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Evaluation of Oral Drug Absorption by Developing In Vitro Culture System for

Intestinal Villus Cells
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To develop intestinal villus model, a flow channel was built in the

Transwell system, and Caco-2 cells was cultured under steady flow conditions. As a result, this
culture method markedly increased TEER, which shows well-formed tight junctions compared to general
culture conditions, suggesting an alteration of cellular morphology. On the other hand, mRNA
expressions of MUC and CYP3A4 was decreased, and it was considered necessary to obtain alternative
cell models. Therefore, next, we tried to establish a CYP3A4 stable expression system. Consequently,

remarkable CYP3A4 expression and activity were confirmed in the cells. Change in this cellular
morphology is expected by means of cell culture method with steady flow conditions. Furthermore, it

_is expected that this methodology contributes to improve the prediction efficiency of in vivo
intestinal drug absorption.
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(polyethylene terephthalate (PET)d %\ & polytetrafluoroethylene (PTFE))% A L 7=4EkMA D
Transwell Insert (12 well)> A2 7 2 % HAFIZ U, basal 12 M8 2 #E0h L 7= il (18 155d6e) %
TERLL T, ZOWMIKICESRIR 2 HEN L ClliaisR (70 b, BEREFHSI: T CHllas:
BT T2,

(2) WEVREGHRVE DRENL
E7VAINE & LT Caco-2 Ml A VY, e i B aiE Lz, 7725, O 12 well
Transwell Inseart HICHIfaZ#ERE L7-, @ KrEaHlIiL., MluBE0ZEE2BE Lk s
IEOEF OIS T CHEE L, @ YU IR 7T EHWTHED B IER iOHE
MR EZToTc, @ —EHIRHE:#E% (5-21 HI#), FxBRat2iTo7,

(3) #kE ERHIIEET L DG
TR I L DA 2Bl Lz, T72bb, O MBS 2 E S ZBMeEIc T8l
Lo @ ME-ARBBRRIIKFE LTIEZ A RV vy 7 v a v ofRiEE BELIPUERNEIC X
AT L 7=, @ BEREME S o2 B (CYP3A4, P-gp. MUC 72 )38l % % PCR 1:72 LI2 X
R LT,

(4) HEgREMEZ X EORBINEMERMIC 3D < fei 7o/ NMgE 7 VRl 038 E
/NG BT VORBEFIC BT o T, & bBIEREOZVVINEET LD —2ThH %
Caco-2 i % TR EH 21T > 7223, Caco-2 MRz >\ ik CYP3A4 #I L & LT-E
BERHEEZOBIANEFE LK T LTS Z EDBBRICHRE SN TR Y, Y OWIFHEIZ
Hi- o> TEMARRIE L 72 5 /RENVENN B 5, Caco-2 iz W= BEiEBiBIc I 0 G 6N
% /NMEHRE ERET LT CYP3A4 OFERBINBIZIND Z L b HIFFCEX 523, 2 2 Tid,

52
0
0



TDONRY I T v THHNNILY YT VIl EESE T2 EEENE LT, W OM
DE T VAR 2 R, RESE LT,

(5) Invitro SV T > 2T A OHEST
Flize ©7 VEY) 2RI, BT VIO Z Y MM 21T > 72, 725, O Caco-2 g
Z W= BTAL in vitro Al AT AB X OVNER 7 v Y — 2 & W AREHEERER I X
0| BT IEYOREEERME, EEMEZ D ONCHE ~ K EIREZA) /ST A — 2 25 L=,
@ B®E LMt T Va2V, 7 VDO REEME, RETEMEZR & N~ KyEhfe
FHINTA—2EME LT, @ OQLQDFERIZESNT, b MR EORRKRT — 4
EHFICERET D 2 & TR TR LIS HIIEE T U K B in vitro SEAIME TR
DAL B ONCASEE KA LT,

4. FFZEEE

TEVRRS I B WL T D2 B 7= » TUE, Z D% O invitro HWIWE T IS AT L O E L E
L7z B, Bkl A AT AUNERNH o7, =2 TE, Transwell ® basal iz
R A2 A LTV AT LE L TP 21T 572 & 2 A [REEREMEIC A S mE 22 IR L0
ErHUZARESN OB NV | UM BRI A G0 Z E PN L e 5 Z EHA LN E o
Too 2T, AL FHEYEP LD B L QW R RIE 2 EER AL Z 8T L, T72b b,
PEFL D Transwell > 27 A D basal N HEEE 2 ERL L, BERR AR5 2 & T, E7 /Ufiia
OYIEIRIFIREE T CORR AR AT, ARFHIHWSET LMl E LT, bILHMED R
WE KRB AR Caco-2 Ml & 887 L 7o, ks 3E O Al Rl & B5 38 BRIE D 2 M 2 MGk
57202, FIEHCHT (transepithelial electrical resistance (TEER))IZH:SL A Vv 7 va v
(R B R DO FEAM - BRET 21T o7 & 2 A,

800 r

PEPRREEE (dynamic)S:f4 N IT3s17 % Caco-2 il | @ Static
i TEER (&, HRHIMICHVEEZ R L, <600 | - Dynamic
+Hma A DT X T v VR TR 5

i (Fig. 1), —77. BUBREWZ L, @E S 400 |
DG MT (FERZED R WVERE (static) i I

LTI THEFEICE W TEER 2R LT- 20 I
ZEMND, EERREENSNIEREIC R A I 0 7 - . . .
LTV 5 alfetEn s S (Fig. 1), 7z, 60 8 2 a5 1e

Time (day)

ST ERMEE T TR S Mk EE Iz B
T, FERREETOZNITEF R FIChR
OB E2BD T,

— 5. FEARERENE Y R ORI Z T o7& 2 A, MUC B LTV CYP3A4 D mRNA %
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