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Clofazimine is an orally bioavailable antibiotic used to treat leprosy and tuberculosis.  In 

humans and in mice, clofazimine has been found to accumulate in macrophages of liver and 
spleen, where it forms intracellular crystal-like drug inclusions (CLDIs). This phenomenon is 
accompanied by an expansion in the macrophage population of these organs and the formation 
of granulomas.  Using mice as a model organism, we decided to study whether macrophages 
play an active role in determining clofazimine’s distribution and disposition. Using established 
protocols, macrophages were depleted from the liver and spleen of mice using liposomal 
clodronate injections. Following 4 weeks of oral clofazimine administration, 
immunohistochemistry, and quantitative chemical analysis together with microscopy-based 
imaging cytometry were used to establish the downstream impact of macrophage depletion on 
clofazimine’s disposition. Quantitative cytometric analysis of spleen and liver cryosections 
revealed that treatment with liposomal clodronate resulted in greater than 42 ± 15 % reduction 
of macrophages in the liver (p<0.001, Two-Tailed T-Test), and a 33 ± 6% reduction in 
macrophages in the spleen (p=0.001, Two-Tailed T-Test) when compared to the organs of 
control mice (n=3-4 mice per treatment group). The distribution of CLDIs within each organ 
revealed a 32 ± 6% reduction in CLDI accumulation in the liver (p=0.015, Two-Tailed T-Test) 
and a 90 ± 2% reduction of CLDI accumulation the spleen (p<0.001, Two-Tailed T-Test). 
Additionally, the amount of clofazimine sequestered by these organs was significantly reduced, 
with a 75 ± 7% decreased of drug in the liver (p=0.047, Two-Tailed T-Test), and an 88 ± 7% 
decrease of drug in spleen (p=0.006, Two-Tailed T-Test). Macrophage depletion led to a 
significant reduction in the amount of clofazimine in liver and spleen, concomitant with a 
reduction in CLDI content, constituting direct evidence that the immune system is actively 
involved in determining the disposition of an orally-bioavailable drug.    

 

 

 

 


