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Abstract 

Genes involved in apoptosis are important and over expression of these genes are thought to contribute to 

carcinogenesis. Aim: to evaluate the expression of anti-apoptotic factors in a series of epithelial malignancies and 

actinic keratosis using immunohistochemistry. Design: Laboratory microscopy of stained biopsy specimen.  

Materials and methods: Sections of specimens diagnosed as cutaneous-SCCs (CSCC), oral-SCCs (OSCC), basal 

cell carcinoma (BCC) and actinic keratosis (AK) were stained by  using c-myc, bcl-2 and survivin antibodies. 

Results: In AK, c-myc expression was found in the nuclei of epithelium mostly in basal cell layers.  In BCC, CSCC 

and OSCC, c-myc expression was found in both the nuclear and cytoplasmic regions of the tumor cells. Among all 

the cancer tissues, OSCC showed the strongest positive staining for c-myc. The expression of  bcl-2 and survivin in 
AK were also found mostly as nuclear staining in the basal cell layer areas, while in the other cancer tissues, positive 

staining were found in both the nucleus and cytoplasm of  the tumor cell. Conclusion: c-myc expressions 

correspond to the survivin expressions. c-myc expression was stronger in OSCC than in CSCC and BCC, and 

weaker in AK than in other malignant tumors. 
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Introduction   

Incidence of human cancers has been increasing in 

the past decade as shown by many epidemiological 

studies. For the non-melanoma skin cancer, 
cutaneous squamous cell carcinoma and basal cell 

carcinoma are the most studied cancers because of 

their high incidence and aggressiveness (1-4). Many 

researches have focused on the biomarkers, 

molecular biology and clinicopathological parameters 

of these malignancies in order to better understand 

disease pathogenesis, behavior and therefore improve 

diagnosis, prevention and treatment strategies for 

these malignancies (5,6). 

 

Actinic keratosis, a potentially malignant disorder, 
has also been a focus of attention due to its high risk 

of transformation into squamous cell carcinoma. 

Actinic keratosis is a disorder of the vermillion of the 

lips that results mainly from the chronic exposure to 

the ultraviolet (UV). Its histopathological findings 

can be varied from hyperkeratosis to varying grades 

of dysplasia ranging from mild to severe or 

carcinoma in situ which is considered to be early 

stage of squamous cell carcinoma (7). Many previous 
studies have shown data which correlated the actinic 

keratosis and squamous cell carcinoma by the senses 

of their biomarkers expression and pathobiology 

(5,6,8,9). 

 

Malignant tumors are considered the result of a 

complex process, which involves a number of 

aberrant genetic events. Multiple oncogenes, 

regulatory factors and tumor suppressor genes play a 

key role in the development and progression of these 

cancers. In recent years, there have been many 
researches focused on the biomarkers which are 

involved in the pathogenesis or the progression of 

cancers, and might affect the cancer behaviors and 

their prognosis. One of biomarkers which many 

studies mentioned is c-myc which is a proto-
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oncogene and plays a role in many cellular processes, 

such as cellular proliferation, differentiation and 

apoptosis. It is also an early response gene necessary 

for cell cycle progression (G1-S transition) and G0-

G1 transition (10-12). C-myc is a transcription factor 

and is frequently overexpressed in some oral cancers 
as a result of c-myc gene amplification (13,14). 

Overexpression and amplification of c-myc are 

shown to be implicated in the development and 

progression of some cancers, including squamous cell 

carcinoma in the head and neck regions. Further, it is 

associated with the loss of cell differentiation in oral 

squamous cell carcinoma (15-19).  

Another protein which is a well-known as its roles of 
anti-apoptotic activities is bcl-2. There are some gene 

transfer experiments have shown that elevated levels 

of this protein can protect a wide variety of cells from 

diverse cell death stimuli ranging from growth factor 

withdrawal and cytotoxic lymphokines to virus 

infection and DNA damaging agents (20,21). 

Expression of Bcl-2 protein was reported to increase 
cellular proliferation in early oral carcinogenesis, 

increased risk and progression of squamous cell 

carcinoma of the head and neck (10,20,22).  

Survivin is another one of protein which are referred 
to as a inhibitor of apoptotic protein. It is expressed 

during the G2/M phase of the cell cycle and is 

associated with microtubules of the mitotic spindle. 

(Increases caspase-3 activity is detected when a 

disruption of survivin-microtubule interactions 

occurs) (23). Over expression of this protein was 

shown to result in the increasing of tumor cell 

proliferation. The correlation between the severity 

and progression of oral squamous cell carcinoma and 

the over expression of survivin has been reported 

(24). 

Early detection and treatment are extremely 

important for patient’s prognosis. Therefore, it would 

be interesting to study these tumor cells behaviors. 

Our present study aims to investigate the expression 

of the anti-apoptotic gene such as c-myc, bcl-2 and 
survivin in different kinds of tumor which are 

diagnosed as actinic keratosis, basal cell carcinoma 

and squamous cells carcinoma arising in cutaneous 

and oral epithelium. 

Material and Methods 

In the present study, 5 cases of well-differentiated 

cutaneous squamous cell carcinoma (CSCC), 5 cases 

of basal cell carcinoma (BCC), 5 cases of actinic 

keratosis (AK) were obtained with approval of  

Institutional Review Board, Department of 

Pathology, University of Alabama at Birmingham, 

USA and 5 cases of well-differentiated oral 

squamous cell carcinoma (OSCC) were obtained 

from the Department of Oral Pathology, Faculty of 

Dentistry, Chulalongkorn University,Thailand. The 
deparaffinized tissue sections were heated in the 

steamer in 10mM citrate buffer pH 6.0 for antigen 

retrieval (buffer was preheated for 15 minutes and 

then samples were heated in the buffer for 60 

minutes). The tissue sections were then immersed in 

3% hydrogen peroxide and Cyto-Q blocker (DAKO) 

for 10 minutes to block endogenous activity.  

Subsequently, the tissue sections were incubated with 

mouse anti-human c-myc monoclonal antibody 

(clone9E10; DAKO, USA), mouse anti-human bcl-2 

monoclonal antibody (clone124; DAKO, USA), goat 

anti-human survivin polyclonal antibody (clone19; 
Santa Cruz, USA) diluted at 1:100 with antibody 

diluent (Biogenex) 4oc overnight .For the negative 

control, the tissue sections were incubated with 

mouse IgG1, k isotype (Clone400102; biolegend, 

USA) with the same dilution to the antibodies used. 

After rinsing and washing in tris buffer saline 

solution, the tissue sections were incubated with 

Enhancer (Innivex Bioscience) and secondary 

antibody conjugated to biotin (Biogenex), 

Streptavidin-ALK-label (Biogenex) for 1 hour at 

room temperature. Bound peroxidase was visualized 
by adding 3,3’-diaminobenzidine tetrahydrochloride 

(Innovex Bioscience, USA). Specimens were counter 

stained with Hematoxylin. The staining slides were 

evaluated using light microscope and photo taking 

under light microscope. All collecting data were 

analysed by classified the positive result into mild, 

moderately and strongly expression and positive cells 

located areas were concluded, descriptive analysis 

were performed. 

 

Results 

From C-myc expressions in AK, mild to moderately 
protein expression (positive result) can be found in 

the basal cell areas of the epithelium. And positive 

stains are mostly found in the nucleus. C-myc 

expression in BCC, CSCC and OSCC, this protein 

expression is moderately to strongly expressed with 

the positive result can be found both in the the 

nucleus and cytoplasm of the tumor cells. 

Interestingly, in OSCC the staining is lot stronger 

than in other cancers with the positive cells in the 

stromal region (figure 1) 
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Figure 1  Photomicrographs showing c-myc+ cells 

(arrows) in actinic keratosis (A) Basal cell 

carcinoma ( B), oral squamous cell 

carcinoma (C) and cutaneous squamous 

cell carcinoma (D) with negative control 

for each tumor (A1,B1,C1,D1) 

respectively. (Immunoperoxidase staining, 

counterstained with hematoxylin, original 

magnification 100x) 

 

From the bcl-2 expressions in AK can be found in the 

nucleus mostly in the basal area of the epithelial cells 
and mild to moderately protein expression was noted. 

In BCC, CSCC and OSCC, bcl-2 staining can be 

found in the nucleus and cytoplasm of the tumor cells 

(figure 2) with moderate to strongly protein 

expression. Moreover, there are positive cells 

presented in the stromal cells of both CSCC and 

OSCC.  

 

 
Figure 2  Photomicrographs showing bcl-2 + cells 

(arrows) in actinic keratosis (A) Basal cell 

carcinoma (B), oral squamous cell 

carcinoma (C) and cutaneous squamous 

cell carcinoma (D) with negative control 

for each tumor (A1,B1,C1,D1) 

respectively. (Immunoperoxidase 

staining,counterstained with hematoxylin, 

original magnification 100x) 

 
The expression of bcl-2 in all samples are weaker 

than c-myc and survivin. With survivin expressions 

in AK, the positive result can be found mild to 

moderately protein expression in both the nucleus 

and cytoplasm of the epithelial cells especially in the 

basal areas. This protein also can be found in the 

nucleus and cytoplasm of the tumor cells in the other 

three cancers with moderately to strongly protein 

expression. In addition, the hair follicle are show 

positive result also in BCC (figure 3). 

 

 
Figure 3 Photomicrographs showing survivin+ 

cells (arrows) in actinic keratosis (A)Basal 

cell carcinoma ( B), oral squamous cell 

carcinoma (C) and cutaneous squamous 

cell carcinoma (D) with negative control 

for each tumor (A1,B1,C1,D1) 

respectively. (Immunoperoxidase staining, 

counterstained with hematoxylin, original 

magnification 100x) 

 

Discussion 

Our results reveal that c-myc expressions in all 

samples correspond well to the survivin expressions 

in terms of location and pattern of protein expression.  

However, OSCC specimen demonstrated stronger 

survivin expression than AK, BCC and CSCC. These 

findings may be caused by many factors. Some 

previous studies of c-myc expression reported 

sensitivity of this protein to disturbance. Other 

factors relate to the function of this protein such as 

the stages of the tumor or microenvironment within 

the tumor islands (25). And there are many studies 
showing the relationship between over expression of 

c-myc and the aggressiveness and metastasis of the 

squamous cell carcinoma (11,26,27). Our selected 

OSCC specimens were from tongue and floor of the 
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mouth, which show high risk of recurrence and poor 

prognosis of this cancer (28,29), but we failed to 

retrieve their grading or staging. Moreover, our 

current study reveals that c-myc expression is 

stronger in oral squamous cell carcinoma specimens 

than those from skin. This could be explained by 
several uncontrollable factors that could potentially 

affect the protein expression. These factors include 

location of the lesion, age of the patients and the 

difference between primary and recurrent lesion 

(1,28-30). How c-myc expression correlates with 5-

year survival of these diseases is still unclear because 

the current study is a preliminary observational study. 

Future studies which include more sample size and 

information on grading and staging of the diseases 

will be of value.The expression of bcl-2 in all 

samples is weaker than c-myc and survivin. In the 

OSCC and CSCC, those positive for bcl-2 seem to be 
present mainly in the cytoplasm of the tumor cells. 

From the expression of bcl-2, some reported that the 

most aggressive tumors may show decreased 

expression of this protein and there are correlation 

between the risk of malignant transformation of some 

pre-malignant lesion to squamous cell carcinoma by 

means of its anti-apoptotic activity (31,32). The 

prognosis of head and neck cancers and the 

lymphatic nodal involvement are also reported to 

correlated with the over expression of bcl-2 (22).  

Aberrant bcl-2 expression may play an important role 
in the tumor genesis of oral cancers by allowing cells 

to escape from apoptosis and enabling additional 

genetic alterations to accrue (33). We also found the 

expressions of c-myc and bcl-2 protein in the stromal 

cells of both cutaneous and oral squamous cell 

carcinoma. By the senses of this protein expression 

which reflected to the behaviors and aggressiveness 

of SCC compared with BCC and AK. This results 

may confirmed the behaviors of squamous cell 

carcinoma compared with basal cells carcinoma and 

actinic keratosis that squamous cell carcinoma is 

more aggressive and the recurrence rate is higher (1, 
2, 6). 

 

From our results, survivin expression which appears 

more intense in the CSCC and OSCC than in BCC 

and AK. Survivin is a recently described inhibitor of 

apoptosis and mitotic regulator which is selectively 

over-expressed in human tumors. Its expression rate 

is predictive of disease progression, early recurrences 

and resistance to therapy for oral squamous cell 

carcinoma. From the senses of this protein 

expression, the relationship between   over 
expression of survivin and the severity and 

progression of the cancers was shown (33). 

Moreover, the increase in survivin expression in 

some tumors was referred to aggressiveness 

behaviors and the recurrence of the tumors (34). 

Previous study revealed correlation between the 

increasing of survivin expression and the anti-

apoptotic activities of this protein and the malignancy 

turning rates and late stage of cancers (35). 

 
The expression of c-myc, bcl-2 and survivin in AK 

are weaker than those found in other malignant 

tumors. Although, background of AK is an intra-

epidermal malignancy precursor form of cutaneous 

squamous cell carcinoma, which generally occurs in 

fair-skinned individuals with long-term sun exposure 

(36). There are some reports show the relationship 

between AK that closely to SCC than in BCC by 

means of AgNOR analysis and their 

clinicopathological aspects (36,37). Our results 

shown that actinic keratosis exhibits lower expression 

of all three proteins tested as compared to the three 
malignancies. This finding is consistent with previous 

studies and supports that actinic keratosis is not a 

malignant lesion although a potentially malignant 

disorder (5,7-9,38,39). 

 

Conclusion 

From our present study, it can be concluded that c-

myc, bcl-2 and survivin expressions are useful 

biomarkers for evaluating the tumor cells 

differentiation and apoptotic activities that relate to 

tumor aggressiveness and their transformation to the 
invasive lesions. 
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At a mental hospital in Songea 

one Sunday morning a group of 

patients were let to go to the 

Catholic and Protestant chapels. 

One patient did not enter either 

chapel, but continued working 

toward, the main gate when an 

attendant caught up with him 

and asked where he was going. 

The patient replied “I was told I 

could go to the church of my 

choice, and it is in Mwanza” 
 


