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Increased tissue leptin hormone level and mast cell 
count in skin tags: A possible role of adipoimmune 
in the growth of benign skin growths
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INTRODUCTION

Skin tag (ST), also known as soft fibroma or 
acrochordon, a common benign condition, occurs 
mainly on the neck and major flexures as a small, soft, 
pedunculated protrusion.[1] Histopathologically, ST is 
a polypoid lesion with loose to dense fibrovascular 
core together with an overlying mildly acanthotic 
epidermis. ST often develops in areas of friction[2] 
and is associated with several conditions, including 
diabetes mellitus,[3] obesity,[4] acromegaly,[5] Crohn's 
disease,[6] aging,[7] child abuse,[8] organ transplants,[9] 
colonic polyps,[10] pregnancy,[11] human papilloma 
virus,[12] increased mast cell count[13] and increased 

androgen and estrogen receptors in ST.[14]

Leptin is a protein secreted by adipose tissue, which 
has an important role in metabolism and immunity. 
It regulates body weight and other functions that 
modulate hematopoiesis, angiogenesis and immune 
responses.[15] Additionally, leptin mediates proliferative 
and antiapoptotic activities in different cell types, 
including T cells, macrophages[16] and eosinophils.[17]

Leptin receptor is expressed primarily in the 
hypothalamus, but it is also expressed by peripheral 
blood mononuclear cells, vascular endothelial cells, 
smooth muscle cells, osteoblasts and fibroblasts.[18]
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ABSTRACT

Background: Skin tags (ST) are common tumors. They mainly consist of loose fibrous 
tissue and occur on the neck and major flexures as small, soft, pedunculated protrusions. 
Decrease in endocrine, hormone level and other factors are thought to play a role in the 
evolution of ST. Leptin is an adipocyte-derived hormone that acts as a major regulatory 
hormone for food intake and energy homeostasis. Leptin deficiency or resistance can 
result in profound obesity and diabetes in humans. A role of mast cell in the pathogenesis 
of ST is well recognized. Aims: To investigate the role of leptin in the pathogenesis of ST 
and to clarify whether there is a correlation between mast cell count and leptin level in ST. 
Methods: Forty-five skin biopsies were taken from 15 patients with ST. From each patient, 
a biopsy of a large ST (length >4 mm), a small ST (length <2 mm) and a normal skin biopsy 
(as a control) were taken. The samples were processed for leptin level. Skin biopsies were 
stained with hematoxylin and eosin and toluidine blue-uranyl nitrate metachromatic method 
for mast cell count was used. Results: There was a significant increased level of leptin in 
the ST compared to the normal skin. It was highly significant in small ST than in big ST (P = 
0.0001) and it was highly significant in small and big ST compared to controls, P = 0.0001 
and P = 0.001, respectively. There was a significant increase in mast cell count in the ST, 
which did not correlate with the increased levels of leptin. Conclusion: This is the first report 
to demonstrate that tissue leptin may play a role in the pathogenesis of ST. The significant 
increase in the levels of leptin and mast cell count in ST may indicate a possible role of 
adipoimmune in the benign skin growths.
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The aim of this study is to investigate the level of leptin 
hormone in ST in an attempt to elucidate a possible 
role of leptin in the pathogenesis of ST. Furthermore, 
this work explores the correlation between leptin 
levels and mast cell count in the ST.

METHODS

Fifteen nondiabetic participants seeking advice for 
their ST were enrolled in this study. This study was 
conducted in the Dermatology Outpatient Clinic, from 
August 2008 to December 2008, and was approved 
by the Dermatology Research Ethics Committee and 
Faculty of Medicine, Cairo University. All participants 
were asked to sign an informed consent prior to 
inclusion in the study. For determining related diseases, 
the participants were subjected to thorough history 
taking and clinical examinations like measurement of 
body mass index (BMI) [Table 1] using the following 
equation:[19]

BMI = weight (kg)/height2 (m2)

From each participant, three skin biopsies were taken 
as follow: a large ST (length >4 mm), a small ST (length 
<2 mm) and a normal skin biopsy (as a control). Skin 
biopsies were stained with hematoxylin and eosin and 
toluidine blue-uranyl nitrate metachromatic method 
for mast cell count was used.

Sample collection and preparation for leptin 
measurement
Skin biopsies were homogenized using a tissue 
homogenizer. After cell lysis, the homogenate was 
centrifuged at 10,000 × g for 20 min at 4°C and the 
supernatant was stored at -80°C until performance of 
the assay.

Measurement of leptin level in ST
The supernatant was examined for leptin using a 
quantitative sandwich enzyme-linked immunoassay, 
which was supplied by RayBiotech Inc., Norcross, GA, 
USA.

Mast cell count
The Toluidine blue-stained sections were examined 
under an Olympus microscope and 10 different fields 
of each section were counted manually by the same 
person [Figures 1 and 2].

Statistics
Data were statistically described in terms of range, 
mean  standard deviation (SD), median, frequencies 

(number of cases) and relative frequencies 
(percentages) when appropriate. Comparison of leptin 
and mast cell count between ST and control skin was 
carried out using Freidman’s test with Wilcoxon-signed 
rank test for paired (matched) samples as post hoc 
multiple 2-group comparisons. Correlation between 
various variables was performed using the Spearman 
rank correlation equation for non normal variables. 
A probability value (P-value) <0.05 was considered 
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Figure 1: Mast cells stained metachromatically with Toluidine blue 
(black arrows) in the dermis of normal skin (Toluidine blue, x1,000)

Figure 2: Mast cells stained metachromatically with Toludine blue 
(black arrows) in the dermis of a large skin tag close to the blood 
vessels (Toluidine blue, x1,000)

Table 1: The mean and SD of the age and the BMI of subjects 
with ST enrolled in the study

N* Minimum Maximum Mean SD†

Age 15 20 50 38.47 9.75
BMI‡ 15 21.2 39.7 31.520 5.3303
*N:	Number,	†SD:	Standard	deviation,	‡BMI:	Body	mass	index
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statistically significant. All statistical calculations 
were carried out using computer programs Microsoft 
Excel version 7 (Microsoft Corporation, Cary, NY, USA) 
and SPSS (Statistical Package for the Social Science; 
SPSS Inc., Chicago, IL, USA) version 15 for Microsoft 
Windows. Arcus QuickStat (Biomedical), Arcus 
statistical software, Research Solutions, Addison 
Wesley Longman Ltd., Toronto, ON, USA.

RESULTS

There was a significant increase of tissue leptin levels 
in small ST when compared to the control group (P = 
0.0001) and in big ST when compared to the control 
group (P = 0.001) [Figure 3]. Leptin levels were 
significantly higher in small ST when compared to 

big ST (P = 0.0001). The number of mast cell count/
high power field (HPF)  was significantly higher 
in ST when compared to the control (P = 0.0178) 
[Figure 4]. The correlation of mast cell count with leptin 
level in ST and control was statistically nonsignificant 
[Table 1]. Furthermore, the correlation of leptin level 
and mast cell count/HPF with BMI was not significant 
[Table 2].

DISCUSSION

Leptin, a 16-kDa protein, is produced primarily by 
adipocytes and acts as a major regulator for food 
intake and energy homeostasis. Leptin deficiency or 
resistance can result in profound obesity, diabetes and 
infertility in humans.[15] Since leptin discovery, its 
biological functions has expanded from anti obesity 
to broad effects on reproduction, hematopoiesis, 
angiogenesis, blood pressure, bone mass, lymphoid 
organ homeostasis and T-lymphocyte system.[16,17] 
Leptin is thought to link the nutritional status with 
neuroendocrine and immune functions, and its role in 
the modulation of immune response and inflammation 
has recently become increasingly evident. Leptin 
orchestrates complex biological effects through its 
class I cytokine receptor superfamily, expressed both 
centrally and peripherally.[20]
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Table 2: The nonsignificant correlations between leptin level 
and mast cell count in small ST, large ST and control skin 

against the BMI

BMI*
Leptin	levels	in	small	
ST†

Correlation	coefficient 0.038
Sig.‡	(two-tailed) 0.894
N§ 15

Leptin	levels	in	large	
ST

Correlation	coefficient -0.168
Sig.	(two-tailed) 0.550
N 15

Leptin	levels	in	
control	skin

Correlation	coefficient -0.475
Sig.	(two-tailed) 0.074
N 15

Mast	cell	count	in	
small	ST

Correlation	coefficient -0.177
Sig.	(two-tailed) 0.527
N 15

Mast	cell	count	in	
large	ST

Correlation	coefficient -0.029
Sig.	(two-tailed) 0.919
N 15

Mast	cell	count	in	
control	skin

Correlation	coefficient -0.175
Sig.	(two-tailed) 0.549
N 14

*BMI:	Body	mass	index,	†ST:	Skin	tags,	‡Sig.:	Significant,	§N:	Number

Figure 3: Difference in tissue leptin level (ng/mg protein) in small 
skin tag (ST), large ST and control skin. Values are described as 
mean ± standard deviation

Figure 4: Significant difference in mast cell count/10 HPF in skin 
tags and control skin. Values are described as mean ± standard 
deviation
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Skin tags are considered the most common fibrous 
lesions of the skin. However, they have received little 
attention in the dermatological literature and, to date, 
their exact etiology is not fully understood. A relation 
to obesity, diabetes mellitus, friction, acromegaly, 
organ transplant, human papilloma virus and other 
conditions has been reported.[13] However, how these 
factors may cause the development of ST is not yet 
clear. In this study, we attempted to measure the 
level of leptin hormone in tissue of ST to investigate 
its role in the pathogenesis of these benign lesions. 
Interestingly, there was a significant increase of leptin 
levels in ST compared to control skin. Furthermore, 
leptin hormone levels were found to be significantly 
higher in small ST compared to large ST. As the ST 
protrudes out, proliferation of the epidermis together 
with the core of the dermis occur. Previous studies have 
shown that leptin acts as an angiogenic factor in the 
vascular endothelium.[21] Fibroblasts and keratinocytes 
are also known to express leptin receptors, and the 
mitogenic effect of leptin on keratinocytes has been 
recently demonstrated during wound healing by in 
vivo studies.[22] Furthermore, the role of leptin in the 
proliferation of both normal and cancer cells has been 
previously reported.[23] It is therefore plausible that 
the increased levels of leptin in ST, as shown in this 
study, through its angiogenic effect and the induction 
of cellular proliferation, may play an important role in 
the development of ST. Accordingly, the higher level 
of tissue leptin found in small ST compared to big 
ST in our findings may correspond to the increased 
proliferation potential of early developing small 
ST compared to the more stable larger lesions. It is 
important to note that increased levels of leptin have 
also been reported with obesity,[20] diabetes mellitus[24] 
and pregnancy,[25] all of which have been linked with 
the development of ST. Taken together, these findings 
may indicate a novel role of leptin hormone in the 
evolution of ST. Plasma leptin level was reported to 
correlate strongly with BMI;[25] yet, in this study, we 
demonstrated that tissue leptin may not correlate with 
BMI. It was reported that plasma leptin level correlates 
with the number of adipose tissue mast cells in 
patients with metabolic syndrome.[26,27] Furthermore, 
a possible role of mast cells in the pathogenesis of ST 
was previously demonstrated by investigators from 
our group.[13] In this work, mast cell count/HPF cell 
were significantly increased in ST when compared 
to normal controls. However, this increase did not 
significantly correlate with increased tissue leptin 
levels. Nevertheless, the possible stimulatory action 
of tissue leptin on mast cell growth requires further 

investigation, especially because mast cells were 
recently shown to express leptin receptors.[28]

To our knowledge, this the first study to investigate the 
role of leptin in ST and/or other benign skin growths. 
The present findings indicate a possible adipoimmune 
role in the pathogenesis of ST. Future studies are 
warranted to elucidate the exact role of leptin in the 
development of ST and other benign skin growths.
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