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  Ochratoxin A (OTA) is a ubiquitous fungal metabolite with nephrotoxic and carcinogenic potential. Various animal models have demonstrated that OTA mainly impairs proximal tubule (PT) function and causes glucosuria, enzymuria, and diminished secretion of organic anion p-aminohippurate (PAH). The last indicates that OTA toxicity may target renal organic anion transporters (Oats; subfamily of Slc22a drug transporters). Oat1 (Slc22a6) and Oat3 (Slc22a8) proteins reside in the basolateral membrane (BLM) of PT epithelial cells and mediate both OTA and PAH transport in a noncompetitive mode. Previous studies have shown that subchronic intoxication of rats with OTA leads to a dramatic reduction of PAH clearance/excretion, indicating that Oat1 and Oat3 may be involved in OTA nephrotoxicity, possibly via inhibiting their transport activity and/or expression in the cell membrane. However, these possibilities have not been clarified. In order to study effects of OTA on cell/tissue morphology and on cellular expression of  renal Oat1 and Oat3, especially in view of male-dominant expression of these transporters in renal proximal tubules in rats and mice, we used an established subchronic in vivo model of OTA intoxication in adult male (M) and female (F) Wistar rats. The animals of both sexes were treated with various doses of OTA (0, 50, 125, 250 & 500 μg/kg b.w., p.o., every 2nd day for 10 days). Using peptide-specific polyclonal antibodies, Oats were studied by Western blotting (WB) in total cell membranes (TCM) isolated from the cortex (C) and outer stripe (OS) tissues, and by immunofluorescence cytochemistry (IC) in tissue cryosections, whereas the expression of their mRNA was analyzed by RT-PCR using RNA from the renal C and OS. The study of tissue morphology revealed that OTA treatment resulted in damaged PT S3 segments in medullary rays, manifested by the loss of regular tubular structure and cell membranes, cell desquamation and other necrotic events. These phenomena were more severe at higher OTA doses, and were much more pronounced in M. As found in WB experiments, in spite of different levels of the Oat1 and Oat3 protein expression in isolated membranes (M>F), their expression in OTA-treated rats in both sexes followed a similar and dual, dose-dependent pattern. At low OTA doses (50-125 μg/kg b.w.) the expression of Oat1 and Oat3 protein increased ~50% and ~300%, respectively, whereas high OTA doses (250-500 μg/kg b.w.) decreased the expression of Oat1 (~70%) but not of Oat3 in respect to controls (vehicle-treated rats). By IC, the staining intensity of both transporters in proximal tubules completely matched the WB data. However, the RT-PCR data showed that the Oat1 mRNA expression was unaffected by low OTA doses, whereas high OTA doses downregulated it, and the expression of Oat3 mRNA was unaffected by any OTA dose. Also the expression of housekeeping gene GAPDH mRNA remained unchanged in all OTA-treated animals. Our data indicate that in rats: 1) the OTA treatment causes dose-related and M-dominant damage to cell morphology in proximal tubule S3 segments, 2) Oat1 and Oat3 have a similar pattern of protein expression for both sexes, with upregulation of both transporters at low but downregulation of only Oat1 at high OTA doses, 3) the upregulation of Oat1 and Oat3 proteins seems to be mRNA-unrelated and post-transcriptional, 4) previously observed inhibition of the renal PAH transport/secretion in rodents treated with high OTA doses may be explained by the loss of cell plasma membrane (transporting surface) and Oat1 protein in this membrane, and 5) upregulated Oat1 and Oat3 proteins at low OTA doses may possibly enhance OTA uptake and accelerate the development of nephrotoxicity.
