLARIF 7T R e B4 4 3 N 4135 XA SNPs /RN T A &, IX 4L SNPs 7 22 5 B 75 [N R s
JE A AR BN, FLR ARG . FRATI UC 1) GWAS R B Hp iide H A 5 LI SNPs, R LA e bt
P < 5e-08, HEWIAPHi(2) S5 E N 0.001, kb EHIKEN 10,000, LIHERZ 80T 45 R &0, M
H T SNPs 2 A {0 AT 15] AT AT B 1) SNP B2 EAT SR FUBE SIS 56 R (12> 0.8) ) SNP
BB T BB FISRE, WATHAT T FAERMTE, FAENT 10 WG SNP # 5 T A &
FEHERR, I F AR T 10 MRS TR EMZE. FHEMTTHEARA(N-K-1)/KxR’ /(1—R2) ,
Horp N FORBFEN GWAS FEAR, K R~ SNPs [, R? KR SNPs 755 5 50 e P T pe it A8 S L
i, R T 5L A SN R = (2x(1- MAF ) x MAF x 8)/SD » $& 1/ MAF fRIGREAEMLEL B, 7] 557 T EAF;
BN IE RN, SD NFREZE[17]. N T HfiE UC [ SNPs f& 75 7E & FE N AKCT E 5 AR A N R B %
HA<, AT LDlink (https:/Idlink.nih.gov/?tab=ldtrait){# 2 5 UC AH3< ) SNPs, HEBRATAERZM UC (I
RTETERZR, MM H = A DG SNPs, FH T JE8HXUREAR MR 20#T. fef5, 7EHET MR Zr#rz i, &
i1 F§ MR-PRESSO (Pleiotropy Residual Sum and Outlier) T BT 04T, VAHERR BA AL KT 2 2850 ) S i
fH, MITIHILR MR 2387 a] FE1E18].

2.4. DfEREENLDH

KWK T AREAR MR 07k, BEHER UC X OS IR BN A1, Hoh R 8R A 7 iy 2
JnAL# (Inverse Variance Weighted, IVW) [19]. ITVW J732 %0 A2 R SNPs /E 8 T BAF Bk PPAl 5
FBHRRGERZMMER LR, £ IVW i, AL T EA =N EOR 18H) 2R 4E H 7 2 1
AT IR BeAh, &R T AL A7 $02:(Weighted Median Estimator) [20]. MR-Egger [8] 95047211+
i 2 b 7 $0E (Simple Mode).  IIAUARZY (Weighted Mode)Z5 AN () MR 2341 7732, F F564IF UC 5 OS 1)
BRI G &R IR ALEE(WME) % OB B2, E T 208 —F L0 BRIV 26 200, PRSI
R — B, A IVW B8 45 5 . MR-Egger [019 7745 IVW 00T T AR .35 22 5, Hohs
ZACAET SRVFFITAH SNPs oA 2201, J HAERB A 5] N T BT X —FEE(H43 MR-Egger [0l 57775+
BT R 2 30 Je AR . Ak i A7 302 (Simplified Median, SM) & 5E4K 48 H: 8 B AL R % SNPs 3
1o, FEMRAEFIALEE R E AT IR AR AL 1205 5% SNPs B i 2 AAME AR, F MG T
AR R RN . DU RS (Weighted Model, WM) K454~ SNP R BRI SR 248 5 H B AR 2H ) SNP e EiAH 25
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EHATIRGTE, HZ&45H LL SNP $&8 & £ AR 8 £ S mACTE 2 E THE[22] .
2.5. BN

AHIEFUR 53 1 1 A 56 (Heterogeneity test) KA 56 &> THAZ B (IV)Z [\ 1) 5 B, 25 IV Z 8 i) 2
SR, R . T MR-Egger [BIHEAT 2 84 A Ml(Pleiotropy test), VPl IV 2 HAFEKT2
R, WA KL MR-Egger [RIH#EREIGELL T 0 B, FTARBIALEEK- 281 [23]. %1k 5 (Leave-
one-out sensitivity test), ZF AR IV JETHE MR 2558, DUAIBr AN B2 NMEURYE TV 351 fa, FoAhgRl &
IV i MR 4550 R0 508 RAETE ER[24]. FEMEEHFEHE: O P UC 5 0S KRS
B @ #EATHURE 0T, RS R AT SR .

3. &8
31. TEZE

M ebi-a-GCST003045 ikt 5 OS mEEAHIH) 86 4~ SNP. £id FiRfmik b, H3kET 86 4
SNP, #RJG4 5 MR-PRESSO 7041, AFR T 1 AN ERHE(rs4728142), AN T 85 /> SNP. 1X 85 4~ T
HAR RN R2 HI/NT 3.19%, TH— SNP SR FESHETEELE 63.1993 £ 902.6681 2 [8], HIKT
10, FKIATEARIK MR 73 b1 e 4 55 T HAR S, SNP [¥E4HE Bl L& 2.

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

2. 5ERTREXMWIELE SNP (FB5)

SNP EA OA CHR EAF p SE P R? F
rs10185424 G T 2 0.5396 —0.0966 0.012562 1.47E-14 0.004636 127.7706
rs10460566 A G 2 0.7611 —0.08177 0.01447 1.60E—-08 0.002431 66.85443
rs10748783 A C 10 0.5237  —-0.16476 0.012639 7.73E-39 0.013542 376.5501
rs10758669 A C 9 0.6504  —0.14322 0.012883 1.04E-28 0.009328 258.2694
rs10761659 G A 10 0.5399  0.117315 0.012624 1.50E-20 0.006838 188.8462
151077773 A G 7 0.5238  0.072128 0.012398 5.96E-09 0.002595 71.37555
rs10910092 G A 1 0.4676  —0.08635 0.012782 1.42E-11 0.003713 102.2149
1s9271858 G A 6 0.511 0.122709 0.012937 2.42E-21 0.007525 207.9787

rs941823 C T 13 0.7509  0.108669 0.014691 1.39E-13 0.004418 121.7155
rs9611131 C T 22 0.1477 —0.1427 0.018155 3.84E-15 0.005127 141.3463
rs9836291 A G 3 0.2878  0.170257 0.013246 8.20E-38 0.011883 329.8756
rs9891119 C A 17 0.3536  —0.08955 0.01331 1.72E-11 0.003666 100.9168
1s9941524 G A 2 0.4559  0.097716 0.012788 2.15E-14 0.004737 130.5552

3.2.UC 5 0S & E/REE (L4
FAMER IVW. MR-Egger 4347+ Simple Mode . WM 1E% M1 7153647 MR 407 #R¥E SCHik 7
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B R IVW JERSRE (P <0.05), RMEHMIEMSERA R, HicH Z8EMF Bk, tha b
R HAGBITES R [25]. Bk, FATESE IVW AR TBT L 22 MR 2 Hrrik, IR UC 5 0S 2

ﬂﬁfﬁ%a@%(m{ {E}9 1.0589, P=0.0439, 95%CI:

BALTIN UC BRGNS OS RSN . S FIHESRIME R I 2 A4k 3,

1.0015~1.1195), X—4REFGRITFE L, KH

511229556 -
155“-10 06

- nverse varancs yogHd -

"Ulcerative colitis || id:ebi-a-GCST003045' on 'Osteoporosis || id:finn-b-MM13_OSTEOPOROSIS'

MR effect size for

Figure 2. Forest plot of the two-sample analysis

2. WA EEREN T RARAE

Table 3. Results of analysis of exposure and outcome

#® 3. RESLERH MR DER

Ulcerative colitis (3% #&)

Method (777%)

MR-Egger
Weighted median
Inverse variance weighted
Simple mode

Weighted mode

OR (95%CI)
1.0962 (0.9550~1.2583)
1.0240 (0.9447~1.1100)
1.0589 (1.0015~1.1195)
0.9480 (0.7684~1.1694)

0.9287 (0.7907~1.0908)

b

0.0919

0.0237

0.0572

—0.0533

—0.0738

pval
0.1949
0.5627
0.0439
0.6195

0.3705

Cochran’s Q (P)

101.33 (0.0836)

101.68 (0.0918)
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3.3. BURESH

3.3.1. RFRMEIE(Heterogeneity Test)

Cochran’s Q K656 45 B 7R IVW (P = 0.0918)F1 MR-Egger (P = 0.0836)f] P {5 Kk F 0.05, F£HIAR
eSS LR R . B SNP FEIR B R RS A AR FR, BRI 458 ANAELE
SR 3).

MR Test
Inverse variance weighter / Weighter median
/MR Egger Weighter mode

Simple mode

N
&

=

N
v
.

o
=3

SNP effect on Osteoporosis | id:finn-b-M13_OSTEOPOROSIS
(=]
)

02 04 0.6
SNP effect on Ulcerative colitis || id:ebi-a-GCST003045

Figure 3. Mendel randomized scatter chart

E 3. B ESE

3.3.2. ZHIERIE (Pleiotropy Test)
MR-Egger [5[H53# BmBEE IS 0 AHZEA K, PAEN 0.1949, KT 0.05, RN IV %A SNP
TEAEARF 2R

3.3.3. FIEEHRIE (Leave-One-Out Sensitivity Test)

HRYE “Leave-One-Out Sensitivity Test” 125 F R I, TEARIRA BRSNS SNP JGRET /B 3-8 FH IVW 2
THEFIR PSRN, AR I Z V45 W 98 5 s RS 2 8] 1) S B B B S 52 1Y) SNPs. A7 £
(WL 4).

4. WHig

AR T 258 MR 2047773, 55 IVW. MR-Egger 7047+ Simple Mode %, WM %5, #3405 LLAT
MIRF AR, sk IVW ik 4 R (P <0.05), RIEIAR T RM4E AR, HEA WEER 2 50 mM
SRPE, T DUR A BAPESE (2510 DAL, FRATESE IVW AN ARBETC E 2 MR 4087, R
UC X} OS IR ABAE TVW 75 (OR = 1.0589, 95%CI: 1.0015~1.1195). WME 43 #1(OR = 1.0240, 95%CTI:
0.9447~1.1100)~ MR-Egger [F]J7(OR = 1.0962, 95%CI: 0.9550~1.2583) =Fi 7k N R IMAa w2 . AW FLERE

DOI: 10.12677/acm.2025.1551636 2432 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551636

KIGT F

W1 T VE S I 5 F OB Z A DR G 2R, It VRS i ¢ W] LASEIN & PRk R B, 5K %
HOUL S LRI T 45 AR

.

H v T '
0.00 0.04 0.08 0.12

MR leave-one-out sensitivity analysis for
“Ulcerative coills | I0:ebi-a-GCST003045' on ‘Osteoporosis || kifinn-b=M13_OSTEOPOROSIS'

Figure 4. MR leave-one-out sensitivity analysis
4. MR leave-one-out B4 17

UC & — MgV SORE M i, FURFAE 2 25 1 2 5 N B IR AN BEA — (1 R, B FEE B UC BB 11E
P 2 RE Hl8 5 25 B (CRC) I XU 2 IE AT 55261, UC I ARSREIR 32 AL 5 ml s 5 8 VR P 1) A
JG VS PR LA DL SR AR 57 PR EL ek S AN R FR RS (A B REAR [27], U HT UC Bz Wi = St
B T HEMIEGIRIRERI . SLi =Rt UGB A A, WS HSURB S IANG T i3] |
ZORHEBEIEA28]. WEHATIEAIEGERNE. LREBENE. WEE S5 A TS AU AR N
R 0 AR A RV R P SRR, IR RERE M2 WA DL SO i i AR I I [29]. UC EEHRYT J7 5K
BFEEGIETT (U S-FIEKAGERER 37 J57 A% [ P R P 4 G328 T 15 77105 ) DA S A it 351 HC A 0 78 A 3l /s
T HMFFRIGIT S, O B IR DA AR 24 T it 55t 6 20 B 28 iy T AR P [30]. — Tk B0
E RIS R S AT T IV & RAPAA) BUFR AT 7T & B, UC KIF ISR ARG IT 2 %4 3,
TR /N RE BE LA R A% R L I RORE[3 1], BEANRBIAR T . B RN R . ZRIM. B R LU
KR EAT S B A 22 UC Ja Va7 i FE v B8 i 2 lE 1 N 2R [32] RIBAAT SR A, 5 2EkVEH
W, UC MRz s EAEH . JbEME UC BIRMZELE 8.8~23.1/10 J3N/4F, BRIMAN KN 737l 4E
0.6~24.3/10 J3 N/AEH 7.3~17.4/10 J3 N/AEZTA[33] H—RENBEAHLL, B SOREPEIR 0 B #H R 5 KA
B R GAAFE TP, AT AR AR B S, R E 22%~T7% M 17%~41%Z 18], JRE XS
TEAF B FENRE . MO, AT FE Rt A BT AE[34]. BEAh, —TRAERRAS G AR I X DY) 12 4F B934T
A RN, 7E UC B3 AR AL OS In] REME 2 Z B II(OR = 2.9, 95%CI: 2.0~4.1) [35]. Serrano-
Montalban 5 A [36]F] FH & 47T A Pl (FRAX) THIHT I RGN KL UC BFETE 10 09 KA ™ HE
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JRBAA AN 4.05% (95%CL: 2.61%~5.79%). HHUETT WL UC %5 Wi 2 i & gk Rk P OS 1w LI
o E AR — A0 SR, 232 PR R4 B K, HA s RANKL-OPG 4,
RS2 AR5 5% KT «B BCAAR(Receptor Activator of Nuclear Factor-«B Ligand, RANKL)-5 & f&£ 4" % (Osteo-
protegerin, OPG)HI"T-#f & 48, (EIEHWEH N, RANKL Fl OPG 2 [a] )it T4 B QI e S 2k H
L, SR RANKL-OPG P2 A FG 40E B % WK ARG 7 SR S5 75 W IK 2l H R 2 [37].
— DU L3R BALE NS 1 15 W1 2 R 1) A3 v on] DO I8 I T 96k B 400 M 3805 R a3 9% RE 4 BRI 7 4 TNF-
o~ IL-1. IL-6. IL-7. IL-17 ZR&ic i, MImiET7 OPG/RANKL/RANK {5 5B, 1h RANKL 5 OPG
MItesl, BE— D AEdERE AR, B E TR TS BUE IR R . EAh, TNF-a 38 0] DL {2
FIRIP=AE, TR B T [38] [39]. WA, 4% il 4H i R - 0B 40 i [a) (R AH VR AN UC BB
VI A 3G e — 58, By UC B3 AE RS R, XE— e AR X i (g B = A= 1 T 5%
Wi WFFCRB, R PR B R e T RE . i SR A T PR A A K 4TS
HE SR AR IR T B A2 45[40]. — T Meta 43 #Ti2ox, EVRITIAND, IR B FE R R E#EE 5 mg 2%
BH 2 B RGE R BRI I K [41]. ST BRI, UC B 0E %R B A DL X 2 A2 2%
i 5| IR R IR T RS . A, 4EE R D S Agk R HUIR S R ThRETTHEB 2 UC 5 OS
Z AN ENLE o 4EA4E 2R D ACE RS R P8 HRSFIRIER (PTH) . SCREE I AR 88 55 2 FpL
i, BRI R R U B, I OAE B PR . PURA R R E[42] [43]. — DTk B B
B EE2EBEX 504 44 IBD B35 1 18l Bt A SURE 72 R B, 49.8%(1) IBD B = 44K D, HrF 10.9%™
HEZ, FEZFEERERAPRZ44R D WATREMEE K LS55 si Mo oe, RigiER D =1
UC S8 7R AR 05 8 20 14 R AR 36 R 2 I U MR IR, X 5 7 R B3 I DL AN, Rtk R
FISMYEE R D KFERTA IBD BE PR EE, HYE UC B b, AR gk e Al A 75 i = 1 52
Wi A BB /N44]. — TR Zhou 28 AHEATILANN T 13 WiREWT B AT, ¥ &% 1154 42 5% T UC 5 OS
ff) Meta ) T tHAESE 1 iX —ia%h, B UC B3 M 25-F 3 44 K D IRERUR,  MiE FUIR S5 i IR
B, AN, UC BB A B 2R TR R4, OR N 6.41 (95%CI: 2.59~15.87), F£M UC BHE K
AR PR ) LR S35 M I [45] . ZRARREE (4018 I R AR VIE B HIJNERE OP 5 UC Z IR 13k
ARILOP 5 UC Z [A7E#EIL[E #) miRNA, Bl hsa-miR-455-3p. 7E OP Hi#% 1, hsa-miR-455-3p [{Z&ikK
PRI, AR UC 2, hsa-miR-455-3p R/ LI, IR0 R R IEEHK U] hsa-miR-455-3p Al
REAE PR 096 BRI A rh RAEASFI AR A, (R hsa-miR-455-3p AT AERCABNVAITHE A, GBITIFR
EF%T OP 1 UC HIIETT 5

AR AE T BT T 2Tt g i XM 5 SNP R R B P AEA MR 204, BT AR 1R
F IR B A 2 KR e R AR WA, N TR — 8, AW R YR BEHL 2 FL B SNPs NIRRT 5, 2L
BEARG 7 sz 1) R SR A B 2% TR 3 5 | RS A ey, AT SERAK 776 UC 3900 OS XUy R SREAHE T o SR 1T A I iE 9
WAFE— B R BRE: © FEAIERE 2ok B BRINTE, BRI AHIF 72 (0 25 B4t 2 H AR e F0 N T e
FEAE— 8 BIRR .  TERF FE 2510 B B A T S it OB D BRANR W vl AT A& AR . — 7T,
A DA REAR A WS A FL At b e N RO RIHE . IXFR S )2 B2 TR IR N s, S5 A R IX T T
M BEITHU I G, (5 BT B IR R E SR R R R AR SR AE B S— 7, BT
FEEHERIR, W] LLE F H Al 7 iR B IR R e AU A 18 . S [RIR e AT B B A T VR P 2 R
ST, WA AT BEAEAE Rl S e R 2, TR AR S 45 1 AT R HEAS IE RN 8. @ R MR %tk
DT F G LSRR 7 P T BEAEAE TR AR BT R SR G R, (EATSRAFE TR RV AR (M mT Re ik, JUIH 2 TE SNPs 1)
DR ARG RGN o WF TG RANWIE WG R T P8 IR T REAFAE R SR OCER, B AT MR A BEIEE fe

DOI: 10.12677/acm.2025.1551636 2434 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551636

ESEEK

B S X — R OC R WO, SR R — P RSt T, DA RS RFATIRIE S 6% .
@ MR B T HAS EAGHE N B s 51, (H 0 5 T H A B i HoAh 5 45 ARG IR 1%, RIFE(E £ %%
PE, M4 MR R TRe Gz, OERFFLHEH T MR-Egger [FIA3H1(P = 0.1949) KAl FIAZ 1E
2, EAREE AR X — 8, BTk SNPs A fg 5 AR & VR 42 R ARG, B3 RIS §2ma UC Al
OS LA AR A

AW TR FH P FEA MR 23 iR UC A1 OS 1 800 MUK, 45 53R B0 UC 5 OS HIR AR Z IRIFEAE AR K
Fo X— R TENGIR TAE X UC B #4752 BER I (0 S 220, IR 17— HRIH OS, MAzAp
BT HEIRTT, DA B T RIE T XU

EHEUmHE

RS RHE R, 3T 2 UGB HE R AR (1 = 4 A BR O RS 73 M MR BB T TEAE (R 45 5% U RE IR A4 )
2£HF 78 (N0.2022-YF05-02035-SN) »

SE

[1] Lane, J.M., Russell, L. and Khan, S.N. (2000) Osteoporosis. Clinical Orthopaedics and Related Research®, 372, 139-
150. https://doi.org/10.1097/00003086-200003000-00016

[2] Qaseem, A., Hicks, L.A., Etxeandia-Ikobaltzeta, 1., Shamliyan, T. and Cooney, T.G. (2023) Pharmacologic Treatment
of Primary Osteoporosis or Low Bone Mass to Prevent Fractures in Adults: A Living Clinical Guideline from the Amer-
ican College of Physicians. Annals of Internal Medicine, 176, 224-238. https://doi.org/10.7326/m22-1034

[31 Cooper, C., Cole, Z.A., Holroyd, C.R., Earl, S.C., Harvey, N.C., Dennison, E.M., ef al. (2011) Secular Trends in the
Incidence of Hip and Other Osteoporotic Fractures. Osteoporosis International, 22, 1277-1288.
https://doi.org/10.1007/s00198-011-1601-6

[4] Sgambato, D., Gimigliano, F., Musis, C.D., Moretti, A., Toro, G., Ferrante, E., ef al. (2019) Bone Alterations in Inflam-
matory Bowel Diseases. World Journal of Clinical Cases, T, 1908-1925. https://doi.org/10.12998/wjcc.v7.i115.1908

[5] Salari, N., Ghasemi, H., Mohammadi, L., Behzadi, M.h., Rabieenia, E., Shohaimi, S., et al. (2021) The Global Prevalence
of Osteoporosis in the World: A Comprehensive Systematic Review and Meta-Analysis. Journal of Orthopaedic Surgery
and Research, 16, Article No. 609. https://doi.org/10.1186/s13018-021-02772-0

[6] Wang, Y., Tao, Y., Hyman, M.E., Li, J. and Chen, Y. (2009) Osteoporosis in China. Osteoporosis International, 20,
1651-1662. https://doi.org/10.1007/s00198-009-0925-y

[7]  Yu, F. and Xia, W. (2019) The Epidemiology of Osteoporosis, Associated Fragility Fractures, and Management Gap in
China. Archives of Osteoporosis, 14, Article No. 32. https://doi.org/10.1007/s11657-018-0549-y

[8] Nakase, H., Sato, N., Mizuno, N. and Ikawa, Y. (2022) The Influence of Cytokines on the Complex Pathology of Ulcer-
ative Colitis. Autoimmunity Reviews, 21, 103017. https://doi.org/10.1016/j.autrev.2021.103017

[9] Le Berre, C., Honap, S. and Peyrin-Biroulet, L. (2023) Ulcerative Colitis. The Lancet, 402, 571-584.
https://doi.org/10.1016/s0140-6736(23)00966-2

[10] Ng, S.C., Shi, H.Y., Hamidi, N., Underwood, F.E., Tang, W., Benchimol, E.I., et al. (2017) Worldwide Incidence and

Prevalence of Inflammatory Bowel Disease in the 21st Century: A Systematic Review of Population-Based Studies. The
Lancet, 390, 2769-2778. https://doi.org/10.1016/s0140-6736(17)32448-0

[11] Ng, S.C.(2015) Emerging Leadership Lecture: Inflammatory Bowel Disease in Asia: Emergence of a “Western” Disease.
Journal of Gastroenterology and Hepatology, 30, 440-445. https://doi.org/10.1111/jgh.12859

[12] Targownik, L.E., Bernstein, C.N., Nugent, Z. and Leslie, W.D. (2013) Inflammatory Bowel Disease Has a Small Effect
on Bone Mineral Density and Risk for Osteoporosis. Clinical Gastroenterology and Hepatology, 11, 278-285.
https://doi.org/10.1016/j.cgh.2012.10.022

[13] Casals-Seoane, F., Chaparro, M., Maté, J. and Gisbert, J.P. (2016) Clinical Course of Bone Metabolism Disorders in
Patients with Inflammatory Bowel Disease. Inflammatory Bowel Diseases, 22, 1929-1936.
https://doi.org/10.1097/mib.0000000000000815

[14] Davey Smith, G. and Ebrahim, S. (2003) “Mendelian Randomization”: Can Genetic Epidemiology Contribute to Under-
standing Environmental Determinants of Disease? International Journal of Epidemiology, 32, 1-22.
https://doi.org/10.1093/ije/dyg070

DOI: 10.12677/acm.2025.1551636 2435 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551636
https://doi.org/10.1097/00003086-200003000-00016
https://doi.org/10.7326/m22-1034
https://doi.org/10.1007/s00198-011-1601-6
https://doi.org/10.12998/wjcc.v7.i15.1908
https://doi.org/10.1186/s13018-021-02772-0
https://doi.org/10.1007/s00198-009-0925-y
https://doi.org/10.1007/s11657-018-0549-y
https://doi.org/10.1016/j.autrev.2021.103017
https://doi.org/10.1016/s0140-6736(23)00966-2
https://doi.org/10.1016/s0140-6736(17)32448-0
https://doi.org/10.1111/jgh.12859
https://doi.org/10.1016/j.cgh.2012.10.022
https://doi.org/10.1097/mib.0000000000000815
https://doi.org/10.1093/ije/dyg070

KiGT F

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[28]

[29]

Hemani, G., Zheng, J., Elsworth, B., Wade, K.H., Haberland, V., Baird, D., et al. (2018) The Mr-Base Platform Supports
Systematic Causal Inference across the Human Phenome. eLife, 7, €34408. https://doi.org/10.7554/elife.34408
Raine, T., Liu, J.Z., Anderson, C.A., Parkes, M. and Kaser, A. (2014) Generation of Primary Human Intestinal T Cell

Transcriptomes Reveals Differential Expression at Genetic Risk Loci for Immune-Mediated Disease. Gut, 64, 250-259.
https://doi.org/10.1136/gutjnl-2013-306657

F A, T3, BT, . B SERBEVLAET TS ThRe 0B TR AAE IR R ¢ R (7], BUARTIR R, 2022,
49(9): 1537-1542+1589.

Verbanck, M., Chen, C., Neale, B. and Do, R. (2018) Detection of Widespread Horizontal Pleiotropy in Causal Rela-
tionships Inferred from Mendelian Randomization between Complex Traits and Diseases. Nature Genetics, 50, 693-698.
https://doi.org/10.1038/s41588-018-0099-7

Burgess, S., Dudbridge, F. and Thompson, S.G. (2015) Combining Information on Multiple Instrumental Variables in

Mendelian Randomization: Comparison of Allele Score and Summarized Data Methods. Statistics in Medicine, 35, 1880-
1906. https://doi.org/10.1002/sim.6835

Bowden, J., Davey Smith, G., Haycock, P.C. and Burgess, S. (2016) Consistent Estimation in Mendelian Randomization
with Some Invalid Instruments Using a Weighted Median Estimator. Genetic Epidemiology, 40, 304-314.
https://doi.org/10.1002/gepi.21965

Slob, E.A., Groenen, P.J., Thurik, A.R. and Rietveld, C.A. (2017) A Note on the Use of Egger Regression in Mendelian
Randomization Studies. International Journal of Epidemiology, 46, 2094-2097. https://doi.org/10.1093/ije/dyx191

FLAAS, BRlE, EREDE, 55 MR [ B K ST 55 a0 ACo JUURE AT XURS 4 9 R A i R BE AL 75 (3], T E 3
ik Ak 2% &, 2023, 31(6): 510-516.

Bowden, J., Davey Smith, G. and Burgess, S. (2015) Mendelian Randomization with Invalid Instruments: Effect Esti-
mation and Bias Detection through Egger Regression. International Journal of Epidemiology, 44, 512-525.
https://doi.org/10.1093/ije/dyv080

Gronau, Q.F. and Wagenmakers, E. (2018) Limitations of Bayesian Leave-One-Out Cross-Validation for Model Selec-
tion. Computational Brain & Behavior, 2, 1-11. https://doi.org/10.1007/s42113-018-0011-7

Wang, S., Zhu, H., Pan, L., Zhang, M., Wan, X., Xu, H., et al. (2023) Systemic Inflammatory Regulators and Risk of
Acute-on-Chronic Liver Failure: A Bidirectional Mendelian-Randomization Study. Frontiers in Cell and Developmental
Biology, 11, Article ID: 1125233, https://doi.org/10.3389/fcell.2023.1125233

Lovasz, B.D., Golovics, P.A., Vegh, Z. and Lakatos, P.L. (2013) New Trends in Inflammatory Bowel Disease Epidemi-
ology and Disease Course in Eastern Europe. Digestive and Liver Disease, 45, 269-276.
https://doi.org/10.1016/j.d1d.2012.08.020

Gooding, I.R., Springall, R., Talbot, I.C. and Silk, D.B.A. (2008) Idiopathic Small-Intestinal Inflammation after Colec-
tomy for Ulcerative Colitis. Clinical Gastroenterology and Hepatology, 6, 707-709.
https://doi.org/10.1016/j.cgh.2008.02.031

Maaser, C., Sturm, A., Vavricka, S.R., Kucharzik, T., Fiorino, G., Annese, V., et al. (2018) ECCO-ESGAR Guideline
for Diagnostic Assessment in IBD Part 1: Initial Diagnosis, Monitoring of Known IBD, Detection of Complications.
Journal of Crohn’s and Colitis, 13, 144-164. https://doi.org/10.1093/ecco-jcc/jjy113

Biamonte, P., D’Amico, F., Fasulo, E., Bara, R., Bernardi, F., Allocca, M., et al. (2023) New Technologies in Digestive
Endoscopy for Ulcerative Colitis Patients. Biomedicines, 11, Article No. 2139.
https://doi.org/10.3390/biomedicines11082139

Raine, T., Bonovas, S., Burisch, J., Kucharzik, T., Adamina, M., Annese, V., ef al. (2021) ECCO Guidelines on Thera-
peutics in Ulcerative Colitis: Medical Treatment. Journal of Crohn’s and Colitis, 16, 2-17.
https://doi.org/10.1093/ecco-jcc/jjabl78

Mcnamara, D. (2018) New IBD Guidelines Aim to Simplify Care. Medscape Medical News.

Himmel, M.E., Hardenberg, G., Piccirillo, C.A., Steiner, T.S. and Levings, M.K. (2008) The Role of T-Regulatory Cells
and Toll-Like Receptors in the Pathogenesis of Human Inflammatory Bowel Disease. Immunology, 125, 145-153.
https://doi.org/10.1111/j.1365-2567.2008.02939.x

Du, L. and Ha, C. (2020) Epidemiology and Pathogenesis of Ulcerative Colitis. Gastroenterology Clinics of North Amer-
ica, 49, 643-654. https://doi.org/10.1016/j.gtc.2020.07.005

Ali, T., Lam, D., Bronze, M.S. and Humphrey, M.B. (2009) Osteoporosis in Inflammatory Bowel Disease. The American
Journal of Medicine, 122, 599-604. https://doi.org/10.1016/j.amjmed.2009.01.022

Lo, B., Holm, J.P., Vester-Andersen, M.K., Bendtsen, F., Vind, 1. and Burisch, J. (2020) Incidence, Risk Factors and
Evaluation of Osteoporosis in Patients with Inflammatory Bowel Disease: A Danish Population-Based Inception Cohort
with 10 Years of Follow-Up. Journal of Crohn’s and Colitis, 14, 904-914. https://doi.org/10.1093/ecco-jcc/jjaa019

DOI: 10.12677/acm.2025.1551636 2436 I A [ 2 3k

B


https://doi.org/10.12677/acm.2025.1551636
https://doi.org/10.7554/elife.34408
https://doi.org/10.1136/gutjnl-2013-306657
https://doi.org/10.1038/s41588-018-0099-7
https://doi.org/10.1002/sim.6835
https://doi.org/10.1002/gepi.21965
https://doi.org/10.1093/ije/dyx191
https://doi.org/10.1093/ije/dyv080
https://doi.org/10.1007/s42113-018-0011-7
https://doi.org/10.3389/fcell.2023.1125233
https://doi.org/10.1016/j.dld.2012.08.020
https://doi.org/10.1016/j.cgh.2008.02.031
https://doi.org/10.1093/ecco-jcc/jjy113
https://doi.org/10.3390/biomedicines11082139
https://doi.org/10.1093/ecco-jcc/jjab178
https://doi.org/10.1111/j.1365-2567.2008.02939.x
https://doi.org/10.1016/j.gtc.2020.07.005
https://doi.org/10.1016/j.amjmed.2009.01.022
https://doi.org/10.1093/ecco-jcc/jjaa019

ESEEK

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Serrano-Montalban, B., Arias, A., Friginal-Ruiz, A.B. and Lucendo, A.J. (2017) The Use of the Fracture Risk Assess-
ment (FRAX®) Tool in Predicting Risk of Fractures in Patients with Inflammatory Bowel Disease: A Systematic Review.
Journal of Clinical Densitometry, 20, 180-187. https://doi.org/10.1016/j.jocd.2016.08.010

Chedid, V.G. and Kane, S.V. (2020) Bone Health in Patients with Inflammatory Bowel Diseases. Journal of Clinical
Densitometry, 23, 182-189. https://doi.org/10.1016/j.jocd.2019.07.009

Briot, K., Geusens, P., Em Bultink, 1., Lems, W.F. and Roux, C. (2017) Inflammatory Diseases and Bone Fragility.
Osteoporosis International, 28, 3301-3314. https://doi.org/10.1007/s00198-017-4189-7
Boyce, B.F. and Xing, L. (2008) Functions of RANKL/RANK/OPG in Bone Modeling and Remodeling. Archives of
Biochemistry and Biophysics, 473, 139-146. https://doi.org/10.1016/j.abb.2008.03.018
van Staa, T.P., Leufkens, H.G.M., Abenhaim, L., Zhang, B. and Cooper, C. (2000) Oral Corticosteroids and Fracture

Risk: Relationship to Daily and Cumulative Doses. Rheumatology, 39, 1383-1389.
https://doi.org/10.1093/rheumatology/39.12.1383

Staa, T.P.v., Staa, T.P.v., Staa, T.P.v., Leufkens, H.G.M. and Cooper, C. (2002) The Epidemiology of Corticosteroid-
Induced Osteoporosis: A Meta-Analysis. Osteoporosis International, 13, 777-787.
https://doi.org/10.1007/s001980200108

Krishnan, A.V. and Feldman, D. (2011) Mechanisms of the Anti-Cancer and Anti-Inflammatory Actions of Vitamin D.
Annual Review of Pharmacology and Toxicology, 51, 311-336.
https://doi.org/10.1146/annurev-pharmtox-010510-100611

Raman, M., Milestone, A.N., Walters, J.R.F., Hart, A.L. and Ghosh, S. (2010) Vitamin D and Gastrointestinal Diseases:
Inflammatory Bowel Disease and Colorectal Cancer. Therapeutic Advances in Gastroenterology, 4, 49-62.
https://doi.org/10.1177/1756283x10377820

Ulitsky, A., Ananthakrishnan, A.N., Naik, A., Skaros, S., Zadvornova, Y., Binion, D.G., ef al. (2011) Vitamin D Defi-
ciency in Patients with Inflammatory Bowel Disease. Journal of Parenteral and Enteral Nutrition, 35, 308-316.
https://doi.org/10.1177/0148607110381267

Zhou, T., Pan, J.,, Lai, B., Cen, L., Jiang, W., Yu, C., et al. (2020) Bone Mineral Density Is Negatively Correlated with
Ulcerative Colitis: A Systematic Review and Meta-Analysis. Clinical and Translational Medicine, 9, Article No. 18.
https://doi.org/10.1186/s40169-020-00270-0

2R, BRAOAT, BRI, . B RBAAAE S Bt A T R JOR I R INAEME B 0] P EE BB R,
2021, 27(7): 950-957.

DOI: 10.12677/acm.2025.1551636 2437 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551636
https://doi.org/10.1016/j.jocd.2016.08.010
https://doi.org/10.1016/j.jocd.2019.07.009
https://doi.org/10.1007/s00198-017-4189-7
https://doi.org/10.1016/j.abb.2008.03.018
https://doi.org/10.1093/rheumatology/39.12.1383
https://doi.org/10.1007/s001980200108
https://doi.org/10.1146/annurev-pharmtox-010510-100611
https://doi.org/10.1177/1756283x10377820
https://doi.org/10.1177/0148607110381267
https://doi.org/10.1186/s40169-020-00270-0

	溃疡性结肠炎和骨质疏松的两样本孟德尔随机化研究
	摘  要
	关键词
	A Two-Sample Mendelian Randomization Study of Ulcerative Colitis and Osteoporosis
	Abstract
	Keywords
	1. 介绍
	2. 材料与方法
	2.1. 方法设计
	2.2. 数据来源
	2.3. 工具变量
	2.4. 孟德尔随机化分析
	2.5. 敏感性分析

	3. 结果
	3.1. 工具变量
	3.2. UC与OS的孟德尔随机化分析
	3.3. 敏感性分析
	3.3.1. 异质性检验(Heterogeneity Test)
	3.3.2. 多效性检验(Pleiotropy Test)
	3.3.3. 剔除检验(Leave-One-Out Sensitivity Test)


	4. 讨论
	基金项目
	参考文献

