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In addition to epidermal hyperplasia, chronic pruritic skin diseases (e.g., atopic dermatitis, dry skin) show the
increased number of nerve fibers in epidermis. However, the characteristics and the mechanisms of sprout of nerve fibers
are still unknown. In the present study, we investigated the characteristics of the nerve fibers in epidermis by using the
immunohistochemical analysis and proteomics analysis of epidermal protein for identification of the factor for sprouting
in the dry skin mouse model with itch. For preparing the mouse model, the rostral back was treated daily with cutaneous
application of acetone/ether (1:1) mixture (AE), water following AE (AEW). The stratum corneum hydration decreased in
AE- and AEW-treated mouse skin, but not non-treated skin. The treatment with AEW induced the spontaneous scratching as
an itch-associated response, and increased the number of protein gene product 9.5-positive nerve fibers, which were calcitonin
gene-related peptide-positive C-fiber neurons. However, these alterations were not shown in non- and AE-treated mice. The
proteomics analysis showed a lot of epidermal proteins that the expression altered by treatment with AE and AEW, compared
with non-treatment. We are doing the identification of these proteins by using MALDI-TOF/MS.
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Fig. 1 Skin condition of AEW-treated mouse skin. The skin
conditions in non-treated mouse skin (A) and in AEW-
treated mouse skin (B).
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Fig. 2 Time-dependent changes in stratum corneum (SC)
hydration and scratching behavior in mice treated with AE
or AEW. (A) SC hydration was measured daily before AE
or AEW treatment. (B) The number of scratching for 2h was
measured the day after 5-days AE or AEW treatment.
Values represent the mean+=SEM for 8 animals. *p < 0.05
and #p < 0.05 compared with control and AE-treatment,
respectively (Dunnett’ s multiple comparisons).
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Fig. 3 PGP9.5-immunoreactive nerve fibers in the mouse
skin. The skin sections obtained from non-treated (A), AE-
treated (B) and AEW-treated (C) mice were immunostained
with anti-PGP9.5 antibody. The dashed line in each panel
indicates the border between the epidermis and the dermis.
Arrows indicate nerve fibers in epidermis. Scale bar=50 um .

Fig. 4 CGRP-immunoreactive nerve fibers in AEW-treated
mouse skin. The skin sections obtained from AEW-treated
mouse mice was immunostained with anti-CGRP antibody.
The dashed line in each panel indicates the border
between the epidermis and the dermis. Arrow heads
indicate CGRP-immunoreactive nerve fibers in epidermis.
Scale bar = 25 m .
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Fig. 5. Comparative analysis of differentially expressed
protein spots in control and AE- or AEW-treatment
epidermis. Zoom of the 2-DE gel on the spot of filaggrin.



Filaggrin 1%, IREB GOt T I FELEIRZEORER N
V7RIS L TW BN Td 5, Filaggrin D #E {51
ERPHEBEBEORIEO R FICEBR L TV D I EATRIEE N
TBY, ZOBBOELLHNT PE—MREREES>TWD
zehEshTws MY Zok S IcHE Y T RRED
WIEINLZ LTI DINEL S ORI#EZ TR T %o T
BY, L2202 ENTrIF /%4 MEHLICEETH
20 L, BIE, AEWRLEIZL > TEIT 25 ~
N7 BDOMEERT->TBY, ERMREMEIZES 52 KT
& s R F- 2 SRR AR L Y D) M ] O BR BT &
FRBRBEICHE T30, Hii, MRETZ2T TR E
ACHEG TR AN SN Z L ifFs N5,

2

AR R BT AICG2 ) TIPS T LML
AT 2 x b oy — e IR ez LEd, &
7ov AW T ES v E LSRR A0 5.
WTHINBER, 2B SRR EH 72 LE T,

(51 Ak

1) Heyer G, Ulmer FJ, Schmitz J, et al: Histamine-
induced itch and alloknesis (itchy skin) in atopic
eczema patients and controls, Acta Derm. Venereol.,
75, 348-352, 1995.

2) Simone DA, Alreja M, LaMotte RH,: Psychophysical
studies of the itch sensation and itchy skin ('alloknesis")
produced by intracutaneous injection of histamine,
Somatosens Mot. Res., 8, 271-279, 1991.

3) Tobin D, Nabarro G, Willem A, et al: Increased
number of immunoreactive nerve fibers in atopic
dermatitis, J. Allergy Clin. Immunol.,, 90, 613-622, 1992.

4) Sugiura H, Omoto M, Hirata Y, et al: Density and

IBMEREEEEREICHIIIRENREHRMREEFORE

fine structure of peripheral nerves in various skin
lesions of atopic dermatitis, Arch. Dermatol. Res., 289,
125-131, 1997.

5) Urashima R, Mihara M,: Cutaneous nerves in atopic
dermatitis. A histological, immunohistochemical and
electron microscopic study, Virchows Arch., 432, 363-
370, 1998.

6) Kinkelin I, Motzing S, Koltzenburg M, Increase
in NGF content and nerve fiber sprouting in human
allergic contact eczema, Cell Tissue Res,. 302, 31-37,
2000.

7) Miyamoto T, Nojima H, Shinkado T, et al: Itch-
associated response induced by experimental dry skin
in mice, Jpn. J. Phamacol, 88, 285-292, 2002.

8) Kuraishi Y, Nagasawa T, Hayashi K, et al,:
Scratching behavior induced by pruritogenic but not
algesiogenic agents in mice, Eur. J. Phrmacol., 275, 229-
233, 1995.

9) Lawson SN, McCarthy PW, Prabhakar E,;:
Electrophysiological properties of neurons with CGRP-
like immunoreactivity in rat dorsal root ganglia, J.
Comp. Neurol., 365, 355-366, 1996.

10) Palmer CN, Irvine AD, Terron-Kwiatkowski A, et
al,; Common loss-of-function variants of the epidermal
barrier protein filaggrin are a major predisposing
factor for atopic dermatitis. Nat. Genet., 38, 441-446,
2006.

11) Smith FJ, Irvine AD, Terron-Kwiatkowski A, et
al: Loss-of-function mutations in the gene encoding
filaggrin cause ichthyosis vulgaris. Nat. Genet., 38, 337-
342, 2006.



