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The use of human intestinal epithelial cell line for
transport prediction
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(Fig. 1).
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Caco—2 (human colorectal adenocarcinoma
cells) AJE, HT-29 (human colorectal cancer
cells) AlZ, MDCK (dog kidney epithelial cells)
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P40 g=5E0] W& THlo] Slrk, 7] AlellA
e Au]FAAIEZS] MDCK AJEZ E3H Agnd
2 o] AREAL Sled, b AEA &
= 913t Caco—29} MDCK M|ZE B|igh -t



APICAL

i i <

. ()

l IS S '
BASAL

Fig. 1. Pathways of intestinal absorption. A:paracellular diffusion; B:paracellular diffusion enhanced by a
modulator of tight junctions; C:transcellular passive diffusion; C*:intracellular metabolism; D:carrier—
mediated transcellular transport; E:transcellular diffusion modified by an apically polarised efflux

mechanism; F:transcellular vesicular trascytosis

A MDCK Al Z& Caco—2 AEof| H|s| HlE2L
oA 548 S5 7He Ml Sl tight junc—
tion network FAJo| A~Q% = AZEY¥F A7HS
BEAZIE A0R UeiA o2 g Shiro)
Bl uhet 4744 1§ o8 U= BCS (Bio—
pharmaceutics Classification System)ol|Al&

(Advanced Drug Delivery Reviews, 25, 1997)

Caco—2 M|Z£] ARgo] Ko FeslA ERdoz
# Caco—2 AIZ9| 2Hgo] T Aljlol §old
Ao & Hig v} Qlt}(Table 1).

Caco—29A+ sucrase—isomaltase, lactase,
amino—peptidase N, dipetidylpeptidase IV,
alkine peptidase, carboxylesterases, glucuro—

Table 1. Cell lines used for intestinal permeability assessment

Cell line QOrigin Main characteristics

Caco—2 Human colorectal carcinoma cells Polarized cells; produce P—gp and establish tight junctions in vitro;
differentiate and wxpress several relevant efflux transporters

TC—7 Caco—2 subclone Similar to Caco—2 cells but with higher brush—border enzymatic content

HT29-MTX Human colorectal carcinoma cells Mucin—producing cells

MDCK Dog kidney epithelial cells Kidney cells from dog, with properties similar to Caco—2 cells

IEC-18 Small intestinal crypt—derived rat cells  Size—selective barrier for paracellularly transported compounds

Caco—2/HT29 Human colorectal carcinoma cells Mimics the small intestinal epothelial layer containing both mucus—

co—culture producing(HT29) and the columnar absorptive Caco—2 cells

Caco—2/Raji B Human colorectal carcinoma cells /  Simulates the human follicle—associated epithelium; Useful for

co—culture Imphocytes nanoparticle internalization studies through M cells

Caco—2/HT29/Raji B Human colorectal carcinoma cells / Mimics different absorption pathways in the same model; useful for

co—culture Imphocytes mucoadhesive nanoparticle intermalization studies through M cells and

mucin—producing cells

(Expert Opin. Drug Metab. Toxicol. 8(5), 2012)
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nyltransferase, N—acetyltransferase, sulfo—
transferase, glutathion S—transferase’} 2l
¥ W, MDCKo A=
glutathion S—transferase, sulfotransferase’}
sel H3et, ol2iFt Aol 72+ Azolx Eai
A9 F7Y 2fo]E Ho|il 9l=t], Caco—2

P—glycoprotein, glucose, amino acid, folic

alkaline phosphatase,

acid, biotin, peptides, nucleosides, monocar—
B2l B %2l MDCKE mono—
carboxylic acid, peptide, P—glycoprotein, or—
ganic cation® g4rof Tofsh= AO0FE HIEN
itk

HE2FE AR £
9] membrane Atolo] FiL = 7§9] ujoFo &
59 jopele] Caco-2 NS 3% A W%
AlA cell layerol 28 ¥HAYa1A == A7| A3
(TEER: trans—epithelial electrical resistance)
=4< 59 QP 2 ekl o 74 moni-
toring & 4A3 FFS FAIE uff oFE-S A 25l
stoll FatE =9 $=E LCE ARt 54

sh= Ho|th(Fig, 2, 3). Caco—2 A3 mono—
layerof| Al A|Z2E 1A 4> (apparent membrane

boxylic acid®] &

A% BIHL transwell

Apical chamber

permeability coefficient, P,,)9] AR Fig, 4
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29 BIA[HO|A C 2 apical side 5 A& %2
715 = s et
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=] AA| &% AT]ES goblet Al ¥E, enteroen—
docrine A Z, M-A|Z 5O TheFatA A= o
M-S Hulsh= EAS 7= B Caco—2 Al
= AFo ‘E‘T}\ﬂgi T3 =]o] mucus layer
= 343
AL

Gl

RS

Basolateral chamber

Filter membrane

Fig. 2. Transport assay using Caco—2 cells on traswell insert
(PharmaTutor, PERMEATION ENHANCERS — FULL INTRODUCTION: A REVIEW)
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Fig. 3. Trans Epithelial Electrical Resistance (TEER)
(http://www.itgb.unl.pt/labs/nutraceuticals—and—delivery/Equipments—and—Methodologies—1)

AL 71 A|EQ}F Caco—2 A|EZE co—culturedst  dF= AR e Caco—29 HT-29 A|E 9]
+ o] o] dolA HauEgly HT-29 Al co—cultureE §3 TS ‘ﬂl”a 3t A3t A

E23E 9ol goblet AZE monolayero]d  2lah AIR| Wt Sk 37} S o] T
olego] Fhalo] o Salel ol g % 9, 7 ATE Holie] A fluoride® ARE Al
34 A9} goblet AES A0 Mofsls 17 £3F AHOIA caco-2 MES HEOZ A§T

oA tight junctionS ©]5¢] monolayers 4  AdA oA ETAIo] 2% HHH Caco—2 AE<}

= Xi1: Drug amount in apical
X3 " compartment
(Agsical) m Xz2: Drug amount in basolateral
compartment
] k : Rate constant
x m Papp : Apparent permeability
(Basolateral) coefficient
m A Area of membrane
m  Ci: Initial drug concentration of

apical side

Diagram of Horizontal
ag = % : Transport rate AP—= BL

Section of the Caco-2
Cell Monolayer
Y P 1 aXx

—

» 4-C df

Fig. 4. Proposed Model Description: Apparent Permeability Coefficient (P,
(ASETZAISH JHEof 25 A7 HO M, AIZOIOHZORMY 2004)
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Fig. 5. Percentage of F transported in Caco—2 and Caco—2/HT-29MTX (50/50) after 2 h of exposure to 3

mg/L (160 M) F

HT-29 MIZE 50:500.2 ARE3H A Ao A=
74%% Fipdo| S7ek= ks e tHFig. b).

t Loprh Kok AekslA Age] Au] gt fAb
st A3A o] S 93l transwell9] apical side
o= Caco—2 MEQ} HT-29 A|EE wfoFsl,
basolateral side®| M-—cell& GEAl7|+= raji B
MRS v)9Fsto] triple co—cultureH o2 B}
A3l (Fig. 6)= 275 HH morphology®] ¥
StR= Ao 27|19k FAVE S7HE Ae dn
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oo RaiB

14 days

(gray) and to the bioaccessible fraction of cooked rice (white) (Toxicology Letters 210, 2012)

e s sk, insuling AlEZ ARG
E3b4 Ago|A Caco—2 AIEL} HT-29 AZE
co—culturedt AFAH} raji B A ZE 7}t
triple co—culture A@A A Bt} =& ENAE
Ui,

o= AF7H e ATl HERES o)%
B 494 Rk Aglo] Baph Qe Ao U}
ERkAl B2 Al oo 2] o AnE
EFU)7] o AR in vitro A AEO] oFH L Al

Fig. 6. A triple co—culture in vitro cell models
(Eur J Pharm Biopharm, 83(3), 2013)
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