Symbiosis
Research Article

ISSN Online: 2378-1726
www.symbiosisonline.org
www.symbiosisonlinepublishing.com

Clinical Research in Dermatology: Open Access

Open Access

The Expression And Significance Of RIPK3 In
Cutaneous Lichen Planus And The Epidemiological
Analysis
Mengdi Zhang, Min Wang, Qiqi Duan and Yan Zheng*
Department of Dermatology, the Second Affiliated Hospital, School of Medicine, Xi’an Jiaotong University, China

Received: December 27,2018; Accepted: January 17, 2019 ; Published: January 21, 2019
*Corresponding author: Yan Zheng, Department of Dermatology, the Second Affiliated Hospital, School of Medicine, Xi’an Jiaotong University,
157 Xiwu Road, Xi’an 710004, China, Tel: 15319931238, E-mail: zenyan66@126.com

Abstract
Objectives: RIPK3 is a member of the receptor-interacting protein kinase family. The RIPK3 protein is a TNFR1-regulated transcription factor
that plays an important role in cell stress caused by various factors such as pathogen infection, inflammation, cell differentiation and cell damage.
When cells are exposed to external stimuli, RIPK3 activates the downstream transcription factors to cause a series of reactions that ultimately lead to
cell survival or death. However, the roles of RIPK3 in lichen planus has not been reported. In this study we compared the expression of RIPK3 protein
in normal skin tissue and cutaneous lichen planus lesion, and analyzed the epidemiology characteristics of the patients. It is speculated that RIPK3
may play a role in the development of cutaneous lichen planus.

Methods: The SP method of immunohistochemistry was carried out to detect the expression of RIPK3 protein in 30cases of normal skin tissues
and 50 cases of cutaneous lichen planus lesions. Data analysis software was used to analyze the epidemiology characteristics.
Results: In 1854 patients from 2010 to 2018 in our hospital, the peak age of the patients diagnosed was 30-70 years old. There was no significant
difference in sex ratio, but the mean age of diagnosis of male and female patients was statistically different. In normal skin tissues, RIPK3 protein was
weakly expressed in the basal layer of the skin and in the bottom of the spinous layer, and it was mainly expressed in the nucleus. In the cutaneous
lichen planus, RIPK3 protein was strongly expressed in the spinous layer, basal layer and part of the granular layer, and it was mainly expressed in
the cytoplasm. The positive rate of the expression of RIPK3 protein in cutaneous lichen planus lesions was higher than that in normal skin tissues.
Conclusions: The age of onset of males is earlier than that of females in the pathogenesis of cutaneous lichen planus, but there is no difference
in sex ratios. The high incidence age of males and females is in the middle and old stage. The transfer of RIPK3 protein as a transcription factor from
the nucleus to the cytoplasm in cutaneous lichen planus may play a regulatory role in the pathogenesis of cutaneous lichen planus, which provides
a significant thought and method for study of the pathogenesis of cutaneous lichen planus.
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Introduction

Cutaneous lichen planus (LP) is an idiopathic inflammatory
skin disease with an incidence of less than 0.1% [1], and the
malignant transformation is infrequent [2]. However, It can make
up 0.4% to 1.2% of all dermatology referrals and features [3].
Cutaneous LP typically presents as a papulosquamous eruption
with flat-topped, violaceous, papular lesions of varying size, often
described using the ‘six P’s’ (purple, pruritic, polygonal, planar,
papules, and plaques) and characterized by the classic Wickham
striae [4-7]. Although LP has variable morphologic manifestation,
it has a consistent histological phenotype[8]. The most frequently
involved areas are skin and oral mucosa are. In addition, scalp
hair, nails, genitalia, esophagus, and conjunctiva can also be
affected. One or several areas can be involved concomitantly or
sequentially [1].

Receptor-interacting protein kinase 3 (RIPK3) is a member
of the receptor-interacting protein kinase family of serine/
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threonine protein kinases. The human RIPK3 gene is encoded on
chromosome 14q11. The RIPK3 protein has a molecular weight
of 53 kDa and encodes 518 amino acids. It contains a kinaseactive N-terminal kinase domain and a C-terminal RHIM domain
that binds to multiple proteins [9].RIPK3 is highly expressed in
lymphocytes, monocytes and NK cells, and is so expressed in liver
cells, muscle cells, retinal cells, and epithelial cells [10-15]. RIPK3
is generally considered to be a key driver of necroptosis, which
is a form of non-apoptotic programmed cell death. RIPK3 can
rupture cell membranes by inducing programmed cell death to
release intracellular compounds that activate immune function
and promote inflammation [16-18]. In another case, RIPK3
can also activate downstream factors to promote inflammation
independent of necroptosis [19-21].
In this study, we used immunohistochemistry to detect
the expression level and expression localization of RIPK3 in
cutaneous LP and perform statistical analysis. To explore the
mechanism of RIPK3 in the development of cutaneous LP.
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Methods and Materials

Experimental result criterion

Patients and controls

The staining results were evaluated under the microscope by
two independent and experienced pathologists and quantified
according to the following scoring system: The positive
expression was yellow, brownish yellow or brown granules in the
cytoplasm and/or nucleus. The staining intensity is divided into 4
grades according to the color of the granules, which is 0 point for
no coloring, 1 point for light yellow, 2 points for brownish yellow,
and 3 points for brown. The positive rate score was assigned
according to the percentage of positive cells (≤ 5%, 0 points;
6%~25%, 1 point; 26%~50%, 2 points; 51%~75%, 3 points; >
75%, 4 points). Five fields of view were randomly selected under
a 400-fold microscope, and 100 tumor cells were counted for
each field of view. The total score for each microscope field is the
product of two scores, and the average score for the five fields
is the final score for RIPK3 expression for each slide. The total
scoring criteria were: 0 for negative (-); 1-4 for weak positive (+);
5-8 for moderate positive (++); 9-12 for strong positive (+++).

The patient sample was achieved from the tissue bank of
Department of Dermatology, the Second Affiliated Hospital of Xi’an
Jiao tong University. A total of 1854cases of cutaneous LP patients
from year2010 to 2018 were collected for analysis, including
965 males and 889 females. 80 patients were randomly selected
for immunehisto chemistry, including 30 normal skin tissues
achieved from cosmetic surgery (18 males, 12 females, aged 1568 years, mean age 37.7 years), and 50cutaneous LP tissues (26
males, 24 women, aged 13-66 years, mean age 39.58 years). All
samples were obtained with informed consent, approved by the
Ethics Committee of the Second Affiliated Hospital of Xi’an Jiao
tong University and confirmed by pathological morphological
examination.

Immunohistochemistry staining

4um thick tissue wax pieces were baked, dew axed, and
hydrated routinely and incubated with 3% H2O2 for 10 min at
room temperature to inactivation of endogenous peroxidase.
Then the wax pieces were heated under high-pressure for 2 min
in 0.01 M sodium citrate buffer solution (pH6.0) to retrieval the
antigen. Subsequently, 10% goat serum was used to block the
antigen at 37°C. After 20 minutes, remove the blocking solution
without washing. The primary antibody solution of RIPK3
(Abcam, UK, ab56164. Diluted to 1:100) was added drop wise to
incubate at 4°C overnight, and the negative control was citrate
buffer. The secondary antibody was added to incubate at 37°C for
30 min. Then, the horseradish peroxidase-labeled streptavidin
was incubated at 37 ° C for 20 min. Finally, the DAB coloring
solution (Beijing Zhongshang Jinqiao Biotechnology Co., Ltd.)
was added for coloration for 3-5 min. We observed the sections
under the microscope. We rinsed the sections with clean water,
then counterstained the sections with hematoxylin, and then
dehydrated, transparentize, dried, and mounted.

Statistical analysis

Statistical analysis was performed using GraphPad Prism 7.0
(La Jolla, CA, USA) and the SPSS 23.0 software (SPSS Inc, Chicago,
IL). Data were expressed as mean ± SEM. Student’s t-test or X2test was used for Statistical comparisons. The Spearman’s rank
test was used in correlation analyses. P< 0.05 was considered
statistically significant.

Results

Cutaneous lichen planus has different incidences in
different genders
The number and mean age of patients diagnosed in our
hospital from 2010 to 2018are shown in Table 1. The number
of diagnosed patients showed an upward trend by year, and
the spearman correlation coefficient was 0.867, P < 0.05, which
indicates that the number of patients is positively correlated

Table1: Number and mean age distribution of patients with cutaneous lichen planus for year.
Year

No. of patients

Growth rate (%)

Mean age

Male

Female

Total

Male

Female

Total

2010

40

37

77

40.15±16.08

41.08±15.31

40.60±15.83

2012

98

99

41.47±18.36

45.94±14.06

43.72±16.53

2011

65

2013

115

2015

106

2017

165

2014
2016
2018

Total

93

67

132

71

121

236

20

101
94

123

104

160

144

965

122
889

197

49

194

-18

227

14

304

6

200
287
1854

3

26

39.71±18.26
42.81±16.70
43.46±15.40
42.97±16.77
42.41±18.35
42.29±16.97
43.28±17.59
42.37±16.67

44.79±17.25
45.79±15.94
44.42±16.72
48.96±15.67
47.31±16.07
45.43±15.76
46.45±15.34
45.95±15.81
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42.29±18.00
44.33±16.39
43.96±16.07
45.79±16.49
44.65±17.47
43.63±16.51
44.78±16.61
44.09±16.67
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with the year (Figure 1). The age of the patients diagnosed
was relatively large, ranging from a minimum of 3-year old to
a maximum of 84-year old. The peak age was 30-70 years old,
accounting for 72.92% of the total number of diagnoses (Figure
2). The total age of diagnosis was right skewed distribution, and
the skewness coefficient was - 0.066 (Figure 3). The overall mean
age of diagnoses was 44.09 ± 16.67 years old, and there was no
statistically significant change in mean age by year (Figure 4, F
= 1.020, P = 0.0419 > 0.05). The distribution of age and sex is
shown in Table 2 and Figure 5. Males accounted for 52.10% of
the total number, and women accounted for 47.90%. There was
no significant difference in sex ratio (P = 0.082 > 0.05). As shown
in Figure 6-1 and Figure 6-2, the male patients had a left skewed
distribution (skewness=0.055), and the female patients had a
right skewed distribution (skewness = - 0.171). The mean age of
diagnosed male patients was 42.37 ± 16.67 years old, and that of
female patients were 45.95 ± 15.81 years old. The mean age of
diagnosis of male and female patients was statistically different
(F = 21.529, P < 0.0001).

Figure 1: The number of diagnosed patients with cutaneous lichen
planus for year (r = 0.867, P < 0.05).
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Figure 3: Age skewed distribution of total patients with cutaneous
lichen planus (skewness=-0.066).

Figure 4: Mean age tendency for year of males and females with
cutaneous lichen planus (F=1.020, P=0.0419>0.05).
Table2: Age and sex incidence of patients with cutaneous lichen
planus.
Age in year
0-20

Male
92

No. of patients
Female

Total
621

33.49

324

17.47

57

21-40

362

259

61-80

158

166

41-60
80+

Total

Percentage (%)

347
6

965

52.1

Percentage (%)

404
3

889

47.9

149
751
9

1854
100

8.04

40.51
0.49
100

Figure 2: Age frequency distribution of patients with cutaneous lichen
planus.
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Up-regulation of RIPK3 protein expression in cutaneous
LP lesions

Figure 5: Age and sex distribution of patients with cutaneous lichen planus

As shown in Figure 7-1 and Figure 7-2, in normal skin tissues,
RIPK3 protein was weakly expressed in the basal layer of the
skin and in the bottom of the spinous layer, and it was mainly
expressed in the nucleus. The positive rate in the whole epidermis
was 63.33% (19 of 30 cases). In the cutaneous lichen planus,
RIPK3 protein was strongly expressed in the spinous layer, basal
layer and part of the granular layer, and it was mainly expressed
in the cytoplasm. The positive rate was 90% (45 of 50 cases).
The positive rate of the expression of RIPK3 protein in cutaneous
lichen planus lesions was higher than that in normal skin tissues
(χ2 = 8.333, P < 0.001). The positive statistics of each group are
shown in Table 3 and Figure 8.In the meantime, the expression
intensity of RIPK3 protein in cutaneous LP was significantly
higher than that in normal skin tissues (χ2 = 29.752, P < 0.0001).

Figure 7.1: Expression of RIPK3 in normal skin (SP×200).
Figure 6.1: Age skewed distribution of males with cutaneous lichen planus
(skewness=0.055).

Figure 7.2: Expression of RIPK3 in cutaneous lichen planus (SP×200).
Table3: Expression of RIPK3 in normal skin and cutaneous LP.
Groups

Normal Skin
Figure 6.2: Age skewed distribution of females with cutaneous lichen
planus (skewness=-0.171).

Cutaneous
LP

n

30
50

Expression grade

-

11
5

Positive rate (%)

+

++

+++

5

17

23

16

3

0

Note: * P < 0.001, compared with normal skin.
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63.33

90.00*
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The incidence of men is in earlier age, which of women is later
than that of men. Making 40-year old as a demarcation point,
men are more likely to onset before the point and women are
more likely to onset after it. The incidence of cutaneous LP has
increased in recent years.

Figure 8: The statistical analysis of IHC staining for RIPK3 in cutaneous LP
lesions (50 patients) orhealthy controls (30 subjects)

Discussion

Cutaneous lichen planus (LP) is an idiopathic inflammatory
skin disease, which usually presented by purple, pruritic,
polygonal, planar, papules, and plaques. The typical characteristic
is Wickham striae [1, 8]. LP can occur in various parts of the
body. Lichen planus of the nails can cause thin nails, scarring,
and even complete loss of the nail. Oral and vaginal lichen
planus occur on the moist surfaces of the mouth and vagina,
where inflammation caused by the disease often leads to surface
skin layers falling off, leaving raw open areas [22-24]. Penile
lichen planus can also cause erosions and scarring, but usually
resembles classic lichen planus. Lichen planopilaris attacks hair
follicles on the scalp leaving scarring and permanent baldness
[25, 26]. The pathologic characteristic of cutaneous LP is that
the epidermis may show hyperkeratosis without parakeratosis,
and apoptotic keratinocytes can be seen at a lower level. The
epidermis may show as ‘‘wedge-shaped’’ hypergranulosis, with
a characteristic ‘‘saw tooth’’ appearance of the rete ridges. At the
dermo epidermal junction, small clefts (known as Max Joseph
spaces) may be observed along with band-like lymphocytic
infiltration. Pigment incontinence occurs due to the dermo
epidermal junction is disrupted, which causes the increased
presence of melanophages. Immunofluorescence staining of the
biopsy lesions showed a bright ‘‘shaggy’’ band of fibrinogen along
the dermoepidermal junction, as well as colloid bodies staining
with any of the auto antibodies immunoglobulin M (IgM), IgG,
IgA, and C3[8, 27].The pathogenesis of lichen planus is unclear.
It may be an autoimmune disease that may be associated with
cytotoxic CD8 T lymphocyte infiltration. Studies have also shown
that it may be associated with overrepresentation of certain
HLA haplotypes or HCV infection. Other influencing factors
include drugs, environmental and psychological factors [8]. Due
to the lack of good molecular targets, there is no specific target
treatment for cutaneous LP, which is usually treated with topical
glucocorticoids [1].
In our study, we analyzed 1854 patients’ data from 2010
to 2018 in our hospital. It is proved that in the pathogenesis of
lichen planus, the incidence is mostly in middle-aged and elderly
people, and the mean age of onset was around 40 years old. The
incidence rate was irrelevanttosex, but the age of onset is related.

The receptor-interacting protein kinase 3 (RIPK3), is a
member of the receptor-interacting protein kinase family
of serine/threonine protein kinases and contains a unique
C-terminal RHIM domain that is distinct from other family
members[9]. RIPK3 is considered to be a component of the TNFR1 signaling complex, which activates NF-κB transcription factors
and plays an important role in the process of necroptosis [16,
28, 29]. RIPK3 is highly expressed in lymphocytes, monocytes,
and NK cells, and is also expressed in liver cells, muscle cells,
retinal cells, and epithelial cells, and is abnormally expressed in
inflammatory bowel disease, allergic enteritis, acute pancreatitis,
Steven-Johnson syndrome, toxic epidermal necrolysis, ischemiareperfusion injury and neurodegeneration, which is implicated
in the process of the disease[10-15]. In recent years, there has
been ample evidence that RIPK3 plays an important role in the
promotion of inflammatory diseases and abnormal proliferative
skin diseases of keratinocytes [12, 13, 30, 31]. To the best of
our knowledge, the role of RIPK3 in cutaneous LP has not been
reported. In this study, we found that expression of RIPK3 is
increased in human cutaneous LP lesions and is transferred
from the nucleus to the cytoplasm. This suggests that RIPK3 may
play a role in the pathogenesis of cutaneous LP, and this effect is
achieved by nucleoplasmic transfer.
In summary, our data demonstrate that the age of onset
of males is earlier than that of females in the pathogenesis of
cutaneous lichen planus, but there is no difference in sex ratios.
The high incidence age of males and females is in the middle and
old stage. The pathogenesis of lichen planus is very complex,
and the specific mechanism has not been elucidated. We have
demonstrated that the expression of RIPK3 was changed in
cutaneous lichen planus and the location was transferred, which
suggests that RIPK3 plays a role in the pathogenesis of cutaneous
lichen planus. But the specific mechanism still needs further
research.
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