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Abstract

Objective: Based on the traditional Chinese medicine theory of “Dan Zhu Jueduan”, the causal rela-
tionship between cholelithiasis and anxiety disorder was investigated by using two-sample Mende-
lian randomization (MR) method. Methods: Large-scale data were derived from genome-wide asso-
ciation studies (GWAS) with cholelithiasis as exposure factor and anxiety disorder as outcome var-
iable. The inverse variance weighting (IVW), MR-Egger, weighted median (WME), simple mode (SM)
and weighted mode (WM) were used to analyze the results, with the Inverse variance weighted
method the main analysis method. And assess the reliability of the results for heterogeneity, pleiot-
ropy, and sensitivity. Results: A total of 47 single nucleotide polymorphisms (SNPs) were selected.
The Inverse variance weighted method showed that chololithiasis increased the risk of anxiety dis-
order (OR = 1.0008, 95%CI: 1.0001~1.001, P < 0.05). Multiple sensitivity analysis indicated that
there was no pleiotropy and heterogeneity in the results of MR analysis, which verified the stability
of the results. Conclusion: There is a positive causal relationship between cholelithiasis and anxiety
disorder, which enriches the theoretical connotation of “Dan Zhu Jueduan” from the genetic per-
spective and lays a foundation for further research.
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1. 5|8

(E » REFIIE) Bl “PEEPIEZE, RETHE” , HREZYONERETE TGRS &5
Z)e RHATRE S —FhE W2 R BHIESR , F 5 IHATRE B oI AR, T3 3 AT R A e R P e R BAY
B JFAIIRRBEE R . PR R R, HEEMRRE1]. HERIE, IEARE RN IR R LN 10%~15%
[2]; fEHHE, BEAERBEHRIE 8%~10%, ITERE N, REEscR. O ARSI, AAE
R AR B S N[3]. A RERE R B LIRS s 2B, DA 72 RREEMI B %2 5 IR R AR I I R
RENFEERIU4]. 52 2019 AR ERFATREN, 2020 FE4EREE 100,000 AHHE 4802.4 N EAH HEEAE
[5]. CHIM-TIY 24 2019 4E7E T [E B IT AT R F R A Bon, TR A BIE A A B RLAN 7.6% (6], if
JEFRE KB AL, A m R R R M A S T BRI B Mg R R 7]. B R, IR BIR
SRR AR 7 v, AR IR BV I3 3R PRI B & R R R
XK. 5SRO RBEBTER], R EARA R ZY) 5 SR ARG E T RE RS . WERE. AR EE G
SERNRIRNI9], o R TR AT AL £ AR Ok 7 5 (V) 67 T R0

PECF i AR RERE A& AR AR UL MS Ve, — T o B P 2 N (R R D T T 90 R B, PR %
BUIE S5 A0 R B L B RS R BER AR 10]. [RIRE, 725 — TGP i ABEIR IR 5, RIERR A
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SE B LA 63% A EIEINARSEA RIGLE[11]. /£ —DURTHETERE DT 7 b, 30 i o AR R A 15 I 3 1)
BRA S5 FREE HH IR SEREAR R RS [ 120 PRI, 1 AR i o £ REORE PR IR SRS, A BTk — 0 B i £
FEIE (19 A IRATL i DA B 36 B BB AL AN VR T 7 5 o B TR 2R I 15 I 1) DR SR G ER IR AA A, X S e
T FEAE A e IE A 6 B () PR SR DG I B AEAE PR i o B /R BE LA (Mendelian randomization, MR) & —
HETE L B R OC R BRAT I 5 071, IR T 8L AR RAEZ I P58 BENLAMTC,  Refs e KRS L
G TR A% R R AN S W R SR OC R A 13] . AT 78 B 7E 5 T4 B PR 2 DGR 7T (genome-wide association
study, GWAS)#iz, RFHXUFEA MR A 5%, RZENEAERAEEAERITEER R LR

2. MR EA*
2.1. #AET

IRV IEATRE 5 R FSE 2 (M I AR DGR ASHEFE M GWAS L Hieta £ A gR BT A R (% e TR 30 A
JEIE (45 532 ) SNP Hiis, It th i) SNP /8 THAS R, RAXUFEA MR J7i%70 0, JExT 45 R 5Edk
BEATHE DA

2.2. WHEFKIR

AP AR VR B IEU Open GWAS $iE 2, ARG, TEAIAIR . HAARER GWAS
iR H 2021 41— 00 487,553 44 KK ABFIIBIT 7E[ 14], A 26,122 BIIEAAE £38 H 461,431 0B,
#) 24,173,391 > SNP i i FEJEAER) GWAS Hdik 5 2021 40— 00 484,598 44 BRI NHERIHT 7E[15],
B 6514 17 FE FEE B A 478,084 BIXTHE, £ 9,587,836 4~ SNP £ 14 o

2.3. TR EWIHFE

MR 73 HTi 4% SNP 1EJy T. 48 & (Istrumental Variable, IV), HHTFTHABIERET LT 3 MEOMRE
[16]: (1) 1Ey T HAR & (138 45 A8 S A 201 5 I AREIX — B2 85 R R ARG O 1 0 2 HH 5 % 8 R 3 A 5% 1) SNPs,
WEP<5x107%, r2<0.001, kB =1.0 x 10* DAy/b Hist & 728 5 5% B AN P s iR w2 . (2) TR
A E AT DLRES R AR AR REE AR OC, B R RRid i R R R 30 4 R IE s e . (3) AR B ANRRER I e IR A
P #AHK . 3@3d PhenoScanner [17# R T & 26 1F 1) SNPs, HEBR 5 A8 EAEAH 5C AR 2% K 32 A1 5 45 FBAE
FHORI SNPs, fe)a, F it &P TEAERSREE, M FE > 10, W AIRIER SNPs HAAAESS T
HAFR[18].

2.4. MR 531

AHIE TR P BEATL R B A AL AT XU A MR 230 A7, 38 MR Z3 At DAVPAS IE A 0 5 A8 B 2 a] I 7 E ]
BB R I Hr LAY 7 22 AL (inverse-variance weighted, IVW)/E A% 02[19], [AIS K MR-Egger-
AR A $ i (weighted median, WME). & FR AR 1 7 (simple mode, SM) A INBUR Y 7% (weighted mode, WM)
PEOUABY TR [20]-[22], BAGRIE MR ZRAGATEEVE. 24 P <0.05 i, YONGIRAEA S8 L.

2.5. SRR R

AWFFeiaL Cochran Q test PPAS FEAL I & TAFEZE SR, 2 P>0.05 RYIAFAERE. ] MR-
Egger AR AW &4 SNP 2 [A] 2 RAFLEKF 2 200, anRkeh KT 0, SHIARAEK-F 2 200, RIS #
TN RTINS, 45 RTRIEAE . BN FBR (Leave-one-out) K 6 P& — AN TV BEATIZ SRR, HER R
IV F =L O ONAB AT 0T o TV BRI A SNP, W Sfxd 45 R BEA RA R, R IILE Fefafdny . @
o PA b — RAVBURME AT, DA R 45 R B HERA VAN g P (23]

DOI: 10.12677/acm.2025.1582240 350 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1582240

=
St
&

2.6. FIHRHMRARZIR

Jifi MR 7 fT i it f# A R 4.3.2 k&% TwoSampleMR 3523 .
3. 55
3.1. fEtHAY SNPs

AT 5T BT F ) 2 5 IR RN 45 = 42 1 () GWAS $dii s B L2 1. WIEATRE ) GWAS Ui 2 A #2 5L SNP,
LBRIESA S HEBR 54 AR A S R EE R ERM R SNP J5, HIHLS5AEE GWAS B4, &
JE A5 3] 47 4~ SNPs, Fif SNPs [ F giit-&3>10, FIATFIEK SNPs R AFAES T EZ &,

Table 1. Source and detailed information of GWAS data
2 1. GWAS BBk L IFHAER

BRI R GWAS ID 9 191 20 Xt R 40 SNPs
HATE ebi-a-GCST90018819 26122 461431 24173391
HERIE ebi-a-GCST90038651 6514 478084 9587836

3.2. BBAGEXT£EEEAE Y B SRR

M IVW. MR-Egger. WME. SM. WM 13k MR fliiH$os g Wik 2. IVW ISR ER, THAE
SR FERE A 1K) KUK (OR = 1.0008, 95%CI: 1.0001~1.001, P < 0.05). IVW %42 MR 23047 (A% 0 7 15,
HAEZERZ . £ IVW E T R G F e AT~ % MR-Eggerv WME. WMD. SMD 5 IVW %
PR BONAE R X S T — 30, 0 PAESA G 58 . B 2 AT, TR SR B R 808 7 1)
—H, PRI R R R N fE R R 2R

Table 2. Two-sample Mendelian randomization analysis results

2. PHEARERBEN DTSR

M7 nSNP OR OR (95%CI) P
inverse-variance weighted 47 1.0009 1.0001~1.0016 0.02
MR-Egger 47 1.0008 0.9996~1.0019 0.19
weighted median 47 1.0004 0.9992~1.0019 0.51
simple mode 47 1.001 0.9989~1.0032 0.33
weighted mode 47 1.0006 0.9996~1.0015 0.25

3.3. BURMES

KA IVW 381 MR-Egger VAl T B AR & 2 [R5 it P . MR-Egger 7445 27~: Cochran’s Q =
52.366, Q_df=45, P=0.209 (>0.05); IVW iR E/R: Cochran’sQ=52.411, Q_df=46, P=0.239
(>0.05). MR-Egger #H £ 170 #7 7%, Egger-intercept=1.31952 x 1075, se=6.734512x 1075, P=0.845
(>0.05), VLHIARMM BT 28500, RRBBEREN IV IEAEZ BT REUIMIREENE . HEA
S BRA B0 56 UE RS SNP AL s SRR G R AU, &4 SRR 14 SNP, 62T 0 A, R RS
i EBR A SNP IFHEE MR 04T, A2 BRI R AR g om, s 2s R ptada it et B x
PRI, BRI SZ VB A A 52 v] BEVERL /N
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4. g

T CPHE B R EE S, AR T GWAS HdE A b IHARE S AR RERE B . SR B REAR MR
T3 A TR ARE S R R XU RV AE 2, JF R R 7 B i 25 AT 30 E . 255K, IRAE S 4
FEIE 2 (M7 AE R IR ARG, BB E 2 38 M AR R 1 XU o

FEREJE PR “ADUE” CREERT PR SEVEME, BAE SRS M, BRI Rl BB R
RETA 1T N RS 01 G820, 1A FUE AR S5 AR AR MR 23 b b I, IR R o 8 RRORE R s e LA
it X, BYIEAE R SEE RGN R, “BHERB HE (KRR« REMIE) “fHE P IE
ZHE, WWHE”, CGRR) #—DPiikh. “BHERIRZA, SOy IR, iR e FEEAE
B, BEUIE. 7 CGRIX <0 H) el “BEhE, HIRCE, KB, —HERe, HoumE, 2
KPANE, HREWELAEE . 7 DL LS ORI Th RS SRS M B A HEEE R . HIENN (PiE) rsS: “H
M5E, FEMRLEL” [24], BIARASAE, JEAGPhAD, WISk a], HEESFHE . mERER KN TR (K
2 HFRR) BRUN EES, LTS, BASEILH” , BT IEASSE TS R A B
A, RS “RHE W A E “PHF ] B R N CREIERI LA AR P IE[25]. #IHZ BT ThRE R,
SERM AR, ML CGRIX < IKie) Frs: “BIkE, BhRmiK, O, {RE. 7 DR (R
X« ASFIFHIEY B “HHpig, JARE, D, WKEt, ONEE, BAKHZ, BihmmaR, %
M. 7 PRI, EHE B B 5O RIS HRAE A PR A R 46 RN RE 0 R I, RIS RVE . 1% 1=H,
KEEES . EPACOHES T, XA R 420 S R AR BB A RTUH, X Ui 5
AR EL] 7 H AR A BN IR DhReRy, s KRR EAE[26]. Bl BT “IHFuelr” i R
W, ETE A B S5 1 ZE 7 P78 R L A8 v LA

BT CRHE G B, BIRAE A E AR AR I R R G R, FEW R = a[27] H—, (RAX &5
e CDPHZMT. 7 B (BT REREIR S IEAE o FONTER N, OO Z R, AR
SPELIEE, SEORSAARE, W EREL O, OMART, RTRONEEREE28]. K, (ERZEIER) 5
“COMKBETCEMA, fE RN TR b ERUFTHEZHN. 7 (LER) =: “HHAMK, K&
KA, 7 UL UL IERA K o IR AR, O AERE, BER AN, WORRINCARERE, MRS, BE
TEFEAAR, REARTAH KA SRS B2 P, BB B R R i 4 G BRI PE T, A IR SZ2 0, 1S E AN R T
229, H=, FHREE (BEHR) ik “MHE, PHEEZS, BENTNZ. 7 W2 HEESL
fERTHE . ARG RZA . ST AR . B, EEAR, B R AR K M ua k=],
FRBEAZE, MR, W AFI[30].

TEMCERR LR -, MR BP0 R R A RE RN 1 AR SR R, X B S ARZ A % (1) IHAES
FEREREHSZ M R I 2R 1 E (ApoE) S SR B4 . ApoE J& — Mt flg o i 47+ 1S A i 45 56 F B i 2R
15T, e A R 1 2 38 A 4 A [ R Y IR T [3 1] Chun Xu 58 AW 5T~ T ApoE %547 2 (Kl 5
PEHEF B AR B RS T 1 95[32] - Ramos 25 N AT 78 K /N BRI BEAZ 1 ApoE 7 35 388 Jin DA 7 44 65t
(75 2 /N BRI R FEAE 4T N[33]. Martinez-Lopez S5 AN 7E R0, S REZ R EAHEL, IHAE R E &E
75 ApoE E3/E4 FLK U1 ApoE E4 2567 3L K], ApoE E4 54 3 BRI - JIH A7 0E & R FR3e A% 5 [ 11 (2)
R BR AR 25 6L 1T g & IR ARE 15 AR R DR SR OCBR M S8 o IRV IR AR 25 LA IR AR 1) A R e o b B 2
PER, HAEMEHEIRAE R ARG, rE G0 718 b i S R 3 g — 2D I s AR v R A 3L [34]. B
SRR ERVE RN, RILEANS S5RERE, EETESS T, S5EMUSZ AR, JHED)
REITRI[35], I WpE IR OO M BAT /R PRI BRI A5 [36] 0 1T — TS £ 5 R 4 5 AR 2H 22 A 5T
FIAVIG O TR-Ar I8 8% IR Sl 5 FERE PR R A2 (371, B AN Rridk— DR T IR BRI A B2 AR T
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YEE
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PRI 238, A, JEVFRR A 25 AL AT RE R A AVEE 5 S RE R SGIRIOHF 2 - (3) MiE B2 7 -
AN () OGBS A%, HLRT I G R L AR T BN A 0 A R S S R R R e R SN ZE R AN T e
ERAR . HETCAH KE T RIERT S 5 2 MR om iAo, BAaELa e fwm, o
BEA ARSI B U2 (381 T Wang 558 A\ [3917E IS AR S5 4 8 M ik BB IO S (E IR R 22 5, A A
AVIE BB P TE AR 0 2 FEE ] SRR o 3R] BE SR s HEARE P I T T A 3 B R P R

5. B4

g5 b, AWPFUIHLL 47 4> SNPs JEIF MR 7041, Mg %3k D512 i S (HORH A W e B R8 AE A I KU
e, SRR 5 AREIE FMPUR G R — MR IR MBI AR, REAT TR
YR VRGN, KB 9 T P A A KU R L B . AN, AR ARAE — R E %, BT
I GWAS VI B0 2492 WG 8 NHE, 75 (0 DR SRAHE T R 0638 & FEAt N, A3 75 58 2 W FU SR IR L 25 A
FoAt g NFERO &R R, X GWAS LS HHE h 92 53 RAEATER 202, PITT ARG B
BABATAE 5 R RERE (I RIBRME NG TR F, PIREAR MR AT JCiEMRR B 5 d e MBOR 2 5w, il it
SRR ATRE NS B REAE BRI . JEEEARK, A7 i it et R (14 38 A% K AN AR~ SE AR ik — oD IR IR
HEATAE 5 £ FEAE 2 18] IR SR OG , IR ANIR DR ACRE UM £ B AE WT RERD 2> T WL, BEAh, ik — b Hilil
B TR, iR B2 2576 T 1R BUB IR B AT

&5k
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