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study on the dorsal skin of Wistar and
WBNIILA-Ht rats in their developing stage.
Evaluation of the proliferation and apoptotic processes
S. Iwamoto, H. Nakayama and K. Doi
Department of Veterinary Pathology, Faculty of Agriculture,The University of Tokyo, Bunkyo-ku, Tokyo, Japan

Summary. The detailed histology of the dorsal skin of
Wistar-derived hypotrichotic WBNIILA-Ht rats (HtRs)
was examined i n their developing stage (at 3 and 7
weeks of age) using Wistar rats (WRs) as controls. As a
result, except for the existence of time-lag in the hair
follicular cycle and some quantitative differences, there
were no essential qualitative differences between the two
strains. The follicular epithelial cell number and the
amounts of tonofilaments and trichohyalin granules were
less in HtRs than in WRs in the same phase of hair
follicular cycle. In addition, the diameter of hair shaft
was significantly larger in WRs than in HtRs at 7 weeks
of age. The number of proliferating cell nuclear antigen
(PCNA)-positive epidermal basal cells decreased in
HtRs and increased in WRs from 3 to 7 weeks of age,
respectively. Apoptosis was sparsely observed in the
sebaceous gland epithelia1 cells, keratinizing portion of
hair cuticules and inner root sheath in both strains, but
the frequency of apoptosis in the hair follicle was
somewhat higher in 7-week-old HtRs. HtRs are
considered to be useful experimental animals for
dermatotoxicological studies.
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Introduction
Hairless or hypotrichotic animals are expected to be
suitable experimental animals for dermatology,
especially for long-term dermatotoxicological studies,
because they do not require hair shaving which probably
affects the skin physiology. Among several kinds of
hairless experimental animals (Reed and O'Donoghue,
1979; Panepinto and Philips, 1986; Kimura and Doi,
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1994) rats seem to be more useful because they have an
appropriate body size and there are abundant background data of them used in various toxicity studies
including dermatotoxicity.
Many mutant genes which affect the growth of hair
follicles have been known among rats (Roberts et al.,
1940; Castle et al., 1955; Palm and Ferguson, 1976;
Festing et al., 1978; Ohno et al., 1987; Itagaki et al.,
1995). However, most of these mutant rats show skin
conditions which are widely different from normal ones.
For example, hairs are lost during their developing stage,
resulting in formation of follicular cysts andtor severe
wrinkles (Mann, 1971; Ohno and Yoshida, 1981; Inazu
and Sakaguchi, 1984; Hanada et al., 1988; Itagaki et al.,
1995; Ishii et al., 1997).
A Wistar-derived inbred strain of hypotrichotic rats
named WBNIILA-Ht, which has an autosomal dominant
gene (Ht: dominant hypotrichosis) responsible for their
charasteristics of hypotrichosis, has been developed in
Japan (Nishimura and Ishikawa, 1987). WBNJILA-Ht
rats (HtRs) have short downy hairs on the head, dorsum
and extremities throughout their life span. Our
preliminary studies indicated that, except for hair
follicles being less well developed, the skin histology of
HtRs is similar to that of haired rats. Therefore, HtRs are
considered to be valuable for dermatotoxicological
studies (Iwamoto et al., 1997).
The aim of this study is to clarify the details of skin
histology of HtRs, compared with Wistar rats (WRs) as
controls, during their development.
Materials and methods
Animals

Five each of 3- and 7-week-old male WBNIILA-Ht
rats (HtRs) and 5 each of age-matched male Wistar rats
(WRs) were purchased from Saitama Experimental
Animals Co. Ltd. (Saitama, Japan). They were
individually housed using an isolater caging system

