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Two Permeation Routes and Electric Resistances in
Intestinal Epithelium

Transcellular Route ? Paracellular Route

MV: Microvilli
TJ: Tight Junction R, R,: Mucosal and serosal resistances

LIS: Lateral intercellular space Ry, R : Junctional and intercellular resistances



Effects of Potential Difference(/APD) on Permeability
of CMZ Obtained by Voltage Clamp Technique

Jejunum
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Steady-state impedances as a function of frequency
in the presence of C10 and its absence (control)

in the mucosal sides
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Effect of C10 on Transepithelial Resistance and Capacitance




Paracellular Route
Tight Junction

Caprate (C10)
Decanoylcarnitine (DC)
Tartaric Acid (TA)

Caco-2




Effects of W7, H7 and Compound 48/80 on Enhancing Action by C10
for Permeation Clearance(CL) of FD-4 in Caco-2 Cells
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(MeantS.E., **p<0.01 vs the control value)




Effects of W7, H7 and Compound 48/80 on Enhancing Action by DC
for Permeation Clearance(CL) of FD-4 in Caco-2 Cells
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(Mean=+S.E., *#p<0.01 vs the control value)
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Effect of tartaric acid (TA), citric acid (CA) and HCI at pH 3 or pH 4
on Rm and CL of FD-4. (means=*S.E., n=4)
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Tartaric acid | BB | |ntracellular acidosis

(Tartaric acid) TJ
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Increase of Ca2* |

=) | ATP depletion
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Ca2+*-ATPase inhibition
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Actomyosin actlvatlon

Calpain activation

Phospholipase activation

\1/1

Opening of TJ

Protein degradation and

Cytoskeletal destablllzatlon

PKC activation




Transcellular Route
Perturbation

Caprate (C10)

(

P value)
5 Perturbation




Sites Labelled by Fluorescent Probes

FITC EMA, DNS-CI

DNS-CI /
SH
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P-Glycoprotein (P-gp)

Paracellular Route Tight Junction (TJ)

Transcellular Route
P-glycoprotein (P-gp) : Drug excretion pump function

Tartaric Acid (TA)

blood
stream

lumen




Rabbit Colon

Rat Colon
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pH3.5

pH dependent effects of tartaric acid on permeation clearance (CL)

pH7.4  pH4.5

of Rhodaminel23 in the serosal (S) to mucosal (M) direction and Rm




Tartaric Acid (TA)

(20mM) TA Tight Junction
5mM) TA P-gp

P-gp

pH




Apical (A)
Basal (B)
\
membrane—|
: Caco-2 cell monolayers %T'

[N vitro

. tertiary-butyl hydroperoxide (ZBuOOH)

in vitro
in vivo | I I
in vitro | I I
-BuOOH (1hr) (1hr)
Paracellular route : Tight Junction (TEER)

Transcellular route : P-gp Rhodaminel23



TEER (% of initial value)

—&—— 9 —® control

t-BuOOH

0.5 mM
1.0 mM
2.0 mM

50 mM
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Time ( min)
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control 0.5 1.0 2.0 5.0
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Effects of £-BuOOH on TEER (% of initial value) and permeability of
Rhodamine 123 in Caco-2 cell monolayers.

Results represent means and S.E.

*p<0.1, **p< 0.05, ***p<0.01, ****p<0.001 compared with control

conditions.



(A) Tiron (O, - scavenger) (B) DFO (iron ion chelater)
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Effects of Tiron (A) and DFO (B) on TEER reduction caused by
0.5 mM £-BuOOH in Caco-2 cell monolayers.
Results represent means and S.E.




Cumultive exsorbed amount
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Effects of /n sitv 1schemia-reperfusion treatment on
exsorption of Rhodamine 123 in rat ileum

Data represents mean = S.E. (h=6~10 for each condition).

(*p<0.05, ***<0.001 compared with control)



In vitro

Tight Junction

Tight Junction
P-Glycoprotein

In situ
P-Glycoprotein In situ



Lipopolysaccharide (LPS)
Paracellular route -

LPS — Paracellular route
Transcellular route

LPS
FITC-LPS CD14
TLR4 Scavenger receptor

FITC-LPS P-gp
mrp




FITC-LPS Permeability through Rat Colonic
Epithelial Cells in Normal and Disease Conditions

g MtoSs = StoM oo Colonic Epithelial Cells
= 5 (M) (S)
| a
= 80
X1.5 3
g 2
) 60 2 =
S S =
£ 1 S5 LPS Ifféction
S 40 =
c L
20.5 S o
; '5
@D
£ L
@ : -
n O _ .
Normal Disease Normal Disease
Normal: Saline i.p. FITC-LPS: 0.5pg/mL

Disease: Unlabeled-LPS (O111: B4) 10mg/kg i.p n: 7-15 *P<0.01,
**P<0.005 vs. Normal
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The Effect of Verapamil on the FITC-LPS Permeability
through Rat Colonic Epithelial Cells in Disease Conditions
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FITC-LPS: 0.5mg/mL
Verapmail: 1mM
n: 3-15, *P<0.005




LPS

Normal Conditions Disease Conditions
Mucosal Serosal Mucosal Serosal
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Transporter
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Physiological Change Pathological Change
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