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Abstract

P-gp and BCRP are expressed in skin although their physiological roles in the skin are largely unknown.
The purpose of the present study is to clarify their role in transdermal drug absorption and development of
dermatitis. Skin and plasma concentrations of Rho123, a substrate of P-gp and BCRP, after dermal
application in Mdrla/1b/Berp™ were lower than wild-type mice. The dermis concentration exhibited obvious
reduction. Coadministration of the inhibitor itraconazole reduced skin and plasma concentrations of Rho123
in wild-type mice, and the reduction was also obvious in dermis. Plasma and skin concentrations after
dermal application of topical corticosteroids, dexamethasone and prednisolone, in Mdrla/Ib/Bcrp™ were
also lower than wild-type. Thus, these transporters contribute to transdermal absorption of substrates.
Oxazolone-induced dermatitis in Mdrla/Ib/Bcrp” was more severe than wild-type. Skin concentration of
histamine and the number of scratch after dermal application of oxazolone in Mdrla/Ib/Bcrp™ mice were
higher than wild-type mice. Uptake of histamine in LLC-pK1 cells stably expressing P-gp was lower than
control cells. In addition, gene expression of histamine N-methyltransferase, which metabolizes histamine,
in oxazolone-treated skin of Mdrla/l1b/Berp” mice was lower than wild-type. Thus, these transporters may
suppress dermatitis by inhibition of histamine accumulation in skin. P-gp and BCRP may thus become a

novel target to control transdermal drug absorption and contribute to suppress the pruritus in skin diseases.
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Fig. 1 Transdermal absorption of Rho123 in mice after
topical application to the tape-stripped skin.

Rho123 dissolved in saline (100 puL of 0.4 mg/mL) was first
applied to a patch for topical administration, and then the

i 13 wild-type (2T, Mdrla/lb/Berp™ ™~
v A THA LT (Fig. 2A), L7=23- T, JZEICIE
IR LBy RBEEBEKRD 200 X— KA b

patch was applied to the tape-stripped abdominal skin.
Concentrations of Rhol123 in skin (A) and plasma (B) were
measured at 6 h after the start of topical application. Data
are expressed as mean = S.E.M. (n=4). *Significantly

different from the wild-type mice (p <0.05). N.D., not
detected.
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type mice, but not Mdrla/1b/Bcrp™ mice.

Rho123 dissolved in saline (100 pL of 0.4 mg/mL) with or without itraconazole (1 mmol/L)
was first applied to a patch, and then the patch was applied to the tape-stripped abdominal.
Skin and plasma were collected at 6 h after the start of topical application. In panel A, skin
was separated into epidermis and dermis parts. Concentrations of Rhol23 in epidermis (A),
dermis (A) and plasma (B) were measured. Open and closed bars represent the data
obtained in the wild-type mice and Mdrla/l1b/Berp™ mice, respectively. Data are
expressed as mean = S.E.M. (n=4). *Significantly different from the wild-type mice

(p <0.05). *Significantly different from control mice without itraconazole (p <0.05).
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= . . . . Fig. 3 Transdermal absorption of dexamethasone in mice
oz FF M L 72 2% . wild-type K& OV after topical application to tape-stripped skin.

Mdr]a/]b/Bcrp_/_‘? W R EIC A GRS E S R Dexamethasone dissolved in DMSO (30 pL of 50 mg/mL) was

applied to two patches for topical administration, and the patches

7o T (Fig. 4B) — . ERL B R % 43 B were applied to tape-stripped abdominal skin. The concentration

of dexamethasone in plasma (A) was measured in wild-type

= (open circles) and Mdria/lb/Berp™ (closed circles) mice.
PR L7 & 2 AL W IE R O F TR Concentrations in skin (B), epidermis (C) and dermis (C) were
wild-type (Z b~ T, Mdr]a/]b/Bcrp_ AT also measured at 6 h after the start of topicgl application in wild-
type (open columns) and Mdrla/lb/Berp™ (closed columns)
L 7= 2 L A5 dexamethasone D FEZH 5 mice. Data are expressed as the mean = S EEM. (n=4-9).

*Significantly different from wild-type mice (p < 0.05).
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PLEORSEA DS . O P-gp IZHF 4 A%k Fig. 4. Plasma concentration and tissue distribution of

dexamethasone in wild-type and Mdrla/1b/Bcrp™ mice

& % dexamethasone % & de—¥ D A7 1 A K¢  during intravenous infusion.
Dexamethasone was intravenously infused at a rate of 100

RN ER~OWRIF M O2EIZ 545 2  ng/min. The concentration of dexamethasone in plasma (A) was
measured in wild-type (open circles) and Mdrla/1b/Berp™~

ENRRINT, (closed circles) mice. Tissue-to-plasma concentration ratios (B),
and concentrations in epidermis and dermis of the side abdominal
skin (C) were also measured at 6 h after the start of infusion in
wild-type (open columns) and Mdrla/lb/Berp™ (closed
columns) mice. Data are expressed as the mean £ S.E.M (n=4-
5). *Significantly different from the wild-type mice (p < 0.05).
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Fig. 5 The difference of oxazolone-induced chronic dermatitis in wild-type and Mdria/1b/Berp™™ mice.

Ear thickness in oxazolone-treated Mdrla/1b/Berp ™ (closed red squares) mice was increased compared to that in
oxazolone-treated wild-type (closed black circles), vehicle-treated wild-type (open circles)

and Mdr1a/l1b/Berp " (open squares) mice for day 18 (A). Clinical symptoms of wild-type and Mdr1a/1b/Berp ™
mice af day 18 (B). The repeated application of oxazolone to the ear and abdominal skin caused erythema,
induration and abrasion. Each point represents mean = S.E.M (n=4-9). When error bars arc not shown, they were
smaller than the symbols. *Significantly different from wild-type mice (p <0.03).
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