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Abstract

Objective: To investigate whether antihypertensive drug targets mediate the causal relationship
between blood pressure (systolic and diastolic) and osteoporosis risk using Mendelian randomization
(MR). Methods: Genome -wide association study (GWAS) data from European populations were

used to evaluate the potential effects of five major classes of antihypertensive drugs-angiotensin-con-
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verting enzyme inhibitors (ACEIs), angiotensin Il receptor blockers (ARBs), B-blockers (BBs), calci-
um channel blockers (CCBs), and thiazide diuretics (TDs)-on osteoporosis risk. Single-cell RNA se-
quencing (scRNA-seq) was applied to assess the expression profiles of relevant genes. Multiple sensi-
tivity analyses, including scatter plots, forest plots, funnel plots, and leave-one-out analysis, were
performed to ensure the robustness of the findings. Results: The MR analysis indicated that genetic
variants related to CACNB2 might be potentially associated with an increased risk of osteoporosis me-
diated by systolic blood pressure (OR=1.037, 95%CI: 1. 004-1. 070, P=0.026) and diastolic blood
pressure (OR=1.073,95%CI: 1.016-1. 134, P=0.012). Single-cell RNA sequencing showed that
CACNB2 was predominantly expressed in monocytes, suggesting that it might participate in biologi-
cal processes related to bone remodeling. Sensitivity analyses further supported the robustness of the
findings, with no evidence of heterogeneity or horizontal pleiotropy. Ceonclusion: This study suggests
that calcium channel-related regulatory pathways targeted by antihypertensive drugs may be linked to
osteoporosis risk. These findings highlight the need to further consider the potential impact of long-

term antihypertensive therapy on bone health in clinical practice, particularly among populations at

47 %

high risk of osteoporosis, and warrant further investigation in future studies.
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