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Development of novel cellular membrane permeability control mechanism using
regulation of intracellular GTP amount
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In this stud¥, we focused on the possibility of regulating the tight
junction (TJ) by altering intracellular guanosine triphosphate (GTP) levels as a novel mechanism for
regulating drug absorption from the gastrointestinal tract. Mycophenolic acid (MPA), an inhibitor

of Inosine 5"-monophosphate dehydrogenase (IMPDH), the rate-limiting enzyme in the de novo pathway
of GTP production in cells, reduced intracellular GTP levels and affected TJ. The trans-epithelial
electrical resistance (TEER), an indicator of TJ opening, increased in a concentration- and exposure
time-dependent manner of MPA. On the other hand, the amount of intracellular ATP was not affected
by MPA exposure.

Although we were unable to clarify the detail mechanism of TJ enhancement by MPA exposure, we found

the possibility of a novel system for regulating gastrointestinal mucosal permeability by regulating
intracellular GTP levels.
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Fig. 1 Effect of MPA and Guo on intracellular GTP (a, ¢, e) and ATP (b, d, f) concentration in Caco-2
cells. Exposure time: 2 h (a, b), 4 h (¢, d), 96 h (e, f). n=5 each condition.
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Fig. 2 Effect of MPA and Guo on TEER of Caco-2 cells. n=3-6 for each condition.
#75 Paracellular marker T % 5-CF D% &1L, MPA 1 X O Guo #&!l

T_‘E/jzﬁimj]uﬁ)muy) %hf; (Flg 3)

Claudin-1 expression level

Claudin-4 expression level
m "

(/mg protein)

7]

2
I3

o150

350 T
300 +
250 +
200
150 +
100 +
50 +
0
DMSO | MPA MPA | DMSO | MPA MPA
(1 uM) [(10 uM) (1 M) [(10 um)
Guo(-) Guo (100 uM)

350 1
300 T
250 +
200 +

100 +
50 1

DMSO | MPA MPA | DMSO | MPA MPA
(1 uM) | (10 um) (1 uM) |(10 i)
Guo(-) Guo (100 pM)

Claudin-2 expression level
(/mg protein)

=
©
a
o

Claudin-5 expression level
m|

= o N W W
o 9o a9 G
S & o © o

350 1
300 1
250 1
200 1
150 1
100 4
50

Guo (100 pM)

DMSO | MPA MPA | DMSO | MPA MPA
(1 uM) | (10 um) (1 uM) | (10 um)
Guo (-) Guo (100 pM)

Fig. 3 Effect of MPA and Guo on claudin-1 (a), claudin-2 (b), claudin-4 (c), and claudin-5 (d)
protein expression level in Caco-2 cells. n=3 for each condition.
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Fig. 4 Effect of MPA on membrane transport of B-naphthol (a, b) and Rho123 (c - f). (a), (c), (e): coexistence
condition of substrates and MPA. (b), (d), (f): 96 hr exposure of MPA. n=3-4 for each condition
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Fig. 5 Effect of MPA on P-gp protein expression level
in Caco-2 cells. n=3 for each condition.
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