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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 I0”~cms1l 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 Il (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. 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.
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= adenosine triphosphate binding cassette
= analysis of variance

= apical

= adenosine triphosphate

= breast cancer resistance protein

= Biopharmaceutics Classification System
= hasolateral

= Degree Celsius

= human colon adenocarcinoma

= carbon dioxide

= cytochrome P450

= Dulbecco’s Modified Eagle’s Medium
= dimethyl sulfoxide

= Ethylenediaminetetraacetic acid

= efflux ratio

= electrical resistance system

= Fetal Bovine Serum
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= 4-(2-hydroxyethyl)piperazine-I-ethanesulfonic <
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HPLC = High performance liquid chromatography

LOD = limit of detection

LOQ = limit of quantification

LY = lucifer yellow

MCT1 = onocarboxylic acid transporter 1

MTT = 3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium
bromide

MES = 2-(N-morpholino) ethanesulfonic acid hydrate, 4-

morpholineethanesulfonic acid

mg/ml =milligram per milliliter

min =minute

ml =milliliter

mm =millimeter

mM =millimolar

MRPs =multidrug resistance-associated proteins
nM =nanomolar

NCE =new chemical entity

NEAA =non-essential amino acids

OATP-B =0rganic anion-transporting polypeptide B
OCTN2 =organic cation/carnitine transporter 2

PEPT1 =H+/di-tripeptide transporter
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PappAP-BL

PappBL-AP
p-gp
Rhol23
rpm
SEM
SLC
TEER
pg/ml
M

pm

pM

uv

VER
VLB

= apparent permeability coefficient

= apparent permeability coefficient, apical to basolateral
= apparent permeability coefficient, basolateral to apical
= P-glycoprotein

= rhodamine 123

= round per minute

= standard error of means

= solute carrier

= Transepithelial electrical resistance

= microgram per milliliter

= microlitter

= micrometer

= micromolar

= ultraviolet

= volume by volume

= verapamil

= vinblastine
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