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[ ABSTRACT] Aim  To study whether genetically predicted serum testosterone level is causally associated with sys-
temic multisite atherosclerosis. Methods Based on two pooled databases of genome-wide association studies on testos-
terone and atherosclerosis in European populations from two separate foreign countries, the causal effect between
testosterone and atherosclerosis was assessed using two-sample Mendelian randomization analysis with data on testosterone-
associated genetic variants as instrumental variables (IV), and by using the inverse-variance weighted (ITVW) method,
MR-Egger regression, and weighted median estimation. Results IVW results showed that genetically predicted circu-
lating testosterone levels were negatively associated with the risk of peripheral atherosclerosis (OR=0.93, 95% CI. 0. 86 ~
1.00, P=0.01), and that elevated testosterone level may reduce the risk of developing peripheral atherosclerosis, while no
evidence of a potential causal association was found with cerebral atherosclerosis, coronary atherosclerosis and other athero-
sclerosis type (P>0.05). Conclusion The final analysis showed a causal relationship between genetically predicted
testosterone level and the risk of developing peripheral atherosclerosis, and the role of testosterone therapy in the prevention
and treatment of atherosclerosis deserves attention and further study.
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Figure 1. Mendelian randomization study design
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Table 1. ICD codes for atherosclerosis by site
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HALFRAL As 170 4404370 ,4371X 440

1.3 TETER%EE
TEREWMFERE: (1) LNE0HRERE,
B G 28 A Z LW SNP(P<5x10°)1E X T A4
B 4ERETEN As, (2) % E & 9 F F 4 (linkage
disequilibrium , L.D) % «* F{& % 0. 01,  fRiF T A
B oL M HE TR LD At A B0 3F s 4
AT AEEH SNP, & E iR I 5 4 5000 kb, (3)
DI i AN = = D A 2 - S
Fr, B ¥ & 5 GWAS 55 % Hi oy SNP 5 45 R GWAS
F By SNP HAT IR K S AL B A B — &8 Bt

DA% R S BR & 5 ik 5 A AR 6 GWAS 2 [7] Bk 35 3t By
— 5, (4)®E, I E LA BA SNP B F Gt
B, TAREHENMBERREZNXKBELR F
G EREM F>I0 RATHFEH T AL ERM,
HIFEARH F=beta’/se*'' o
1.4 ZitsHHh

# 3T Two Sample MR # 4 (JR A& 0.5.7) 1 R
BAF(RA4.3.1) #HATH R T AEREA (two
sample Mendelian randomization, TSMR ) % A& #1224
BAE, o K LR AL S A A B 3 07 £ Aw A (inverse
variance weighted ,IVW) 77 3% & B 24 7 % R K7
B R AT, % & A SNP 457 1 Wald b 2 8y fo
AV SR AF 2R WM B X As B E R B
IVW 1y J& 38 2 7 fR iF fr A T B & & (instrumental
variable, IV) A2 B b, lr F AT A K 8657 £
HENRE, HEAFLBRAER, RALERENA
IV N AEW R TFHE, R, ETHRERNZ
HETEBENTEHHMMEER KARFTRAN
Beta {6 # 4% 4 L L (OR) . 4 T fRiE MR 24 4
Ry SV B AT A O AR ORI UL
AT A e B R R BRI S R, B R A
MR-Egger B V2 A AL & AL # ( weighted median esti-
mator, WME) | {8 ¥ 4 X Fr m AUAZ X 3% . MR-Egger
RUERGER T ZWEBENRERFATINE, E
BE e #E4T MR AT, SXCHE B 4 BE A B 40 1) ok Bk 2
] B9 A & AU AR U O R BUN BT E, A
REAKF LB, IVW 4 RAG R T 8, WME
77 R SR — By BRI, R Rk — R
EREEEARTEURRERW T RBE", B2
HR T & Ut — SRR 2
1.5 &SR

BRESNEEZAERTER AT LK
WI R E —E i, BRI E,Cochrane’s Q
BEZA T SNP it B oy 7R, P<
0.05 REFE TP, & 77 Uk, U KA HAL
BB IVW 77 %, R, N 3% 5 ] € %0 b 4% AT 6 MR
W N & s MR-Egger B V3 2 ¥ KT % %00 2 by 3 32 4
Tl BRI, B ES R LR T E, &
DL MR-Egger [l J7 4 % 5K iR 5| &5 2 B /5 X 89 SNP 2
T4 % %M, 3L P MR-Egger # ¥ 15 X T 0.05
KARRGDM P HFESZRUENTRERD, WA
TR ARG R W, F oA Y — % o4 kR A
] A% e B R BN By o % B K P A Ok By SNP, SF
FIWT AW R EE, Wb, h T BREA SNP 5 £
Wy A % 3t B — ok AT SRR AT e B



342

ISSN 1007-3949 Chin J Arterioscler, Vol. 32, No. 4,2024

BIR A% B By 2 B A8 %= SNP, FF R Bl 7 o 7 %,
b BLAN , A SR H PhenoScanner V2 ( PhenoScanner.
cam. ac. uk) F| & % B R F & W 5 K MR %0 R
% 2 #1 3 th SNP (1575460349 rs59679370) DA %5 45
REGRE, HE5BEE®E &% EKEA % mikE
AR DA B 48 % (body mass index, BMI) % % 4] 42
KA BRI AE % T ST LB MR 247 5 % 4
RATHE, RE AR T EH EEXXEAN SNP 5
EH KT As Z [ W X ERIATT AL G BT,

2 # B

2.1 BERENLSITER
LRI AR E B i T HAS R 5, BF5E

TN AR SNP 3 153 A~ &R SNP R IWL%E 2, F
SR RT 10, R MEHE LS R RN

ARHFFE MR 25 e 2 R 7 LD T i i 37 52
i 7K SRR As Z IR, TVW 4307485
SR, DRSO ) i 37 52 i 2K P T BB AN E sh ks
FEREAL P4 P 3R P 2 R A DG SRR K P
1%, AR Bl ks A A g XURS: = (OR = 0. 93,95% CIL:
0.86 ~1.00,P=0.01), F34h,5ED 0 () 525 7K
552 AR By Jk o A0 B L 0 il 3 ik o A B A RIS 247 A
RIAFAE G124 2 W UEHE (OR =0.91,95% CI.:
0.69 ~1.22,P=0.243;0R=1.16,95% CI.0. 34 ~
4.02,P=0.810) , 538 — 2 W22 3] H A 5 47
As B EA S5 EM K2 BTG 2% E L (OR =
0.95,95% CI1.0.89 ~1.01,P=0. 108 ;& 2) .

F 2. SEZEFHEXAES SNP
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rs3768321 T G 0.1968 1 -0.060179 0.0085189 40035928 1.62E-12
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Figure 2. Forest plot of the causal relationship between testosterone levels and atherosclerosis
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Table 3. Heterogeneity test and horizontal multiplicity test between testosterone and atherosclerosis

ANFEFAL As

Q_P bdicel se IR P
TR B kR R R AL 7.644 3E-13 0.059 -0.002 0.003 0.529
fisish ik ok A A 1k 0.222 0.045 0.026 0.083
A1 JE S kok R R Ak 1.010 98E—-09 -0. 007 0. 005 0.188
HAFRAL As 2.440 53E-07 0.108 -0.004 0.004 0.347

* 4. FIBIEZ: SNP BE4 MR S5 #  BRERIE RK FEHERIELER

Table 4. Results of partial MR analysis, heterogeneity test and horizontal multiplicity test for removal of confounding SNP

i MR J5i& P OR(95% CI) S LN
AN S K FETE Ak MR-Egger 814 0.955 28 1.00(0.88 ~1.13) 9.46E-10 0.179 3
JinA A Ek: 0.554 96 0.97(0.88 ~1.07)
W7 2 AL 0.049 13 0.93(0.87 ~1.00) 5.67E-10
i BB 2k 0.025 29 0.79(0.64 ~0.97)
ko E 0.338 52 0.95(0.85~1.06)
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Figure 3. Scatter plot of MR results between testosterone and atherosclerosis
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WA T 20 ik ok 6 A Ak 12 00 1L 9550 (atherosclerotic
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cardiovascular disease, ASCVD) — & FJ XU , iIX — &
PREC R A B I R B S, TR i T 9T 52 R X
ASCVD HJRZIE ] BEAT B T REARE TR ASCVD kA=
MITTRE . ASBIFSE i A7 A — i 19 Jay BR A, LA b B4 44
K HERIIARE, B F GEiHE KT 10, RS R ik
PRI T B AR R AT SEAY AR T BR8N ZE 1
SR ] 04 22 S ATD i e 4t ) e A ] 22 HoA
TG, MR S5 R 4 T B2 AT it 10— 20 10 43 B 1 A K
Wik, SRR MR BFFE—#F, FoA A RE Al DR AR WL
GBI 2R, PR AR SC45 SR T e 2 A7 78 D 22 5 [+
I3 3 H0CHE X L4 IR ol AR 8 A7 0 J2 A, BT
AR EAFTENE ] AR 22 57 T, nT RE S B s 45 R
FEA A o LT SE R T R A A R e 2 — |, As
1) 5 A M LI R RE i 3 EL A B 7 4% St )
ZE 5 MER AR, PR A As B KU B 15, 4F
BLVEARD Z X RE R T 70 )5,
R A O WU FE M S L T B X AT g
JE TR AR A/ s ) 22 5 WERPEDFSE
RINMEFLR T RERZ A As BEHIE )& K 2 ik BE 1)
FRLT0 W Z IR T R B R A B A B R 1
SR e s B AT R A ST, X n] fE
5 SRR N REWT ST, 3 W 25 W) B 3 25 52 30 1
T, DASE AT 1k 1035 SE AKX As A= 977HL ]
IS

S AR TR IPIFEA MR (9777 RS2
AR As Z [8] 1) PR R OC R A TIR S, 45 R AR W 35t
A FIUI F 100V 52 TR 7K SF- 5 A1 T Bl ik o A A XU RS
SR OC, SEIR T BE 2 B BRI T I TE R A R
Mo AR RAFFE AT AR FH S2 7K AR CVD
EAN RS 732 T [RIEEAT REFT 2t — 20 XT As A
K CVD HEAT T A% 73 2 A B S 9T
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