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Evaluation of functional drug efflux for ocular drug delivery
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Statement of the Problem: Cornea is major barrier for topical drug delivery. Study aims to qualitatively and quantitatively assess
the molecular and functional expression profiles of multidrug resistance associated proteins 1-9 (MRPs 1-9), P-glycoprotein
(P-gp), and breast cancer resistance protein (BCRP) in the prominent corneal epithelial cell lines, Statens Seruminstitut Rabbit
Corneal epithelial cells (SIRC) and Transfected Human Corneal Epithelial Cells (HCEC-T).

Methodology & Theoretical Orientation: Two cell lines include SIRC and Simian vacuolating virus 40 (SV-40) (the model
for HCEC-T) were employed. Qualitative geneexpression study was performed by Reverse Transcription-Polymerase Chain
Reaction (RT-PCR). Gene expression quantification was analyzed using Quantitative Real Time PCR (qPCR). Functional
activities of the transporters in both cell lines were tested using various concentrations of MRP substrates (acyclovir: ACV),
P-gp and MRP substrate (erythromycin: ERY), and BCRP substrate (mitoxantrone: MTX) in presence and absence of MRP
inhibitor (MK-571), P-gp inhibitor (PGP-4008), and BCRP inhibitor (fumitremorgin C).

Findings: RT-PCR gene expression studies indicated the presence of all known MRPs (MRP1-9), P-gp, and BCRP in both
SIRC and SV-40 cells. Indeed, qPCR data indicated distinct variations in quantitative transporter expression profiles. The gene
expression levels for transporters (MRP3, MRP4, MRP5, MRP6, Si-MRP7, MRP7, MRP8, and MRP9) were found significantly
higher in SV40-HCEC compared to SIRC. Interestingly, the expression levels for MRP1, BCRP and P-gp were statically
significant higher in SIRC compared to SV-40. Strong correlation was observed between the functional drug uptake profiles of
HCEC-T and SIRC.

Conclusion & Significance: Qualitative and quantitative data of cells has confirmed the presence of new major MRPs (Si-
MRP7, MRP7, MRP8 and MRP9) in both SIRC and HCEC cells in addition to already established transporters in these cell
lines. MRPs are major eftlux transporters presence in corneal epithelium cells leading to limit drug absorption.
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