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ABSTRACT 
Background

Exposure to ultraviolet type B (UVB) radiation induces a number of pathologic changes in skin, including 
erythema, edema, epidermal hyperplasia, sunburn cell formation, immune suppression and eventually leads 
to cancer development.

Objective

To elucidate the differences in histological appearances of mast cells and apoptotic bodies between the two 
species (mice and human) among hyperkeratotic and acanthotic types of seborrheic keratosis (SK).

Materials and methods

Thirty paraffin blocks were used in this study; fifteen histologically confirmed acanthotic and hyperkeratotic 
SK cases in human (9 acanthotic and 6 hyperkeratotic) and fifteen blocks from both types acanthotic and 
hyperkeratotic  SK cases in mice induced by UVB light (9 acanthotic and 6 hyperkeratotic).

Results

Our results revealed that there was a significant correlation between mast cells and apoptotic bodies for both 
groups according to Pearson Correlation test. In human cases mast cells counting ranged between 2-10 with a 
mean number of 5.2/1HPF, while the total number of apoptotic bodies ranged from 1-4 with a mean number of 
2.6/10HPF. When compared to mice cases, the number of mast cells were increased with a range of 12-23 and 
with a mean number of 19.067/1HPF, while apoptotic bodies were decreased with a range of 3-20/10HPF and 
with a mean number of 9.4/10HPF.  
Conclusion

Dermal mast cells infiltration were remarkably increased in mice skin specimens which were exposed to 
UVB. The number of apoptotic bodies in UVB induced cases were more than in human sporadic cases.
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INTRODUCTION
The skin is the primary barrier against the external 
environment. The epidermal cells are the first cells to 
be exposed to physical and chemical genotoxic agents 
such as ultraviolet (UV) and ionizing radiations (IR) 
(1). UVB radiation induces a number of pathologic 
changes in skin, including erythema, edema, 
epidermal hyperplasia, sunburn cell formation, 
immune suppression and changes in expression 
of numerous genes associated with proliferation, 
differentiation and skin cancer (2-3).

SK are the commonest benign epithelial tumors in 
older people; their prevalence increases with age (4). 
SK are detected in 80-100% of people over 50 years 
and are typically localized on the head, the trunk and 
the extremities with the exception of the palms and 
soles. SK develop from the proliferation of epidermal 
cells (5-6). The etiology of SK is still controversial, 
numerous studies regarded as of unknown etiology 

(7,8), not related to sun exposure (9-14), viral etiology 

(7, 15), or due to a mutation of a gene coding for a 
fibroblast growth factor receptor (FGFR3) (5,16). 
However two previous studies induced SK in mice 
by UVB exposure (2,17).

One of the hallmark events of exposing skin to UVB 
radiation is the formation of sunburn cells (SC) (18), 

which are crucial protective mechanisms against 
the carcinogenic effects of UVB irradiation (19). 
The formation of sunburn cells in UV-exposed skin 
indicates the severity of DNA damage. The repair of 
DNA damage in UVB exposed skin cells can prevent 
further damage. If they are not repaired, they may 
continue to replicate and may lead to cutaneous 
malignancies (20). 

UV is also immunosuppressive and numerous studies 
have shown that UV-induced immune suppression 
is a major risk factor for skin cancer induction (21). 
The exact process by which mast cells contribute to 
immune suppression is not known. Mast cells have 
been found to play a critical role in the suppression 
of immune reactions and not only through production 
of inhibitory cytokine interleukin 10 (IL-10). Thus, 
mast cell infiltration into tumor may possibly remodel 
tumor microenvironment and profoundly influence 
tumor behavior by participating and regulating 
inflammatory and immune reactions (22). The present 
study was designed to elucidate the differences in 
histological appearance of mast cells and apoptotic 
bodies between the two species (mouse and human) 

among different types of SK.

MATERIALS AND METHODS
Study area

This study was conducted at the Pathology Research 
laboratory/Department of Pathology and Forensic 
Pathology/School of Medicine-University of 
Sulaimani where block sectioning, H&E staining and 
Giemsa staining were performed.

Sample collection:

A retrospective study was performed utilizing the 
paraffin embedded tissue blocks of both human and 
mice cases.

Human cases

Fifteen histologically confirmed acanthotic and 
hyperkeratotic SK cases were retrieved from the 
histopathology files of both Sulaimani Teaching and 
Shorsh Hospitals (9 acanthotic and 6 hyperkeratotic). 
Informed consent had been obtained from all patients 
according to the guidelines of the local ethics. 

UVB irradiation group

The mice were subjected to UVB irradiation with a 
calculated power of 53 mj/sec using a lamp of 312 
nm wavelength, 15 watts; Vilber-Lourmat-France. 
The mice were exposed to UVB light for 4days/week 
for 20 minutes repeated for 5 months. This was done 
after making a window by shaving the mice’s back 
(5X2 cm).

Mice cases

Fifteen SK cases of specimens that induced by UVB 
exposure were collected from the archives of one 
previous study on mice skin.[2] All cases (Human 
and Mouse) were reviewed to confirm the diagnosis 
and assessed for suitability for our project. Two 
sections of 5µm thickness were taken from each 
paraffin embedded tissue block. The first section 
was mounted on a slide for Haematoxylin and Eosin 
staining for apoptotic bodies counting. The second 
section was for Giemsa stain (ARTISAN, DAKO 
COMPANY, DENMARK), for mast cells counting 
following the protocol that was supplied with the kit.

Cell counting

In this study the total number of mast cells was 
calculated as a mean number in 1 high power 
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field according to the mean calculation, while for 
apoptotic bodies; the numbers of apoptotic body in 
10 high power fields were counted.

Statistical analysis

The data obtained from our observations were 
analyzed using ANOVA, Duncan’s test and Pearson’s 
Correlation.

RESULTS
Mouse Samples

The results revealed that there was a strong effect of 
chronic UVB irradiation in mice group by increasing 
the number of mast cells with a range of 12-23 and 
with a mean number of 19.067/1HPF (Figure 1,2). 
while, apoptotic bodies were decreased with a range 
of 3-20/10HPF with a mean number of 9.4/10HPF 
(Figure 3,4), a P-value of 0.0001 (according to F 
test) and with A-B symbols (according to Duncan’s 
test). This indicates a highly significant difference 
between each parameter.

Human samples

The result showed there were no big differences 
among human cases for both parameters (mast cells 
and apoptotic bodies). Mast cells counting ranged 

between 2-10 with a mean number of 5.2/1HPF 
(Figure 5,6), while the total number of apoptotic 
bodies ranged from 1-4 with a mean number of 
2.6/10HPF (Figure 7,8). There was no significant 
relationship between mean number of mast cells and 
total number of apoptotic bodies (according to F test) 
and with A-A symbols (according to Duncan’s test).

Difference in correlation between total number 
of apoptotic bodies/10HPF and mean number of 
mast cells/1HPF in human and mouse cases

Results showed a strong inverse correlation between 
apoptotic bodies and mast cells in both groups i.e.  
increasing the number of mast cells with a mean 
number of 19.066 related to decreasing numbers of 
apoptotic bodies with a mean of 9.4 in mouse cases.  
While, for human cases slightly increasing number 
of  mast cells with a mean numbers of 5.2 related to 
decreasing numbers of apoptotic bodies with a mean 
of 2.6 (Figure 9), and a P-value of 0.01 (F test) which 
indicate a highly significant inverse correlation 
between the number of mast cells and the number 
of apoptotic bodies. This is due to the effect of UVB 
irradiation in mouse cases and in human cases.

Figure 1. Line chart showing the mean number of mast cells in mouse group.
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Figure 2. Microscopic features of pleomorphic hyperchromatic (violet) mast cells 
 (Arrow head, Giemsa stain X400).

Figure 3. Line chart showing the total number of apoptotic bodies in mice group.
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Figure 4. Microscopic appearance of apoptotic bodies (Arrow head, H&E stain X400).

Figure 5. Line chart showing the mean number of mast cells in human group.
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Figure 6. Microscopic features of round to oval (violet) mast cells (Arrow head, Giemsa stain X400).

Figure 7. Line chart showing the total number of apoptotic bodies in human group.
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Figure 8. Microscopic features of apoptotic bodies (Arrow heads, H&E stain X400).

Figure 2. a; Line chart showing the mean number of mast cells of both groups (Human and Mouse), 
b; line chart showing the mean number of apoptotic bodies of both groups (Human and Mouse).
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Table 1. Mast cells and apoptotic bodies between human and mouse  
groups using Pearson Correlation test.

Mast cells in 

mouse group

Apoptotic bodies 

in mouse group

Mast cells in hu-

man group

Apoptotic bodies in 

human group

Mast cells in mouse group
1

Apoptotic bodies in mouse group
0.110204 1

Mast cells in human group
0.306618 0.246505 1

Apoptotic bodies in human group
0.11423 0.024246 0.296296 1

Observed value Datas that pres-
ent in the above 

table
Two-tailed p-value

< 0.01

Alpha
0.05

 The closer the value is to 1or -1, the stronger the linear correlation.

Conclusion:

At the level of significance Alpha=0.050 the decision is to reject the null hypothesis of absence of correla-

tion. In other words, the correlation is significant 

DISCUSSION
According to previous studies the number of apoptotic 
bodies are variable in SK; moderate increase is 
observed in the rates of apoptosis in all varieties of 
SK compared to normal skin (23). Rate of apoptosis 
in SK is not significantly different from normal skin 

(24). Our work provided some evidences that the 
number of apoptotic bodies may differ according to 
the types of species (human and mice) which showed 
mild prevalence of apoptotic bodies in mice cases 
while for human apoptotic bodies were absent or 
decreased in number (in comparison to the normal 
skin histology for both species). This this finding 
was in disagreement with Bowen et al. and Balin, 
which they showed that apoptosis was moderately 
increased or its rate did not differ in comparison to 
normal skin (23-24).

In our result there was an increase in the number of 
mast cells in mice cases due to the effect of chronic 
UVB radiation. This was in agreement with Kligman 
and Murphy, Chacón-Salinas et al. (25-26), which 
documented that Chronic UVB irradiation increases 
the number of mast cells in the hairless mouse. As 
expected, we found that UVB exposure increased the 
number of mast cells in mice cases, whereas in human 
cases there was no increase in the number of mast 

cells; their shape was regularly rounded. With the 
major aim of the present study being to evaluate this 
strain susceptibility to UVB irradiation which led to 
an increase in the number of mast cells and indicate a 
strong relation between mast cells and chronic UVB 
irradiation in mice cases while for human cases may 
be not be related to UVB irradiation only, therefore 
mast cells slightly infiltrated into dermis. There are 
no previous studies that have mentioned increasing 
number of mast cells in SK in humans.

This result showed a very crucial correlation 
between mast cells and apoptotic bodies (Table 
1). This correlation is in a reverse direction; so in 
mice cases the apoptotic bodies decreased while 
mast cells increased but in human cases there was a 
slight increase in mast cells infiltration and decrease 
in apoptosis. This was related to the effect of UVB 
radiation in mice cases. Up to our knowledge no 
previous studies have ever been published on this 
correlation and so this study may be the first to prove 
this. 

In conclusion, VB triggers dermal mast cells 
infiltration. Mast cells may play a role in development 
of seborrheic keratosis and the number of apoptotic 
bodies in UVB induced cases are more than in 
sporadic cases.
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