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Purpose: Cutaneous lichen planus (CLP) is an autoinflammatory skin disorder, and it is 
associated with metabolic syndrome. Wingless-type mouse mammary tumor virus integration 
site family member 5a (Wnt5a) is a potential factor in metabolic complications and it was 
shown to be upregulated in CLP lesions. Whether Wnt5a is altered in the circulation of 
patients with CLP is unclear. This study aimed to measure serum Wnt5a level in patients 
with CLP and to assess its relationship with body mass index (BMI).
Methods: We included 46 adult patients with CLP and 38 healthy adults as control. Serum 
Wnt5a was measured using enzyme-linked immunosorbent assay.
Results: The mean serum Wnt5a was significantly higher in patients than controls (all 
P-value <0.001). The mean serum Wnt5a levels in obese (BMI between 30 and 40) patients 
were significantly higher than lean (BMI between 20 and 25) patients (P-value <0.001). 
Compared to lean patients with CLP, the concentration of serum Wnt5a levels was increased 
gradually with BMI score (all P-value <0.05).
Conclusion: Serum Wnt5a might be a potential biomarker for CLP and it was associated 
with BMI. An increase in serum Wnt5a may contribute to the development of metabolic 
comorbidity in CLP patients.
Keywords: wingless-type mouse mammary tumor virus integration site family member 5a, 
cutaneous lichen planus, metabolic comorbidity, obesity

Introduction
Cutaneous lichen planus (CLP) is an idiopathic, chronic and inflammatory skin 
disease, characterized by purplish, polygonal patches or plaques with a lace-like 
pattern of white surfaces (classic Wickham striae) on the physical examination, and 
it often accompanied by severe itching.1 It affects about 1% of the general popula-
tion, with a slight predominance in middle-aged women adults.2 Although “six P’s” 
(purple, pruritic, polygonal, planar, papules, and plaques) are able to diagnose CLP 
in clinical, a biopsy specimen of the skin is helpful to confirm the diagnosis. There 
are a number of characteristic pathologic findings, including hyperkeratosis without 
parakeratosis, “wedge-shaped” hypergranulosis, liquefaction deformation of basal 
cells and apoptotic keratinocytes (Civatte bodies), dense inflammatory cells infil-
trated in the superficial dermis.3 At present, it is considered that CLP is an 
inflammatory disease regulated by T cells, but the specific pathogenesis is unclear. 
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Gene polymorphisms of human leukocyte antigen (HLA) 
markers are related to the presence of lichen planus (LP). 
Environmental factors, such as infections (hepatitis C virus 
infection, Epstein–Barr virus), allergies, drugs, stress/anxi-
ety and internal malignancies are also contribute to the 
development of LP.4 It is well known that T cell regulated 
immune response is the core of LP pathogenesis, both 
CD4+ and CD8+ in the center and mediated immune 
responses against keratinocytes.5 The perforin/granzyme 
pathway or the Fas/FasL ligand system seems to be 
involved in the main pathways of cytotoxicity mediated 
by CD4+ and CD8+ T cells.6 Besides, non-specific 
mechanisms including mast cell degranulation and pro-
tease activation are involved in the pathogenesis of LP.7 

All these mechanisms may combine to induce the kerati-
nocyte apoptosis. Despite the extensive investigation, the 
mechanism of the inflammatory response in LP has not 
been clarified.

The Wingless-type mouse mammary tumor virus 
(MMTV) integration site (Wnt) signaling is a large family 
of cysteine-rich secreted glycoproteins, and it plays an 
important role in the development and physiological pro-
cesses of many tissues.8 As a key factor in the non- 
classical Wnt pathways, wingless-type MMTV integration 
site family member 5a (Wnt5a) regulates the inflammatory 
response and is important in linking inflammation to 
metabolism.9,10

In CLP, our group and other research findings showed 
that Wnt5a is upregulated in skin lesions.11,12 Besides, the 
risk of dyslipidemia and metabolic syndrome is higher in 
CLP patients.13,14 Based on the above research findings, 
we speculate that Wnt5a may increase in circulation of 
patients with CLP. The present study was planned to 
evaluate whether Wnt5a is altered in the serum of patients 
with CLP.

Materials and Methods
Subject
We recruited CLP patients, who attended the outpatient 
Department of Dermatology. Patients with CLP accompa-
nied by typical clinical manifestations and confirmed diag-
nosed by histopathology. Normal healthy adults (from the 
Medical Examination Center) as control group. Inclusion 
criteria including: 1. Both patients and normal healthy 
adults (men or women) aged older than 18 years. 2. 
There were no history of hypertension, diabetes and 
other chronic diseases when patients and healthy adults 

were included. 3. All recruited as research patients or 
healthy adults were not administered with any systemic 
drugs within 2 months, and topical drugs in the previous 2 
weeks. Exclusion criteria including: 1. Patients with CLP 
who received systematic treatment and were not confirmed 
by histopathology and healthy volunteers who refused to 
participate in the study were not included. 2. Other sub-
types of CLP (vesiculobullous, actinic, atrophic, pigmen-
ted, follicular subtypes). 3. Age under 18 years old. 4. 
Other related inflammatory or immune mediated condi-
tions that may affect serum Wnt5a concentration (such as 
hypertension, diabetes, psoriasis, alopecia areata or rheu-
matoid arthritis). Age, sex, height and weight were 
recorded using a standardized questionnaire. Body mass 
index (BMI) was calculated as weight divided by the 
square of height and expressed in kg/m2. For patients 
and controls, BMI between 20 and 25 was defined as 
lean, BMI between >25 and <30 defined as overweight 
and BMI between 30 and 40 was represented as obese. 
Written informed consent was obtained from all partici-
pants. All experimental protocols were approved by the 
Institutional Review Board of the Xi’an Jiaotong 
University, and performed according to guidelines govern-
ing ethics’ care in China. This study was performed in 
accordance with the rules laid down in the Declaration of 
Helsinki.

Analysis the Serum Concentration of 
Wnt5a Using Enzyme-Linked 
Immunosorbent Assays (ELISA)
A total of 5mL peripheral blood was extracted from all 
patients and controls and the serum was separated. The 
separated serum was stored at −80°C until all samples 
were collected. The level of Wnt5a was measured by 
using ELISA-based (Enzyme-linked Immunosorbent 
Assay) assays kit (Wnt5a: Uscn Life Science Inc., 
Wuhan, PRC; number SEP549Hu). The assay procedures 
were carried out according to the instructions of the kit. 
The results were detected using Microplate Reader at 
a wavelength of 450 nm.

Statistical Analysis
Data were stored and analyzed using SPSS (version 18.0, 
SPSS Inc., Chicago, IL, USA) software. Unpaired T-test 
and Chi-square test were used to analyze the differences. 
The results were presented as mean±standard deviation, 
P<0.05 was regarded as statistically significant.
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Results
The Characteristics of the Participants
A total of 46 patients with CLP were enrolled (15 males and 
31 females, age range 21–63 years, mean age was 48.95 
±9.43 years). As shown in Table 1, stratified for BMI, there 
were 18 patients and 20 healthy volunteers defined as lean, 
with a BMI between 20 and 25, 18 patients and 18 healthy 
volunteers represented as obese with a BMI between 30 and 
40. There was no significant difference between the patients 
and the control groups on gender distribution, mean age and 
BMI (all P-value >0.05).

The Expression of Serum Wnt5a in 
Patients with CLP
As shown in Figure 1, serum Wnt5a was significantly higher 
in lean patients with CLP compared to lean healthy volun-
teers (0.101±0.05ng/mL vs 0.025±0.01ng/mL, P-value 
<0.001), also higher in obese patients with CLP compared 
to obese control group (0.291±0.08 ng/mL vs 0.028±0.012 
ng/mL, P-value <0.001). Furthermore, obese patients with 
CLP had significantly higher serum levels of Wnt5a com-
pared with the lean CLP patients (P-value <0.001). However, 
the difference between lean and obese healthy volunteers was 
not statistically significant (P-value >0.05).

The Expression of Serum Wnt5a in 
Patients with CLP Based on BMI 
Stratification
Based on the BMI, 46 patients was divided into lean group 
(BMI 20–25, n = 18), overweight group (BMI >25–<30, 
n = 10), obese grade I (BMI 30–<35, n = 10) and obese 
grade II (BMI 35–40, n = 8). As shown in Figure 2, with 
the increase of BMI score, the serum concentration of 
Wnt5a also increased gradually (all P-value <0.05). The 
Wnt5a serum concentration of obese grade II patients was 

highest, which was statistically different compared with 
the lean group (0.367±0.101 ng/mL vs 0.101±0.05 ng/mL, 
P-value <0.001).

Discussion
In our study, the mean age of CLP patients was 48.95 
years and was consistent with the literature, that LP often 

Table 1 Demographic Data of Patients with CLP and Healthy Volunteers

BMI 20–25 BMI 30–40

Controls (n=20) CLP (n=18) P-value Controls (n=18) CLP (n=18) P-value

Age (years, mean±SD) 46.20±10.22 49.30±9.28 0.34 47.30±11.24 48.60±9.57 0.71

Gender

Male 6 4 0.72 8 6 0.73
Female 14 14 10 12

BMI (mean±SD) 22.70±3.13 23.10±2.91 0.69 35.20±5.25 38.10±6.68 0.16

Abbreviations: CLP, cutaneous lichen planus; SD, standard deviation; BMI, body mass index.

Figure 1 Serum concentration of Wnt5a was higher in patients with CLP. 
Abbreviations: CLP, cutaneous lichen planus; Wnt5a, wingless-type mouse mam-
mary tumor virus integration site family member 5a; ns, not significant.

Figure 2 Serum Wnt5a levels increased with BMI in patients with CLP. 
Abbreviations: CLP, cutaneous lichen planus; BMI, body mass index; Wnt5a, 
wingless-type mouse mammary tumor virus integration site family member 5a.
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affected middle age.15 Consistent with previous research 
finding,15 we found more female (67.39%) cases in this 
research, and the ratio of men to women was 1:2.1. 
Although the exact etiology and pathophysiology is 
unclear, immune dysregulation was considered to involve 
in the pathogenesis of CLP. Activated T cells, principally 
cytotoxic CD8+ cells assisted by CD4+ cells, launch proin-
flammatory and promote cell-mediated cytotoxicity on 
keratinocytes.16 Apoptotic keratinocytes are an important 
histopathological feature in LP, which appear as colloids. 
After binding of antigen to Major Histocompatibility 
Complex class 1 (MHC-1) in keratinocytes, then activate 
CD8+ cytotoxic T cell directly to induce the apoptotic of 
keratinocytes.17 It has been proved that the expression of 
various factors were up-regulated or down regulated in the 
process of inflammation in LP.17 In addition to being 
associated with chronic inflammatory diseases, cytokines 
such as tumor necrosis factor alpha (TNF-α), Interleukin 6 
(IL-6), IL-10 and IL-4 were involved in the pathogenesis 
of the LP, so LP patients have an increased risk of 
complications.18 In addition to skin involvement, LP can 
have some complications, including type I and type II 
diabetes, metabolic syndrome and coronary heart 
disease.13,14 Higher risk of dyslipidemia has been proved 
to be a common complication in patients with LP.13,19

The Wnt5a pathway plays an important role in the 
pathogenesis of various inflammatory diseases. After treat-
ment with Wnt5a, the expression levels of inflammatory 
markers, including interferon gamma (IFN-γ), IL-8 and 
IL-17A were upregulated in keratinocytes.20 Several cyto-
kines, including Wnt5a, IL-17, IFN-γ and TNF-a, play 
critical roles in the initiation, maintenance of inflammatory 
in CLP.11,21,22 Wnt5a can increase the activity of nuclear 
factor kB (NF-κB) and subsequently induce the occurrence 
of inflammatory diseases.23 NF-κB shown to be upregu-
lated and is considered to play a major role in the recruit-
ment of inflammatory cells in LP.24 After translocation in 
keratinocytes, NF-κB may induce the production of 
inflammatory cytokines and chemokines, as well as the 
expression of adhesion molecules in LP.24

Our previous study found that Wnt5a mRNA and pro-
tein were significantly expressed in CLP lesions.11 In the 
present study, we further confirmed the high expression of 
Wnt5a in serum of patients with CLP, and the concentra-
tion of Wnt5a was increased with the BMI index. This 
finding is consistent with its expression in the serum of 
psoriasis patients.25 Both psoriasis and LP have 

similarities in their immune-pathophysiology, and both 
are T cell-mediated autoimmune skin diseases.26

There is a strong correlation between BMI and the com-
ponents of metabolic syndrome.27 Obesity is strongly asso-
ciated with comorbidities such as insulin resistance, type 2 
diabetes and cardiovascular disease.28 Whereas some studies 
found Wnt5a was increased in obesity, others could not 
confirm these observations.29 Consistent with the findings 
of Gerdes,25 our study found that Wnt5a serum concentra-
tions not increased in even severe obesity healthy volunteers. 
The possible reason may be the number of healthy volunteers 
in control group was small. What is more, because of the 
elevated Wnt5a level in CLP patient lesions,11,12 we hypothe-
sized that the expression of Wnt5a in CLP lesions will 
subsequently lead to an increase in circulating Wnt5a, 
which partly explains why patients with CLP may develop 
metabolic diseases. The serum concentration of Wnt5a was 
increased with BMI. Therefore, obese patients with CLP may 
have a greater risk of comorbidity. Wnt5a plays an important 
role in the linking between obesity inflammation and meta-
bolism, and involved in controlling the process of adipose 
tissue expansion and inflammation, and thereby represents 
a new target to prevent and/or treat Wnt5a-mediated inflam-
matory diseases.10 So we suggest paying close attention and 
applying early protective measures to prevent the develop-
ment of metabolic comorbidity in patients with CLP.

This study also has some limitations: we failed to 
analyze the relationship between the expression of serum 
Wnt5a and the disease severity of the CLP. It would be 
better further experimental to verify that the disease sever-
ity of CLP could be correlated positively with the expres-
sion of Wnt5a. We did not detect the expression of the 
anti-inflammatory secreted frizzled-related protein 5 
(SFRP5), a soluble Wnt5a receptor, always secreted by 
adipocytes from healthy subjects, and together with 
Wnt5a involved in the occurrence and development of 
obesity and inflammatory diseases.29,30

Conclusion
In conclusion, serum Wnt5a was elevated in patients with 
CLP and was associated with BMI. Our study suggests 
that Wnt5a may play a role in the pathophysiology of CLP 
and may contribute to the development of metabolic 
comorbidity in CLP patients. Further studies are needed 
to confirm our results, and to better understand the inter-
action between Wnt5a signaling pathway and obesity in 
the pathogenesis of CLP.
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