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ABSTRACT: Pseudoepitheliomatous hyperplasia is an epithelial proliferation that develops in the dermis or lamina 
propria. It is a lesion associated to another pathology, which appears as a response to a great variety of infectious, 
neoplastic, inflammatory or traumatic stimuli. The etiopathogeny of this lesion is not clear yet. Therefore, we 
performed an immunohistochemical study on a group of 20 cases of pseudoepitheliomatous hyperplasia cases 
associated with inflammatory and neoplastic conditions, by investigating TGFβ1 (Beta growth and transformation 
factor), EGF (Epidermal growth Factor), and FGF7 (Fibroblast growth factor) expressions during in its development. 
The TGF-β1 expression was recorded in all the layers of the oral hyperplastic epithelium, going from the basal to the 
superficial layers, but with a different immunoreactive pattern, according to the region. Our study showed the 
absence of EGF immunoexpression in the carcinomatous proliferation areas associated to pseudoepitheliomatous 
hyperplasia and an almost exclusive presence in the hyperplasia lesions associated with inflammatory conditions (in 
about 30% of the investigated lesions) of a expression varying from poor to moderate for EGF. According to our 
investigations, we observed the presence of an immunolabeling for FGF7 in 80% of the investigated cases of 
pseudoepitheliomatous hyperplasia, a maximum of intensity being observed within the cases associated with 
inflammatory conditions. 
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Introduction 
Pseudoepitheliomatous hyperplasia is a 

reactive benign lesion characterized by the 
epithelium hyperplasia as “tongue-like” 
projections in the dermis or lamina propria, 
sometimes having a pseudoinvasive aspect 
[1,2,3]. The lesion was also called 
pseudocarcinomatous hyperplasia [1,3]. In time, 
this entity was also reported as: ”invasive 
acanthosis”, ”verrucous epidermis hyperplasia” 
and ”carcinomatoid hyperplasia”. 

This lesion develops as a response to a great 
diversity of infectious, neoplastic, inflammatory 
or traumatic stimuli [2,3], being associated to 
different pathologies. Zayour and Lazova (2011) 
grouped the etiopathogenic conditions 
associated to pseudoepitheliomatous hyperplasia 
into 4 large categories: infectious, neoplastic, 
dermatoses with chronic irritations and 
inflammations, and various other pathological 
processes [4]. 

The association of pseudoepitheliomatous 
hyperplasia with multiple etiopathogenic 
conditions suggests the involvement of various 
intra-cellular signaling within the pathogeny of 

these lesions, which is why we proposed to 
investigate the role played by markers TGFβ1 
(Beta growth and transformation factor), EGF 
(Epidermal growth Factor), FGF7 (Fibroblast 
growth factor) in the development of 
hyperplasia. 

Material and Method 
An immunohistochemical study was 

performed on the material collected from a 
group of 20 patients, the histopathological 
samples coming from the cases of the Pathology 
Department within the Clinical Emergency 
County Hospital of Craiova, being represented 
by paraffin blocks from which there were first 
cut seriate sections for confirming the pathology 
and then for immunohistochemistry analysis. 
Tissue samples were taken from the patients 
admitted to the Oro-Maxillo-Facial Surgery 
Clinic within the Clinical Emergency County 
Hospital of Craiova, between 2012 and 2014. 
Every patient included in the study gave his/her 
written consent to participate in this study, the 
whole protocol being subjected to the 
corresponding ethical procedures. The patients 
included in the study were aged between 26 and 
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86 years old, the average age being of 46 years 
old. The patients were mainly males, the  
men-women ratio being of 3:1. Topographically, 
10 lesions of pseudoepitheliomatous hyperplasia 
were located in the tongue, 6 in the jugal area 
and 4 in the gums. 7 lesions were associated 
with inflammatory conditions, 10 with oral 
squamous carcinoma and 3 with granular cell 
tumor. 

The immunohistochemical study utilized 
primary antibodies raised in mouse or rabbit 
against human epitopes (Table 1). The serial 
4µm-thick sections were subjected to 
microwaving in citrate buffer for antigen 
retrieval, endogenous peroxidase inhibition by 
incubating them for 5 minutes in 3% oxygenated 

water, and blocking of non-specific antigen-
binding sites with skimmed milk. The sections 
were subsequently incubated with the primary 
antibody overnight at 4ºC, followed by a wash in 
a Tween-Phosphate buffer solution. The primary 
antibodies were then amplified with a LSAB 
(Labelled Streptavidin-Biotin2 System, Dako, 
Redox, Romania code K0675), and the result of 
these reactions was visualized with the  
3,3'-diaminobenzidine tetrahydrochloride (DAB) 
chromogene (Dako, 3467). 

The images were captured using Nikon 
Eclipse 55i microscope (Nikon, Apidrag, 
Bucharest), equipped with a video camera with a 
5-megapixel cooling system and the  
Image-Pro Plus software. 

 

Table 1. Antibodies used in the study of oral pseudoepitheliomatous hyperplasia 

Antibody Clone/Manufacturer Dilution Antigen retrieval Positive control 
TGFβ1 3C11/ Santa Cruz 

Biotechnology 
1:250 Citrate, pH 6 Kidney 

EGF Polyclonal / SDIX 1:100 Citrate, pH 6 Salivary gland 
FGF7 Polyclonal / Sigma-Aldrich 1:40 Citrate, pH 6 Appendix 

 

Results 
Expression of TGF-β1 

In the lesions of pseudoepitheliomatous 
hyperplasia we observed the existence of two 
different types of immunoexpression for the 
TGF-β1 factor. Thus, in the spinous layer, from 
the acanthosis areas, the reaction pattern was a 
membranous and pericellular, the expression 
being more important in the superficial layers. In 
the epithelial elongated growths that descend 
deeply in the lamina propria, the 
immunoreaction pattern mainly became a 
cytoplasmatic one (Fig. 1). 

 

 
Fig. 1. Pseudoepitheliomatous hyperplasia-positive 
TGF-β1 reaction with cytoplasmic pattern in the 

epithelial apexes. 
IHC-TGF-β1 staining (brown), x100 

This type of immunoexpression was present 
more frequent especially in the cases of 
pseudoepitheliomatous hyperplasia associated 
with inflammatory conditions. In these cases, 
there was also present an intense cytoplasmic 
expression in the vascular endothelial cells and 
in the inflammatory cellular elements from the 
underlying lamina propria of these lesions 
(Fig. 2). 

 

 
Fig. 2. Pseudoepitheliomatous hyperplasia-positive 
TGF-β1 reaction in the vascular endothelial cells 

and inflammatory cellular elements in the 
underlying lamina propria. 

IHC-TGF-β1 staining (brown) x100 

In the pseudoepitheliomatous hyperplasia 
lesions associated with oral squamous 
carcinoma, strictly in the carcinomatous 
proliferation areas, TGF-β1 expression was 
higher than in the hyperplasia lesions. The 
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expression of carcinomatous cells was a 
membranary and diffusely cytoplasmic one 
(Fig. 3), the cytoplasmic positivity being also 
present in the tumor stromal cells. 

 

 
Fig. 3. Pseudoepitheliomatous hyperplasia-

membranary and cytoplasmic positive TGF-β1 
reaction in the carcinomatous proliferation areas 

associated with oral squamous carcinoma.  
IHC-TGF-β1 staining (brown) x100 

Expression of EGF 
In the immunoreactive cases, the reactions 

for EGF was present in the spinous layer, 
commonly in the superficial part of the 
hyperplastic lesions (Fig. 4) and more rarely in 
the epithelial cusps and within the lamina 
propria (Fig. 5). The immunoreaction pattern 
was a granular cytoplasmic one. 

In the cases associated with oral squamous 
carcinoma we did not observe the presence of 
the EGF immunoexpression in the 
carcinomatous proliferation areas. Still, both in 
the lamina propria from the hyperplasia lesions, 
as well as in the tumor stroma or in the lamina 
propria of the lesions associated with 
inflammatory conditions, we observed a variable 
expression for EGF in the fibroblasts and in 
some of the present inflammatory cells. 

 

 
Fig. 4. Pseudoepitheliomatous hyperplasia-

moderately positive EGF reaction in the spinous 
layer of the superficial area of the lesions.  

IHC-EGF staining (brown) x100 

 

 
Fig. 5. Pseudoepitheliomatous hyperplasia-poorly 

positive EGF reaction in the epithelial networks of 
the sublesional lamina propria.  
IHC-EGF staining (brown) x100 

 

Expression of FGF7 
We observed the presence of immunolabeling 

for the FGF7 growth factor in the areas of 
pseudoepitheliomatous hyperplasia (80% of the 
lesions). 

The most intense immunoexpression was 
observed in the spinous layer, namely in the 
lower and upper layers of the spinous layer, 
especially the superficial layer (Fig. 6). 

In the lower layers, the expression was much 
more prominent in the acanthosis areas. The 
immunoexpression pattern was mainly a 
membranous and nuclear one. The nuclear 
expression was present in almost the entire 
thickness of the lesion epithelium, except for the 
basal and parabasal layer. 

The immunoexpression was also evident in 
the sublesional lamina propria, namely at 
cytoplasmic level in the fibroblasts, vascular 
endothelial cells and some of the inflammatory 
cells present at this level (Fig. 7). 

In the cases associated with oral squamous 
carcinoma, the FGF7 expression was also 
observed in the carcinomatous proliferation 
areas, still with a much lower intensity than in 
the pseudoepitheliomatous hyperplasia areas 
(Fig. 8). 

The reaction pattern was a mainly 
membranous one. Still, an expression 
comparable with the one from the hyperplastic 
lesions was observed in the tumor stroma of 
fibroblasts, macrophages and endothelial cells of 
the tumor vessels.  
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Fig. 6. Pseudoepitheliomatous hyperplasia-intensely 
positive FGF7 reaction in the cells of the spinous 

and superficial layer.  
IHC-FGF7 staining (brown) x40 

 
Fig. 7. Pseudoepitheliomatous hyperplasia-positive 

FGF7 reaction in the fibroblasts, vascular 
endothelial cells and some of the inflammatory 

cells in the sublesional lamina propria.  
IHC-FGF7 staining (brown) x100 

 
Fig. 8 Pseudoepitheliomatous hyperplasia associated 
with oral squamous carcinoma-cytoplasmic positive 

FGF7 reaction in the tumor stromal fibroblasts 
and macrophages, and a poor membranary 

reaction in the carcinomatous cells.  
IHC-FGF7 staining (brown) x100 

Discussion 
Not until now there were clarified the 

etiopathogeny and molecular mechanisms on 
which pseudoepitheliomatous hyperplasia 
etiopathogeny is based. 

Grunwald and colleagues were among the 
first to suggest that the lesion may develop from 
the skin appendix, more exactly from the 
follicular infundiblum and eccrine glands [1]. 
The problem of the glandular or follicular origin 
seems to have been clarified a lot later by Hanly 
and colleagues, who showed the glandular origin 
of the hyperplastic lesion, as in the mucous 
surfaces such lesions develop in the areas rich in 
minor salivary glands, and, as a consequence, at 
skin level, this lesion would develop from the 
eccrine glands [5]. Still, Tuttle and colleagues 
described 25 cases of basocellular carcinoma 
with infiltrative and morpheaform variants 
associated with pseudoepitheliomatous 
hyperplasias that presented a differentiation 
pattern of the follicular type [6]. The authors 
concluded that skin pseudoepitheliomatous 
hyperplasia could have its origin both at skin 
level and in skin appendices. 

The association of pseudoepitheliomatous 
hyperplasia with a variety of etiopathogenic 
conditions suggests the involvement of various 
ways of intracellular signaling in the pathogeny 
of these lesions [7]. Thus, a series of studies 
suggested the intervention of some growth 
factors in the etiopathogeny of these lesions, 
namely of EGF and of TGFα (Alpha 
Transformation and Growth Factor) [8,9,10]. 
Other authors suggested the intervention of the 
TNF-α factor and of interferon-γ in the genesis 
of hyperplastic lesions associated with skin 
leishmaniosis, taking into consideration their 
sub-expression in the papillary dermis 
underlying to hyperplastic lesions [11]. 

Expression of TGF-β1 in oral 
pseudoepitheliomatous hyperplasia 

TGFβ and the TGFβ-similar molecules are 
members of a large super family of over 
40 secreted cytokines, including, alongside 
TGFβ, the bony morphogenic proteins (BMPs), 
activin, nodal, lefty, myostatin, the antimulerian 
hormone and the growth differentiation factors 
(GDFs) [12]. These cytokines control numerous 
biological functions, among which: 
proliferation, apoptosis, embryo development, 
stem cell survival, cellular differentiation, 
cellular migration and immune system 
regulation [13,14]. TGF-β is found as 3 isoforms 
called TGF-β1, TGF-β2 and TGF-β3, scattered 
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ubicuitary and that may influence most of the 
juman tissue types. 

Strictly regarding the localization in the head 
and neck, Lu and colleagues showed a super 
expression of TGF-β1 factor in squamous 
carcinomas of the head and neck and in their 
adjacent tissues, in comparison to the level of its 
expression in the normal tissues at this level 
[15]. 

In the normal oral epithelium, almost similar 
to our results, Karatsaidis and colleagues found 
a expression for the active form of the TGF-β1 
factor only in the granular layer and the upper 
layers of the spinous layer, the maximum of 
intensity being recorded in the upper part of the 
spinous layer [16]. 

In the study performed by us, the TGF-β1 
expression was recorded in all the layers of the 
hyperplastic oral epithelium, going from the 
basal one until the superficial layers, still with a 
different immunoreactive pattern according to 
the region involved. Thus, in the spinous and 
superficial layers, the expression was a 
membranous and pericellular one, the maximum 
of expression being recorded at this level. In the 
basal and parabasal layers, the membranous 
expression was lower and a diffuse cytoplasmic 
expression was also present. The latter pattern 
was more highlighted in the elongation areas of 
the epithelial apexes. Moreover, the maximum 
of expression was observed in the cases of 
pseudoepitheliomatous hyperplasia associated 
with inflammatory conditions, the cytoplasmic 
expression for TGF-β1 being present in these 
cases also in the vascular endothelial cells and 
the inflammatory cellular elements of the 
underlying lamina propria. 

Expression of EGF in oral 
pseudoepitheliomatous hyperplasia 

EGF is the main representative of the growth 
factor family derived from the epidermis, also 
including the EGF-similar growth factor that 
binds heparin (HB-EGF), TGF-α, amphiregulin, 
epiregulin, epigenin, betacellulin, neuregulin-
1,2,3 and 4 (NRG1,2,3 and 4) [17]. EGF is a low 
molecular weight polypeptide that was purified 
for the first time in the mouse submandibular 
gland and plays major parts in the proliferation, 
differentiation and survival of cells [18].  

A series of studies showed that EGF 
modulate the growth and differentiation of 
various cancer cells, as well as of normal 
epithelial cells [19,20]. 

In the study performed by Christensen, there 
was highlighted the presence of an 
immunoexpression for the growth factors EGF 

and TGF-α in the normal oral mucosa adjacent 
to oral squamous carcinomas from 55 patients, 
especially in the cellular layers above the basal 
layer [21]. In the study performed by Kannan 
and colleagues, there was shown that the EGF 
immunoexpression in the oral mucosa was 
significantly correlated with tumor progression 
[22]. 

Shirasuna observed a poor expression and 
even it absence for the EGF factor, both in the 
normal oral epithelial mucosa and in the 
epithelium from the leukoplasia areas or of the 
squamous carcinomatous proliferation areas. 
Still, the expression was present as a line in the 
subepithelial lamina propria, the reaction 
intensity growing together with the increase of 
the malignity degree, the maximum of 
expression being recorded in the stroma of 
invasive squamous carcinomas [23]. 

Somehow similar to these results, our study 
showed the absence of the EGF 
immunoexpression in the carcinomatous 
proliferation areas, in those cases associated 
with pseudoepitheliomatous hyperplasia. Still, 
we highlighted the almost exclusive presence in 
the hyperplastic lesions associated with 
inflammatory conditions (in about 30% of the 
investigated lesions) of a reactivity varying from 
poor to moderate for EGF, with a cytoplasmic 
pattern, granular in the spinous layer cells and 
most highlighted in the superficial region of 
hyperplastic lesions. 

Expression of FGF7 in oral 
pseudoepitheliomatous hyperplasia 

FGF7 is one of the 22 members of the 
polypeptidic growth factors FGF, factors 
involved in the regulation of the cellular 
proliferation, migration and differentiation 
during the vertebrate development, as well as in 
the homeostasis regulation, of the aggression 
response and the recovery of the tissues in adult 
animals [24]. Also known as the keratinocyte 
growth factor (KGF), it is released by the 
mesenchymal cells [25]. 

A series of in vitro and in vivo studies 
showed that the FGF7 factor has cytoprotective 
and regenerative effects over the epithelial 
tissues exposed to a great variety of toxic 
substances [26,27,28,29]. 

FGF7 proved to have mytogenic effects for 
numerous epithelial cell populations 
[30,31,32,33]. Moreover, this growth factor 
increases the migration of normal keratinocytes 
[34], most probably in association with the 
lesion healing response [35]. 
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Strictly at oral level, there was proven that 
the oral fibroblasts are responsible for the FGF7 
synthesis [36] and it was suggested that these 
would be much more potent in the synthesis of 
this growth factor in comparison to their 
correspondents at skin level [37]. In an 
experiment about the effects of fibroblasts and 
the FGF7 factor over the morphogenesis of 
reconstructed human oral epithelium, there was 
proven that the fibroblasts determined the 
thickness growth of the entire epithelium and the 
increase of the proliferation rate of basal cells, 
their presence deeply influencing the epithelial 
differentiation pattern, and it induced a 
commutation of the cell death pattern from the 
spontaneous one that takes place mainly in the 
basal layer to the one secondarily induced to the 
terminal differentiation in the superbasal layer 
[38]. 

According to our investigations, we observed 
the presence of an immunolabeling for FGF7 in 
80% of the investigated cases of 
pseudoepitheliomatous hyperplasia, the 
maximum of intensity being observed in the 
cases associated with inflammatory conditions. 
In the pseudoepitheliomatous hyperplasia areas, 
the pattern of immunoexpression was a mainly 
membranous and nuclear one in the acanthosis 
and dyskeratosis areas, and also in the 
superficial parakeratosis layers, while in the 
epithelial apexes, the expression pattern was a 
mainly cytoplasmic one in the basal layer cells. 
The immunoexpression was also highlighted in 
the lamina propria, especially in the cases 
associated with inflammatory conditions, the 
cytoplasmic expression being highlighted in the 
fibroblasts, blood endothelial cells and some of 
the inflammatory cells. The immunolabeling 
intensity was higher in the hyperplasia lesions, 
in comparison to the expression in the 
proliferative carcinomatous islands, where the 
immunoreaction pattern was a mainly 
membranary one. 

Conclusions 
Our study highlighted different expressions 

for the studied growth factors. While the low 
EGF expression proves its limited involvement, 
the presence of and extended expression for 
TGF-β1 and FGF7 proves a clear involvement in 
the pathogeny of oral pseudoepitheliomatous 
hyperplasia. 

The existence of certain intense reactions for 
the studied growth factors (TGF-β1, EGF and 
FGF7) in the sublesional lamina propria, the 
expression being more intense especially in the 

areas where the epithelial apexes deeply descend 
into the lamina propria, and especially in those 
cases associated with inflammatory 
etiopathogenuc conditions, suggests the presence 
of some epithelial-mesenchymal intricate 
mechanisms in the genesis of such lesions. 

References 
1. Grunwald MH, Lee JY, Ackerman AB. 

Pseudocarcinomatous hyperplasia, Am J 
Dermatopathol; 1988; 10(2):95-103.  

2. Ju DM. Pseudoepitheliomatous hyperplasia of the 
skin, Dermatol Int; 1967; 6(2):82-92. 

3. Zarovnaya E, Black C. Distinguishing 
Pseudoepitheliomatous Hyperplasia From 
Squamous Cell Carcinoma in Mucosal Biopsy 
Specimens From the Head and Neck, Arch Pathol 
Lab Med; 2005; 129(8):1032-1036.  

4. Zayour M, Lazova R. Pseudoepitheliomatous 
hyperplasia: a review, Am J Dermatopathol; 2011; 
33(2):112-122. 

5. Hanly AJ, Jorda M, Elgart GW. Cutaneous 
malignant melanoma associated with extensive 
pseudoepitheliomatous hyperplasia. Report of a 
case and discussion of the origin of 
pseudoepitheliomatous hyperplasia, J Cutan 
Pathol; 2000; 27(3):153-156. 

6. Tuttle MS, Rosenberg AS, Winfield HL, Somach 
SC. Pseudocarcinomatous hyperplasia with 
follicular differentiation overlying basal cell 
carcinoma, Am J Dermatopathol; 2009; 31(6):557-
560. 

7. El-Khoury J, Kibbi AG, Abbas O. Mucocutaneous 
pseudoepitheliomatous hyperplasia: a review, Am 
J Dermatopathol; 2012; 34(2):165-175. 

8. Mott RT, Rosenberg A, Livingston S, Morgan MB. 
Melanoma associated with pseudoepitheliomatous 
hyperplasia: a case series and investigation into 
the role of epidermal growth factor receptor, J 
Cutan Pathol; 2002; 29(8):490-497. 

9. Barkan GA, Paulino AF. Are epidermal growth 
factor and transforming growth factor responsible 
for pseudoepitheliomatous hyperplasia associated 
with granular cell tumors?, Ann Diagn Pathol; 
2003; 7(2):73-77. 

10. Courville P, Wechsler J, Thomine E, Vergier B, 
Fonck Y, Souteyrand P, Beylot-Barry M, Bagot M, 
Joly P. Pseudoepitheliomatous hyperplasia in 
cutaneous T-cell lymphoma. A clinical, 
histopathological and immunohistochemical study 
with particular interest in epithelial growth factor 
expression. The French Study Group on 
Cutaneous Lymphoma. Br J Dermatol; 1999; 
140(3):421-426. 

11. Akilov OE, Donovan MJ, Stepinac T, Carter CR, 
Whitcomb JP, Hasan T, McDowell MA. T helper 
type 1 cytokines and keratinocyte growth factor 
play a critical role in pseudoepitheliomatous 
hyperplasia initiation during cutaneous 
leishmaniasis, Arch Dermatol Res; 2007; 
299(7):315-325. 

12. Papageorgis P. TGFβ Signaling in Tumor 
Initiation, Epithelial-to-Mesenchymal Transition, 
and Metastasis, J Oncol; 2015; 2015:587193. 

13. Derynck R, Akhurst RJ. Differentiation plasticity 
regulated by TGF-beta family proteins in 
development and disease, Nat Cell Biol; 2007; 
9(9):1000-1004. 

10.12865/CHSJ.43.03.11 251 



Roxana Maria Pascu et al. - Growth Factors TGF-Β1, EGF and FGF7 in Pseudoepitheliomatous Hyperplasia 

14. Wakefield LM, Hill CS. Beyond TGFβ: roles of 
other TGFβ superfamily members in cancer, Nat 
Rev Cancer; 2013; 13(5):328-341. 

15. Lu SL, Reh D, Li AG, Woods J, Corless CL, 
Kulesz-Martin M, Wang XJ. Overexpression of 
transforming growth factor beta1 in head and neck 
epithelia results in inflammation, angiogenesis, 
and epithelial hyperproliferation, Cancer Res; 
2004; 64(13):4405-4410. 

16. Karatsaidis A, Schreurs O, Axéll T, Helgeland K, 
Schenck K. Inhibition of the transforming growth 
factor-beta/Smad signaling pathway in the 
epithelium of oral lichen, J Invest Dermatol; 2003; 
121(6):1283-1290. 

17. Dreux AC, Lamb DJ, Modjtahedi H, Ferns GA. 
The epidermal growth factor receptors and their 
family of ligands: their putative role in 
atherogenesis, Atherosclerosis; 2006; 186(1):38-
53. 

18. Herbst RS. Review of epidermal growth factor 
receptor biology, Int J Radiat Oncol Biol Phys; 
2004; 59(2 Suppl):21-26. 

19. Balicki R, Grabowska SZ, Citko A. Salivary 
epidermal growth factor in oral cavity cancer, Oral 
Oncol; 2005; 41(1):48-55. 

20. Harari PM, Allen GW, Bonner JA. Biology of 
interactions: antiepidermal growth factor receptor 
agents, J Clin Oncol; 2007; 25(26):4057-4065. 

21. Christensen ME. The EGF receptor system in 
head and neck carcinomas and normal tissues. 
Immunohistochemical and quantitative studies, 
Dan Med Bull; 1998; 45(2):121-134. 

22. Kannan S, Chandran GJ, Balaram P, 
Chidambaram S, Nair MK. Potential biological 
markers for the staging of tumor progression in 
oral mucosa: a multivariate analysis, Int J Biol 
Markers; 1996; 11(2):67-76. 

23. Shirasuna K, Hayashido Y, Sugiyama M, 
Yoshioka H, Matsuya T. Immunohistochemical 
localization of epidermal growth factor (EGF) and 
EGF receptor in human oral mucosa and its 
malignancy, Virchows Arch A Pathol Anat 
Histopathol; 1991; 418(4):349-353. 

24. Ornitz DM, Itoh N. Fibroblast growth factors, 
Genome Biol; 2001; 2(3):REVIEWS3005. 

25. Finch PW, Rubin JS, Miki T, Ron D, Aaronson SA. 
Human KGF is FGF-related with properties of a 
paracrine effector of epithelial cell growth, 
Science; 1989; 245(4919):752-755. 

26. Barazzone C, Donati YR, Rochat AF, Vesin C, 
Kan CD, Pache JC, Piguet PF. Keratinocyte 
growth factor protects alveolar epithelium and 
endothelium from oxygen-induced injury in mice, 
Am J Pathol; 1999; 154(5):1479-1487. 

27. Farrell CL, Rex KL, Kaufman SA, Dipalma CR, 
Chen JN, Scully S, Lacey DL. Effects of 
keratinocyte growth factor in the squamous 
epithelium of the upper aerodigestive tract of 
normal and irradiated mice, Int J Radiat Biol; 
1999; 75(5):609-620. 

28. Panos RJ, Bak PM, Simonet WS, Rubin JS, Smith 
LJ. Intratracheal instillation of keratinocyte growth 
factor decreases hyperoxia-induced mortality in 
rats, J Clin Invest; 1995; 96(4):2026-2033. 

29. Ulich TR, Whitcomb L, Tang W, O'Conner Tressel 
P, Tarpley J, Yi ES, Lacey D. Keratinocyte growth 
factor ameliorates cyclophosphamide-induced 
ulcerative hemorrhagic cystitis, Cancer Res; 1997; 
57(3):472-475. 

30. Finch PW, Rubin JS. Keratinocyte growth 
factor/fibroblast growth factor 7, a homeostatic 
factor with therapeutic potential for epithelial 
protection and repair, Adv Cancer Res; 2004; 
91:69-136. 

31. Housley RM, Morris CF, Boyle W, Ring B, Biltz R, 
Tarpley JE, Aukerman SL, Devine PL, Whitehead 
RH, Pierce GF. Keratinocyte growth factor induces 
proliferation of hepatocytes and epithelial cells 
throughout the rat gastrointestinal tract, J Clin 
Invest; 1994; 94(5):1764-1777. 

32. Ulich TR, Yi ES, Longmuir K, Yin S, Biltz R, Morris 
CF, Housley RM, Pierce GF. Keratinocyte growth 
factor is a growth factor for type II pneumocytes in 
vivo, J Clin Invest; 1994; 93(3):1298-1306. 

33. 33. S, Housley RM, Danilenko DM, Benson W, 
Cohen AM, Pierce GF, et al. Keratinocyte growth 
factor causes proliferation of urothelium in vivo, J 
Urol; 1995; 154(4):1566-1570. 

34. Putnins EE, Firth JD, Lohachitranont A, Uitto VJ, 
Larjava H. Keratinocyte growth factor (KGF) 
promotes keratinocyte cell attachment and 
migration on collagen and fibronectin, Cell Adhes 
Commun; 1999; 7(3):211-221. 

35. Marchese C, Chedid M, Dirsch OR, Csaky KG, 
Santanelli F, Latini C, LaRochelle WJ, Torrisi MR, 
Aaronson SA. Modulation of keratinocyte growth 
factor and its receptor in reepithelializing human 
skin, J Exp Med; 1995; 182(5):1369-1376. 

36. Sanale AR, Firth JD, Uitto VJ, Putnins EE. 
Keratinocyte growth factor (KGF)-1 and -2 protein 
and gene expression in human gingival 
fibroblasts, J Periodontal Res; 2002; 37(1):66-74. 

37. Grøn B, Stoltze K, Andersson A, Dabelsteen E. 
Oral fibroblasts produce more HGF and KGF than 
skin fibroblasts in response to co-culture with 
keratinocytes, APMIS; 2002; 110(12):892-898. 

38. Costea DE, Loro LL, Dimba EA, Vintermyr OK, 
Johannessen AC. Crucial effects of fibroblasts and 
keratinocyte growth factor on morphogenesis of 
reconstituted human oral epithelium, J Invest 
Dermatol; 2003; 121(6):1479-1486. 

 
 
 

Corresponding Author: Pascu Roxana Maria, Department of Prosthetic Dentistry,  
Faculty of Dental Medicine, University of Medicine and Pharmacy of Craiova, 2 Petru Rareş Street,  

200349 Craiova, Romania, e-mail: pascuroxana81@yahoo.com 

252 10.12865/CHSJ.43.03.11 


	Original Paper
	The Role Played by Growth Factors TGF-β1, EGF and FGF7 in the Pathogeny of Oral Pseudoepitheliomatous Hyperplasia
	Introduction
	Material and Method
	Results
	Expression of TGF-β1
	Expression of EGF
	Expression of FGF7

	Discussion
	Expression of TGF-β1 in oral pseudoepitheliomatous hyperplasia
	Expression of EGF in oral pseudoepitheliomatous hyperplasia
	Expression of FGF7 in oral pseudoepitheliomatous hyperplasia

	Conclusions
	References



