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Effects of vitamin D deficiency and excess on expression of brain P-gp and BCRP
in rats
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Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China

Abstract: Objective To study the effect of vitamin D deficiency and excess on the function and expression of brain P-glycoprotein
(P-gp) and breast cancer resistance protein (BCRP) in rats. Methods Eighteen male SD rats were randomly divided into control
group, no vitamin D (NVD) group, and high vitamin D group (HVD). The rats were fed with standard diet (1 000 1U/kg vitamin D),
no vitamin D diet (0 1U/kg vitamin D), and high vitamin D diet (20 000 1U/kg vitamin D) for 12 weeks, respectively. The serum
concentrations of 25(OH)Ds and 1¢,25(0OH)2Ds were determined to confirm the successful establishment of the rat model of vitamin
D deficiency and vitamin D excess. A mixed probe containing rhodamine 123 (0.2 mg/kg), prazosin (1 mg/kg), and fluorescein sodium
(2 mg/kg) was injected into the tail vein of the rats. The concentrations of rhodamine 123, prazosin, and fluorescein sodium in rat
cerebral cortex, hippocampus, and plasma were measured. The ratios of brain probe concentration to plasma probe concentration were
calculated to evaluate the function of P-gp, BCRP, and the integrity of blood brain barrier. The relative protein expression of P-gp and
BCRP in cortex and hippocampus was also measured by Western blotting. \CMEC/D3 cells were used to document the effects of
25(0OH)Ds and 10,25(0OH)2Ds on the function on of P-gp and BCRP. Results  Function and expression of P-gp in the brain of vitamin
D deficient rats were down-regulated, while the function and expression of P-gp in the brain of vitamin D excess rats were up-
regulated. Vitamin D deficiency and excess did not affect the function and expression of BCRP in the brain of rats. 25(OH)D 3 did
not affect the function of P-gp and BCRP in hCMEC/D3 cells, while 10,25(0OH)2Ds up-regulated the function of P-gp in hCMEC/D3 cells.
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Conclusion The decreased levels of 10,25(0OH)2D3 caused by vitamin D deficiency may be one of the reasons for down-regulating
the function and expression of brain P-gp in rats, while the increased levels of 10,25(0OH)2D3 caused by vitamin D excess may be one
of the reasons for up-regulating the function and expression of brain P-gp in rats.
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Fig. 1 Brain-to-plasma concentration ratios of rhodamine
123, prazosin, and fluorescein in rats ( X +s,n=6)
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Fig. 2 Relative expression of P-gp and BCRP of cortex and
hippocampus in rats ( X s, n =6)
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Fig. 3 Uptake of rhodamine 123 and prazosin in hCMEC/D3
cells after treatment with 25(OH)Ds and 1a,25(0OH)2D3
(X+5n=6)
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