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Uptake and transport of a vitamin B₁₂-cyanine 5 conjugate in Caco-2 cells 
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Introduction. Vitamin B₁₂ (cobalamin) conjugates have been developed as delivery tools for therapeutic and imaging agents. Emerging evidence suggests these conjugates improve the solubility, stability, and cellular uptake of attached compounds. 
Aims. This study aimed to investigate the uptake and directional transport of a fluorescent B₁₂–Cy5 conjugate (BPC5) in a Caco-2 cell model of the intestinal barrier.

Methods. Stability of BPC5 in Hank's balanced salt solution at 37°C over 24 hr was assessed by LC-MS/MS analysis.  Time, concentration, and B12-dependent uptake of BPC5 into Caco-2 cells was quantified by using fluorescence microscopy.  A typical 21-day protocol was used to prepare Caco-2 monolayers. For transport assays, apical-to-basolateral (A→B) and basolateral-to-apical (B→A) movement of BPC5 was measured over 2 hours. Data were analysed using one-way ANOVA with Dunnett’s post-hoc test.

Results. BPC5 uptake by Caco-2 cells was rapid and was reduced by 58% (P < 0.05) and 86% (P < 0.01) in the presence of 0.1 mM and 1 mM B₁₂, respectively. The transport of BPC5 across Caco-2 monolayers appeared to be linear up to 2 hr. Transport assays revealed approximately two-fold higher permeability in the A→B direction compared to B→A.

Discussion. The results suggest that BPC5 uptake occurs via a B₁₂-specific transport mechanism and may serve as a useful probe for studying B₁₂ absorption. The polarised transport of BPC5 across Caco-2 monolayers suggests involvement of an active transport system at the apical-to-basolateral direction.
