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Introduction. Breast cancer brain metastases (BCBM) are difficult to treat due to poor drug penetration across the blood–brain barrier and, importantly, the tumour heterogeneity. Explant cultures from patient and PDTX tissue preserve tumour architecture and microenvironment, offering a rapid and translational platform for drug testing while supporting the 3R principles.

Aims. This study evaluated the efficacy of the CDK4/6 inhibitors palbociclib and abemaciclib in two distinct BCBM models: BCBM3 (ER-/PR-/Her2+) and BCBM9 (ER+/PR+/Her2-).
Methods. BCBM3 tumours were grown intracranially in mice, excised, and processed into ~1 mm³ explants, cultured for 24 h under control, palbociclib (1 µM, 6 µM), or abemaciclib (1 µM, 9 µM). BCBM9 explants were generated from both freshly resected patient tumour and PDTX tissue using the same protocol. Proliferation was assessed by Ki67 immunofluorescence, with Pan-CK identifying tumour cells. Matched patient and PDTX tissues fixed immediately after isolation were also analysed for comparison. Statistical analyses used Kruskal–Wallis with Dunn’s post hoc (BCBM3) and one-way ANOVA with Tukey’s post hoc (BCBM9).
Results. In both BCBM3 and BCBM9, Ki67 expression was preserved in control explants and immediately fixed tissues, confirming that proliferation was maintained ex vivo. Palbociclib and abemaciclib significantly reduced proliferation compared to controls (p<0.05), with no additional benefit at higher concentrations. In BCBM3, %Ki67 (mean±SEM) was 11.43±1.46 (fixed PDTX), 16.96±1.74 (control), 0.56±0.12 (palbociclib 1 µM), 1.58±0.38 (palbociclib 6 µM), 0.88±0.21 (abemaciclib 1 µM), and 0.95±0.36 (abemaciclib 9 µM). In BCBM9, %Ki67 was 14.44±1.31, 16.33±1.20, 3.86±0.60, 3.68±0.58, 5.73±0.79, and 4.21±0.50, respectively.
Discussion. BCBM-derived explants faithfully recapitulated the proliferative profile of patient and PDTX tissues, supporting their value as a preclinical model. Both CDK4/6 inhibitors reduced proliferation, consistent with their cytostatic effect previously reported in BCBM clinical trials.
