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Elastin Accumulation in Actinic Cheilitis with
Different Degrees of Epithelial Dysplasia
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SUMMARY: The extracellular matrix (ECM) plays an important role in the regulation of biological events such as the development
of cell migration, proliferation and differentiation. Chronic sun exposure causes changes present in the ECM of acimi@c)edit
premalignant lesion of the lower lip which helps to understand the carcinogenesis of the lip. This study aimed to inleesttigakte e
main component of solar elastosis alternating current in an attempt to establish the relationship between this protein apatseGM
dysplasia. Paraffin embedded tissue sections of the lesions of 35 cases of AC were analyzed by immunohistochemistnafat elastin
became the association with the degree of epithelial dysplasia and age. Highest scores of elastin (+3) was predominahtas4s.7%
of AC, especially in cases of severe dysplasia (n = 3). When comparing the scores of elastin between the different gtredies of ep
dysplasia showed no significant difference (P> 0.05, Kruskal-Wallis). This study was not able to demonstrate the inflasticenf e
the severity of epithelial dysplasia in AC. Additional studies on other ECM proteins must be conducted in an attempiriddystaard
the mechanism of malignant progression of the AC.
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INTRODUCTION

The extracellular matrix (ECM) is a complex andcell viability, cell membrane damage and accumulation of
organized structure of macromolecules, consisting maingfastotic material that replaces the normal collagen, resulting
of collagen, elastin, proteoglycans and glycoproteins. It plays a modified architectural pattern in sun-damaged skin
an important role in regulating the cells with which it makeknown as solar elastosis (Philips al, 2007). Therefore,
contact. The ECM serves as a structural mold and barrtbe degradation of ECM macromolecules and elastosis
between tissues, and also as a reservoir of growth factorsreases the risk of developing cancers (etrad,, 2005).
that influence biological events such as cell developmertyurthermore, in the tumor microenvironment the ECM is
migration, proliferation and differentiation (DeClerekal, not just a physical barrier to cancer, but also acts as a reservoir
2004). for binding proteins and growth factors that interfere with

tumor behavior (DeClerckt al). The interaction between

Chronic sun exposure provokes changes in the ECilesenchymal cells and the ECM may also be altered in
that are evident in the dermis due to remodeling of ECeimors, and thus influence tumor proliferation and invasion
constituents (DeCleroft al). According to Wondrakt al.  (Liotta, 1984).

(2003), repetitive stimulation of the ECM proteins by solar

radiation interferes with the integrity of the genome and  Actinic cheilitis (AC) is a premalignant lesion, which
contributes to photoaging and carcinogenesis of human skifinically presents as a diffuse damage in the vermilion of
This excessive exposure to radiation results in the losstbe lower lip, resulting from excessive exposure to solar

DDS, Dept. of Oral Pathology, Laboratory of Oral Surgical Pathology, School of Dentistry of the Federal Univeasity, @8vador, Bahia, Brazil
Adjunct Professor, Dept. of Oral Pathology, Laboratory of Oral Surgical Pathology, School of Dentistry of the Feaesityldfi Bahia, Salvador, Bahia, Brazil
Adjunct Professor, Laboratory of Pathology and Molecular Biology, Gongalo Moniz Research Center, Oswaldo Cruz F&atdadion,Bahia, Brazil
Adjunct Professor, Dept. of Health (Oral Pathology) of the State University of Feira de Santana, Feira de SantanmazBahia, B
*** MSc, Laboratory of Pathology and Molecular Biology, Gongalo Moniz Research Center, Oswaldo Cruz Foundation, SalvadaAiahia,
* Adjunct Professor, Dept. of Stomatology, School of Dentistry of the Federal University of Bahia, Salvador, Bahia, Brazil
Associated Professor, Dept. of Oral Pathology, Laboratory of Oral Surgical Pathology, School of Dentistry of the Fedesi&y OhB@hia, Salvador, Bahia, Brazil

627




ARAUJO, C. P.; XAVIER, F. C. A;; GUGEL, C. A. S.; RAMOS, E. A. G.; FREITAS, V. S.; SCHLAEPFER-SALES, C. B.; RAMALHO, L. M. P. & DOS SANTOS, J. N Elastin accumulation
in actinic cheilitis with different degrees of epithelial dysplaisia.J. Morphol., 30(2)627-633, 2012.

radiation. Histologically, the superficial lamina propiafrom the records of requests for anatomopathological
presents extensive basophilic degeneration of collageramination, and included data regarding age, sex,
(Cavalcanteet al., 2008; dos Santost al., 2003; and skin color.
Markopouloset al, 2004; Martinezt al, 2005; Rojaset
al., 2004). Among other findings, the epithelial lining may Immunohistochemistry was carried out using the
display varying degrees of dysplasia ranging from a mil8treptavidin-biotin-peroxidase method (LSAB kit, Dako,
change to carcinoma situ, and even invasive carcinomaCarpinteria, CA, USA) with the primary monoclonal
(Aravjoet al, 2010; Cavalcantet al; da Silvaet al, 2007; antibody anti-elastin (BA4 clone, Novocastra, Wetzlar,
dos Santost al; Markopouloset al; Xavieret al, 2009). Germany). To achieve this, 3m--thick sections were made
from the material immersed in paraffin. The sections were
Changes in the ECM occur after chronic sun exposudeparaffinized, rehydrated, and after washing with distilled
and their mechanisms remain unknown. In addition, little imater, slides were treated for antigen retrieval in a 1% trypsin
known about the relationship between epithelial dysplassmlution for 30 minutes at 37°C. The endogenous peroxidase
and the system of elastic fibers (Sgabal, 2010). Then, activity was blocked by using a 3% hydrogen peroxide
regarding that solar elastosis is present in the connects@ution for 30 minutes. This was followed by incubating
tissue of AC, and that this may contribute to carcinogenesis®e primary antibody anti-elastin at 1:50 dilution for 60
of the lip, the purpose of this study was to investigate elastinjnutes at room temperature in a humidity chamber.
the main component of solar elastosis in AC lesions, in &aminobenzidine (DAB, Dako) was used to visualize the
attempt to establish the relationship between the presemeactions. Sections were counterstained with Harris
of this protein and the different degrees of epithelidiematoxylin. The negative control consisted of replacement
dysplasia. of the primary antibody with an antibody of the same isotype
as the primary antibody. Three fragments of normal lip mu-
cosa without solar elastosis were also studied for the purpose
MATERIAL AND METHOD of comparison.

The expression of elastin was analyzed, by a single
After approval by the Committee for Ethicalobserver, in up to 10 fields at 100x magnification, and the
Research, 35 cases of AC were analyzed. The cases waggree of elastosis was evaluated according to the scale of
retrieved from the archives of the Laboratory of Surgicalalues (scores +3 to 0), adapted from Fukushétnal
Pathology, Faculty of Dentistry, Federal University of Bahi§2000). The elastosis score +3 corresponded to a diffuse
(FOUFBA) and the Oncology Center of Bahia (CICAN),ncrease of elastic fibers with mass elastosis pattern; the score
and also from a private laboratory in the city of Salvado#2, was a diffuse increase of elastic fibers; the score +1,
Bahia, Brazil. partial increase with focal clusters of elastic fibers; the score
zero, corresponded to the same characteristics as the con-
Histological sections for each case, stained wittrol group. The thickness and/or fragmentation of elastic
hematoxylin and eosin (HE) were analyzed for the maiibers were also described.
morphological features representative of the lesions. The
histological criteria defined by the World Health Differences between groups were evaluated using the
Organization (WHO) in 2005 were used to determine theruskal-Wallis test followed by Dunn’s test and Fisher’s
presence and degree of epithelial dysplasia. The histologieadact test. In addition, in order to facilitate evaluation
grading of epithelial dysplasia was defined as: mild dysplasisetween scores, we considered three age groups: up to 50
when the architectural disturbances were limited to the lowgears, between 50 and 60 years, and more than 60 years All
third of the epithelium, accompanied by cytologic atypiastatistical calculations were performed using the GraphPad
moderate dysplasia, when the architectural disturbancessm 4.0 program. A P value < 0.05 was considered to be
spread to the middle third of the epithelium, in which casstatistically significant.
the degree of cytologic atypia may be considered; severe
dysplasia, when more than two thirds of the epithelium
presented architectural disorder, associated with cytologRESULTS
atypia; and carcinoma in situ, when the architectural
disturbance affected the entire thickness of the epithelium,
accompanied by marked cytologic atypia. Of the 35 cases in our sample, 21 (60%) were male
and 14 (40%) female. Their age ranged between 20 and 78
Clinical data information of the lesions was obtainegtears with a mean age of 54.6 years. As for skin color, 17
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cases were white, 10 were African-Caucasian descendeflise elastic fibers presented varying degrees of thickness,
and 8 cases lacked information regarding this aspect.  from thin to thick, and in most cases, they were fragmented.
These fibers often formed a large mass as if they were lumps,
The histological sections revealed that AC lesionand it was not possible to view their individual
were characterized by stratified squamous epithelium witharacteristics. In the submucosa, the elastic fibers were
varying degrees of keratinization, predominanthalso expressed, butin smaller quantities, displaying the same
orthokeratinized and hyperparakeratinized epithelial liningsharacteristics described in the areas of elastosis, without
Granulosis and hypergranulosis were also seen, as wellls formation of an amorphous mass (Fig.2)
areas of acanthosis or atrophy. The lamina propria was
formed by a narrow and vascularized band of dense Kruskal-Wallis test revealed no significant
connective tissue, in some cases separating a large arediftérences between elastin scores and degrees of ED present
strongly basophilic amorphous material (solar elastosisih AC cases (p=0.5274), although scores +2 and +3 were
present in all of the cases studied. Mononucledine most frequent in thoses cases. Proportionally, the
inflammatory infiltrate and numerous tortuous blooaccurrence of scores were compared to the degrees of ED,
vessels, sometimes dilated, were also present. no significant difference was observed (P=0.6418, Fisher’s
exact test). Although score +2 was more frequent in
The evaluation of the epithelial lining for themoderate ED cases, no significant difference was observed
presence and degree of epithelial dysplasia showed tha{Bf 0.0.2779, Fisher's exact test). Furthermore, score +3
the 35 cases studied, 17 had mild dysplasia, 13 cases thad more frequent in mild DE cases, but no significant
moderate dysplasia, and five had severe dysplasia. difference was detected (P= 0.7380, Fisher’s exact test)

According to the expression of elastin, 16 AC cases Fisher’s exact test also showed no significant
had a score +3, 15 had a score +2, and only 4 cases, a sddfiference between age groups and elastin scores
+1, and none of them followed the pattern of control (Fig.1jP=0.6418).

B Mild Dysplasia
Moderate Dysplasia
10- Severe Displasia

Number of cases

i

Elastin Scores

Fig. 1. Number of actinic cheilitis cases with different degrees of epithelial dysplasia according to
elastin scores.
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Fig. 2. A. Normal labial normal exhibiting thin elastic fibers located
mainly surrounding blood vessels; and sometimes fragmented
throughout connective tissue. B. Actinic cheilitis with mild
epithelial dysplasia showing focal accumulation of elastic fibers
although exist elastin concentration subjacent to the epithelial lining
(score +1). C. Actinic cheilitis with moderate epithelial dysplasia
showing diffuse increase of elastin throughout connective tissue.
Note interconnecting elastic fibers either thinner or thicker (score
+2). D. Actinic cheilitis with moderate epithelial dysplasia showing

a diffuse increase of elastic fibers with extensive elastosis pattern
(score +3). Actinic cheilitis with severe epithelial dysplasia showing
a diffuse increase of elastic fibers with mass elastosis pattern (score
+3).

DISCUSSION

A general feature of photoaged skin histology is thisufficient formation and/or deficient fragmentation of
accumulation of elastotic material, which suggests aglastic fibers (Knotét al, 2009). The exact elements present
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in the elastotic material of photoinduced lesions areorrelated elastosis with the degree of tumoral invasion and,
unknown, although various components involved in thimdicated that the loss of elastosis in these tumors is indicative
process of elastosis have been established, including elastinbetter prognosis. Although Sgasdial did not observe
metalloproteinases, and lysozyme (Mietal, 2004). The significant differences in the elastic fibers accumulation
expression of elastin in the AC cases showed varyirgetween the AC and control groups; in contrast, we found a
thickness degrees of elastic fibers, which were eithdifference in the elastin expression pattern between both,
fragmented or formed lumps. These elastic fibers reachkeding a higher expression in AC lesions.
the lamina propria to a great extent. Such variability could
be due to Elastin Binding Proteins (EBP) and Versican  Most of the clinical changes seen with aging result
(VER), regulators of elastic fiber formation, and a structurdfom excessive sun exposure (Seital, 2000; Seitet al,
component of elastic fibers, respectively (Kreital). 2006). Many immunohistochemical studies have reported
an increased deposition of non-functional elastic fibers and
It is argumented whether the elastic material ia correlation between the stain intensity and the extent of
originated from elastic fiber synthesis or from degradatiosun damage (Seit al, 2006; Yanaet al). Some authors
mainly of collagen fibers (Fukushinegal; Jusiet al, 2007). also associate angiogenesis with the alterations in elastin
Others indicate that the pathogenesis of solar elastosisafter UV irradiation, suggesting that angiogenesis induced
attributed to the synthesis of elastic material by fibrocytdsy UVB mediates the damage caused by UV in the skin
that have been altered by ultra-violet rays (UV) (Yano et al, 2005). In our findings, elastin
immunoexpression revealed elastosis scores 3+ and +2 in
Although elastosis and fragmentation of elastic fibenmore than 90% of AC cases. However, elastosis showed no
are components also present in natural aging, indicating tlaapositive association with advance age. However, it is
these fibers participate in the remodeling of the ECM (Jushportant to state that previous reports show that in natural
et al, 2005; Justt al, 2007), the expression of EBP andaging process and also in photoaging there is an increase in
VER remains stable during aging. However, it exhibits atlhese fibers.
altered pattern of regulation during chronic exposure to UV
radiation, as demonstrated by Knettal. (Knott et al). Although specific components of the ECM have a
According to these authors, there is a consistently reducemicial effect on the phenotype of many diseases (Jarvelainen
mMRNA level of VER during chronic sun exposure, despitet al, 2009), this study was not of capable of demonstrating
the higher tissue protein expression found, when compareldstin influence on the epithelial dysplasia severity in AC.
with sun-protected skin. The levels of EBP transcripts, iRurther studies concerning other proteins in the ECM should
turn, exhibits an inverse relationship, thus suggesting the carried out in an attempt to better understand the
existence of a regulatory model that leads to the formatiomechanism of malignant progression of AC.
of elastotic material from altered patterns of expression of
VER and EBP in skin that is chronically exposed to sunlight
The elastosis and fragmentation of elastic fibers are al8®AUJO, C. P.; XAVIER, F. C. A;; GUGEL, C. A. S; RA-
components in diseases such as asthma and pulmondB8S. E. A. G.; FREITAS, V. S.; SCHLAEPFER-SALES, C.
emphysema as well as in smokers, indicating that these fibgrsgggﬂti’:;"'eg’ ll_,l.e';l/:’-[isp.agétll?n(%i ioAnN;%?é r?t.egl Ar;gg“su('jfg'; s
participate in the ECM's r?modellng process as Observedggitelial.lnt. ] I?Aorphol., 30(2)627.633, 2012, 9 P
this study (Juset al, 2005; Juset al, 2007).

) . . . RESUMEN: La matriz extracelular (MEC) juega un pa-
The stroma cells might affect adjacent epithelial cellge| importante en Ia regulacion de los eventos biolégicos, tales
and create an atypical microenvironment that favors the fiedgmo, el desarrollo de la migracion celular, proliferacion y dife-

cancerization (Get al, 2010). However, no relationship renciacion. La exposicion solar cronica provoca cambios presen-
was found between the scores of elastosis and the differtasten la MRC de la queilitis actinica (QA), una lesién premaligna
degrees of dysplasia in the AC lesions evaluated in this stu€l§! labio inferior que contribuye a entender la carcinogénesis del
Although, in 60% severe dysplasia cases, the highest sctRio- Este estudio tuvo como objetivo investigar la elastina, el
of elastosis was found (+3). These findings corroborate tﬁgr_nponente principal de la elastosis solar en corriente alterna en

study by Sgarbét al in which the histochemical analysisu.n |nter_1to dt_a e_stablec_er larelacion entre _esta protelnay_l_a MEC en
displasia epitelial. Se incluyeron en parafina cortes de tejido de las

revealed a tendency t.o Severg dysplasia with th_e h!gn§§iones de 35 casos de QC fueron analizadas mediante técnicas
percentages of elastic fibers, while there was also significat inmunohistoquimica para elastina, y se hizo la asociacién con
degradation of collagen fibers in cases of moderate apd grados de displasia epitelial y la edad. La mas alta puntuacion
severe dysplasia. Fukushimieal and Waltheet al.(2004), de la elastina (+3) fue predominante en el 45,7% de los casos de
studying lung cancer and basal cell carcinoma respective@A, especialmente en los casos de displasia severa (n = 3). Al
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comparar las puntuaciones de elastina entre los diferentes gradlest, M.; Ribera, M.; Monso, E.; Lorenzo, J. C. & Ferrandiz, C.
de displasia epitelial, no mostré diferencia significativa (P> 0,05, Effect of smoking on skin elastic fibres: morphometric and
Kruskall-Wallis). Este estudio no fue capaz de demostrar la in- immunohistochemical analysiBr. J. Dermatol., 156(185-
fluencia de la elastina sobre gravedad de la displasia epitelial en 91, 2007.
QA. Estudios adicionales sobre otras proteinas de la MEC deben
llevarse a cabo en un intento por comprender mejor el mecaniskwott, A.; Reuschlein, K.; Lucius, R.; Stab, F.; Wenck, H. &
de progresion maligna de la QC. Gallinat, S. Deregulation of versican and elastin binding protein
in solar elastosiBiogerontology, 10(2181-90, 2009.
PALABRAS CLAVE: Matriz extracelular; Elastina;
Inmunohistoquimica; Queilitis actinica. Liotta, L. A. Tumor invasion and metastases: role of the basement
membrane. Warner-Lambert Parke-Davis Award lectne.
J. Pathol., 117(3B39-48, 1984.
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