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Although Caco-2 cell-based ﬁermeation assays are used to predict the oral
absorption of drugs and phytochemicals in humans, they lack an important feature of the human
intestine: the mucus layer on the luminal surface. We have developed mucus-layered cell model using
Caco-2 combined with the mucus-secreting HT29-MTX cell-line. We confirmed the presence of a mucus
layer on top of Caco-2/HT28-MTX monolayers by scanning electron microscopy and fluorescence
microscopy. [ -carotene uptake in the mucus-layered Caco-2/HT29-MTX model was clearly lower than in
the standard model when B -carotene was carried by larger micelles, but not when carried by very
small PC micelles, suggesting that the mucus layer inhibited -carotene uptake by intestinal cells,
probably by slowing the permeation of larger mixed micelles. The new mucus-layered model could also
effectively detect the enhancement of (3 -carotene absorption by certain phospholipids.
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/X] 1. Diagram of the experimental protocols using
Caco-2 and Caco-2/HT29-MTX cell co-culture.

. WFZEEA
(1) KL & & T it

Nuclear fast red {22V Caco-2 HllfuEifH
B3 & Caco—2/HT29-MTX {RAREHE Ol J7 T A
7Ly RICHBIRAZTER L TWD Z & 03

B-carotene

FTE, L, Alcian blue I& & » TYM
éﬂéﬂﬁﬁi%ﬁf%&#ot HIEE I
LSO LT U BHFEET BN, K& T

THWRL L EFE BRI LT D 2 DI EN,
INBIZ NI D Muc2 1M [E ERe /T
7 4 ai e EoOmE CHEE R D ERY B
MIVTZ ATREMEDS B,

[ EE I Y AT BEZR Acridine Orange %
FH\T Caco—2 & Caco—2/HT29-MTX | & EE28 1
ORGSR R b, &
512, Caco—2/HT29-MTX JR &L DM T
Caco—2 LV bR Pt SNT=EFTN ARSI,
INhRKRERE S E 2 b,

A %ﬁﬁ%@m WZ X DBIEDORER.
Caco—2 BEUMEZ2E OS5 13 AIIE 2 i I 2ok E o
LRIV 6zh\ Wi OEES HIF T
<HfEo MmN R 7= (X 2), $£72. Caco-
2/HT29-MTX {BE 52 DML IZIL Caco-2
HMEERRFIC R N o T2 5 F TR
WTE, HICWHOEE)NL bllaRms &
KHNCEO DX I b ORHERTEZ (X 2),
INHDOEBROERND Caco-2/HT29-MTX
8:2 Lb CIRARE#E T D Z & T Caco-2 Al HLMM
BEROBIZIIA SN kiR E 2 Rk
DT RS T,

& 2. Scann/ng electron micrographs (SEM) of the
top (left) and cross-sections (right) of Caco-2 and 8:2
Caco-2/HT29-MTX co-culture monolayers at 21d
culture.
QMO EEIZL D T 7 A R~
DR

ZHMA T L ETEER SN Caco—2



TR 572 LPC & PCHLPC Ik % B
7 VEY IABAIEEZN R 1L Caco-2/HT29-MTX &
BEERTHMERNS R, BRI LTH
Caco—2 & Caco-2/HT29-MTX & &K23% 1 712 PC
KON LPCHPC (12 & B R 2 i 6 iz,
SRS OWIE R & LCHERA NS Y F
BOMEPHRBTFET CTHERTEZ X
= 2. MEY AR & FiE X Caco—2/HT29~
MTX IR EEEE OB AT 2EANCHE < (K 3) ., K
R DOIFAEI B B 59 Caco—2/HT29-MTX @
B CHLEA N v 7 v a rOREIKT
NERER TR I T U BWEN L%
bbb,

B-carotene uptake and permeation through
cell monolayers on porous membranes
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[X] 3. B-carotene uptake and permeation by Caco-2 and
Caco-2/HT29-MTX monolayers and the mucus layer
effect on cells cultured on porous membranes.
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B-carotene uptake by cell monolayers
on solid surface
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[X] 4. B-carotene uptake by Caco-2 and Caco-2/HT29-
MTX monolayers and the mucus layer effect on cells
cultured on solid surface.
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