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Summary Chromosomal and genomic instability due to telomere dysfunction is known to play an
important role in carcinogenesis. To study telomere shortening in the epidermis surrounding actinic
keratosis, we measured telomere lengths of basal, parabasal, and suprabasal cells in epidermis with
actinic keratosis (actinic keratosis group, n = 18) and without actinic keratosis (sun-protected, n = 15,
and sun-exposed, n = 13 groups) and in actinic keratosis itself as well as in dermal fibroblasts in the 3
groups, using quantitative fluorescence in situ hybridization. Among the 3 cell types, telomeres of basal
cells were not always the longest, suggesting that tissue stem cells are not necessarily located among
basal cells. Telomeres of basal cells in the sun-exposed group were shorter than those in the sun-
protected group. Telomeres in the background of actinic keratosis and in actinic keratosis itself and
those of fibroblasts in actinic keratosis were significantly shorter than those in the controls. Our findings
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demonstrate that sun exposure induces telomere shortening and that actinic keratosis arises from
epidermis with shorter telomeres despite the absence of any histologic atypia.
© 2014 Elsevier Inc. All rights reserved.

1. Introduction

Actinic keratosis is a premalignant condition of the skin
and carries up to a 20% risk of progression to squamous cell
carcinoma [1]. Actinic keratosis is associated with frequent
exposure to the sun and is usually accompanied by solar
damage [2]. Cumulative and intermittent exposure to solar
radiation is implicated in the development of actinic keratosis
[3]. The lesion may appear on any sun-exposed area, such as
the face, ears, lateral neck, balding scalp, backs of the hands,
forearms, or lips and in middle-aged and elderly persons [4].

On the other hand, aging itself appears to play an
important role in carcinogenesis generally, as elderly
individuals tend to have a much higher incidence of
carcinoma and also multiple carcinomas than the young,
and carcinoma occurrence in the elderly is related to telomere
dysfunction, epigenetic gene silencing, and other factors [5].
In the epidermis, aging or photoaging may be an important
factor related to tumorigenesis [6]. Telomeres are repetitive
G-rich DNA sequences and associated binding proteins
found at the ends of linear eukaryotic chromosomes and
appear to play a key role in preventing genomic instability
[7,8]. Using Southern blotting, we have previously analyzed
telomere lengths in almost all human organs and tissues
including the epidermis and confirmed that telomeres shorten
with age in the epidermis [9]. We have also reported that the
estimated annual reduction rate of telomere length in the
epidermis is 36 base pairs [10], and similarly, telomere
shortening with age in the skin has been reported elsewhere
[11]. The progression of telomere shortening with age could
lead to genomic instability during the initial stage of
tumorigenesis [5].

We have also confirmed the telomere length distributions
of different cell types in many tissues using quantitative
fluorescence in situ hybridization (Q-FISH) and our original
software, Tissue Telo [9]. We demonstrated that squamous
cell carcinomas in situ of the esophagus [12] and oral mucosa
[13] arise from epithelium with short telomeres and
chromosomal instability. On the other hand, orthokeratotic
dysplasia, a type of oral leukoplakia, is a premalignant
condition associated with short telomeres and also arises
from oral epithelium with chromosomal instability [14]. In a
survey of PubMed, as of August 1, 2013, we were unable to
find any reported studies of actinic keratosis and telomeres of
epidermis, although the relationship between telomere
lengths of peripheral blood cells was positively associated
or inversely associated with skin neoplasms [15,16].

In the present study, we postulated that actinic keratosis is
also likely to occur in epidermis with excessively shortened

telomeres, as we had demonstrated previously for the
esophageal and lingual mucosae. Therefore, we measured
and analyzed telomere lengths in histologically normal
epidermis with or without actinic keratosis and in actinic
keratosis itself, in comparison with controls.

2. Materials and methods

2.1. Subjects

For this study, we surveyed patient files at the Department
of Dermatology, Dokkyo Medical University. We estab-
lished 3 groups of patients: 15 consecutive patients (6 men
and 9 women, aged 62-77 years; mean, 69.3 years) with
benign tumors, including epidermal cyst (n = 12) and
nevocytic nevus (n = 3) of the back (n = 11), chest (n = 2),
abdomen (n = 1), and thigh (n = 1) (sun-protected control
group); 13 consecutive patients (8 men and 5 women, aged
61-96 years; mean, 72.1 years) with benign tumors,
including epidermal cyst (n = 7) and nevocytic nevus (n =
6) of the face (n = 10) and neck (n = 4) (sun-exposed control
group); and 18 consecutive patients (7 men and 11 women,
aged 54-94 years; mean, 78.0 years) with actinic keratosis of
the face (n = 17) and back of the hand (n = 1) (actinic
keratosis group), dating from 2011.

Concerning the subjects' occupations, the sun-protected
group (n = 15) included 11 subjects (73.3%) who had worked
indoors, for example, office workers, and 4 subjects (26.7%)
who had worked outdoors, for example, farmers or drivers.
The sun-exposed group (n = 13) included 9 subjects (69.2%)
who had worked indoors and 4 (30.8%) who had worked
outdoors. The actinic keratosis group (n = 18) included 3
subjects (16.7%) who had worked indoors and 15 (83.3%)
who had worked outdoors.

Samples of uninvolved epidermis with epidermal cyst and
nevocytic nevus were defined as controls. Samples of
uninvolved epidermis with actinic keratosis were defined
as the background of actinic keratosis. We measured
telomere lengths in the epidermis uninvolved with epidermal
cyst, nevocytic nevus, or actinic keratosis and that in actinic
keratosis itself. We also measured telomere lengths of
fibroblasts under the epidermis without atypia.

We used archival paraffin blocks from these 46 cases (28
controls and 18 cases of actinic keratosis). In our pathology
laboratories, all specimens removed at surgery were fixed for
5 hours in 10% buffered formalin. Both sets of samples were
then subjected to standard tissue processing and paraffin
embedding. From the archival blocks, tissues were sliced

474 H. Ikeda et al.



Download English Version:

https://daneshyari.com/en/article/6215920

Download Persian Version:

https://daneshyari.com/article/6215920

Daneshyari.com

https://daneshyari.com/en/article/6215920
https://daneshyari.com/article/6215920
https://daneshyari.com

