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TRANSEPITHELIAL RESISTANCE (TER) CHANGES IN A PROXIMAL TUBULAR CELL LINE AS A SENSITVE PREDICTOR OF DRUG-INDUCED NEPHROTOXICITY 
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The renal proximal tubule is the main site of drug-induced nephrotoxicity.  Renal in vitro systems can be used both to predict and determine the mechanisms of drug induced injury.  We have previously reported that nephrotoxins e.g. Cisplatin and diquat cause a significant decrease in transepithelial resistance (TER)  after 24h exposure, accompanied by relocalisation of tight junction proteins (ZO-1, occludin, E-cadherin and β-catenin) from the membrane to the cytoplasm (Young et al, 2008).  We have also shown that a decrease in TER is a more sensitive index of nephrotoxicity in vitro than cytotoxicity assays, such as Alamar Blue.  In this study we investigated the time course for the decrease in resistance and for the subsequent resistance values after removal of Cisplatin.  LLC-PK1 cells were seeded on 96-well Transwell plates at a density of 4x105 cells/ml (100µl/apical well).  4 days after seeding the cells were exposed to Cisplatin for 24h, Cisplatin removed and the TER measured at time intervals up to 48h, using the REMS Autosampler (World Precision Instruments).  To determine that any increase in TER is not due to cellular proliferation, the Alamar Blue cytotoxicity assay was carried out 48h after the removal of Cisplatin.  
The IC50 for the decrease in TER was 8.9µM after 24h exposure.  Low concentrations (0.3μM-3μM) of Cisplatin had no detectable effect on TER, intermediate concentrations (5µM-10µM) caused a gradual decrease in TER and higher concentrations (30µM-300µM) caused a complete loss of TER over 24h of treatment.  Concentrations of 10μM and above showed no significant increase of TER within 48h of Cisplatin removal.  Concentrations below 5µM resulted in an increase in TER above basal levels (Table 1).  However, there was no significant increase in the values obtained for the Alamar Blue assay, suggesting that this was not due to cellular proliferation.  Decrease of TER was again a more sensitive index of damage than the Alamar Blue assay  

Table 1 Mean percentage (±SD) of TER relative to control.  Cells were exposed to Cisplatin for 24h and TER values were measured up to 48h after removal of Cisplatin (n=5, 8 replicates/experiment). * P<0.05 compared with control after 24h exposure, † P<0.05 compared with untreated cells, analysed by one way ANOVA and Dunnet’s post test.  

	Concentration
	24h exposure
	3h removal
	6h removal
	24h removal
	48h removal

	1µM
	102.5

(18.0)
	107.2

(12.4)
	117.1

(12.9)
	149.1 *

(41.1)
	190.4 *

(33.5)

	3µM
	108.0

(17.2)
	119.4

(12.6)
	129.4

(6.9)
	177.0 *

(37.8)
	193.0 *

(43.5)

	5µM
	86.5

(10.1)
	113.0

(8.5)
	102.9

(44.3)
	189.2 *

(53.8)
	151.3 *

(21.5)

	10µM
	32.1 †

(34.1)
	40.8

(29.9)
	23.7

(34.5)
	9.6

(11.6)
	14.6

(20.7)

	30µM
	3.7 †

(6.5)
	1.1

(3.1)
	0.6

(2.7)
	-


	-




In conclusion we show that high concentrations of Cisplatin result in irreversible damage to the cell monolayer, whereas concentrations below 5µM result in an increase in TER above basal values, presumably reflecting synthesis or relocalisation of the tight junction proteins.  This study provides a basis for potential therapeutic interventions that promote the reassembly of tight junction complexes and repair of damaged epithelium.
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