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Phyllanthin is an active lignan, which has been demonstrated a broad 

spectrum of pharmacological activities. Phyllanthin is a potential candidate that may 

be further developed into a new orally administered medicine. The major concerns for 

oral route of drug administration are drug bioavailability and drug interaction potential 

involving intestinal efflux transporters including P-glycoprotein (P-gp). This study was 

aimed to determine the permeability of phyllanthin across the Caco-2 monolayers 

under the pH gradient condition mimicking the condition in the small intestine. The 

aqueous solubility of phyllanthin at various pH values was also determined. The 

influence of P-gp drug efflux pump on phyllanthin permeability was also evaluated to 

assess its drug-drug and drug-food interaction potential. The results indicated that 

phyllanthin could be classified as a high permeable compound with an apparent 

permeability (PappAp_BL) value of 34.90 ± 1.18 X lO ^cm s1. Phyllanthin was a practically 

insoluble or an insoluble compound with the aqueous solubility of less than 5 pg/ml 

over the pH range of 1.0-7.5. According to the biopharmaceutics classification system 

(BCS), phyllanthin might be classified as a BCS class II (low solubility-high permeability) 

compound. The efflux ratio of phyllanthin was close to unity, suggesting that P-gp had 

no influence on phyllanthin transport across Caco-2 monolayers. According to the 

transepithelial electrical resistance (TEER) monitored during the experiment, phyllanthin 

did not induce opening of the tight junction, which is the restrictive barrier of the 

paracellular transport pathway. The overall results suggested that the major transport 

pathway of phyllanthin was most likely to be the transcellular pathway. เท view of its 

permeability across Caco-2 monolayers, phyllanthin should be feasible to be 

developed into an oral drug. Phyllanthin would be rapidly absorbed in the intestine 

with little hindrance from P-gp. Influence of P-gp on phyllanthin was not evident even 

at a relatively low concentration used in the study. Thus, compounds that are P-gp 

substrates should not interfere with phyllantin absorption. Further pharmacokinetic 

studies should be carried out in order to evaluate its in vivo absorptive fraction and 

bioavailability for further drug development.

Department: Pharmacology and
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Field o f Study: Pharmacology

Academic Year: 2013
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