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Abstract

Introduction: Acne vulgaris is a multifactorial disease. One of the main factors that plays a role in acne pathogenesis is an increase
in sebum secretion. For sebum secretion, sebocyte differentiation followed by sebogenesis is essential. Sebocyte differentiation
and proliferation, and sebum synthesis are controlled by complex pathways. Studies have shown that perilipin 2 and melanocortin
5 receptors play a role in sebogenesis. This study sought to determine whether levels of perilipin 2 and melanocortin 5 receptors
have an impact on the development of acne vulgaris.

Methods: A total of 65 patients diagnosed with acne and 43 healthy control subjects were included in the study. Perilipin 2 and
melanocortin 5 receptor levels were analyzed using the enzyme-linked immunosorbent assay (ELISA) technique.

Results: No significant differences were observed between the acne group and the control group in serum perilipin 2 (p = 0.594)
and melanocortin 5 receptor (p = 0.213) levels. In the moderate acne group, perilipin 2 and melanocortin 5 receptor levels were
significantly higher than in the mild acne group (p = 0.0014, p = 0.003). The levels in the severe acne group were not higher com-
pared to the moderate and mild acne groups.

Conclusions: This study failed to detect any association between acne pathogenesis and perilipin 2 and melanocortin 5 receptor

serum levels. However, these proteins may have an influence on acne severity.
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Introduction

Acne pathogenesis is multifactorial, and one of the main factors
that leads to acne is increased sebum secretion (1). Acne treat-
ment options depend on variable factors such as the type and
severity of the acne, the patient’s age, skin type, comorbid dis-
ease history, previous medication history, and lifestyle (2). Topi-
cal therapies (such as benzoyl peroxide, retinoids, antibiotics,
and azelaic acid), oral antibiotics, isotretinoin, hormonal agents,
and physical modalities can be used to treat acne vulgaris. Oral
isotretinoin is an isomer of retinoid acid, primally used to treat
severe acne vulgaris and also to treat moderate acne that is treat-
ment-resistant or acne that relapses quickly after discontinuation
of other therapies. Isotretinoin affects sebocytes, which leads to
sebum suppression (2, 3).

Sebocytes form sebaceous glands, store lipid droplets (LDs) in
their cytoplasm, and synthesize sebum. Proliferation, differentia-
tion of sebocytes, and sebum synthesis are controlled by complex
pathways (4). LDs, which provide lipid storage, are found in most
cells, especially in adipose tissue (5, 6). During differentiation,
sebocytes accumulate LDs in their cytoplasm. The main feature
of sebocyte differentiation is the accumulation of lipids in LDs.
Therefore, proteins on the surface of the LDs are thought to play
a role in sebocyte differentiation (7). There are many proteins on
the surface of LDs. The perilipin family is one of the important
protein families that exist on the LD surface. The perilipin family
contains five known proteins: perilipin (PLIN) 1 to 5. PLINs have
different impacts in different tissues (6). Studies have revealed
various proteins, including PLIN, in mice and human sebocytes
(8—11). In a study to detect LD-related proteins in SZ95 (human se-

= Corresponding author: ozgeorenay@gmail.com

bocyte culture model), 54 proteins were detected, including PLIN2
and PLIN3 (9).

Melanocortins synthesized by the proopiomelanocortin
(POMC) gene include adrenocorticotrophin hormone (ACTH) and
melanocyte-stimulating hormone (MSH q, B, y). In the skin, mel-
anocortins play a role in regulating pigmentation, immune re-
sponse, and exocrine gland secretion (12, 13). Melanocortins act
by binding to their specific receptors. There are five melanocortin
receptors (MC-R): MC1-R to MC5-R (11). MC5-Rs have been detected
in mast cells and sebocytes (14, 15). In human sebaceous glands,
expression of both MC1-R and MCs-R was detected (16, 17). Apart
from androgens, other hormones such as POMC also have effects
on sebaceous gland function. The effects of a-MSH on sebaceous
glands were shown in a study by Thody et al. (18). Ablation of the
pituitary gland of rats led to decreased lipid production in the se-
baceous gland. Furthermore, injection of testosterone and a-MSH
into these rats increased sebum production. These findings in-
dicate that a-MSH is a sebotropic factor (12, 18). Another study
showed that mice with POMC deficiency had a similar phenotype
to MCs-R—deficient mice (indicating a possible role of MSH). This
finding supports the hypothesis that POMCs act through MC5-R
(16). In a study by Chen et al. (19), a decrease in lipid secretion
was observed in the skins of mice lacking MCs-R. In an in vitro
study, increased levels of MC5-R expression were detected in dif-
ferentiated sebocytes induced by a-MSH (16). A different study
showed MCs5-R expression only in differentiated sebocytes (12).

Several studies showed that PLIN2 and MCs-R play a role in
sebogenesis. In light of these findings, we examined the correla-
tion between acne pathogenesis and acne severity with PLIN2 and
MCs-R levels.
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Materials and methods
Study population

This study was conducted in patients that visited the Turgut Ozal
University Dermatology Outpatient Clinic between May 2014 and
May 2015. A total of 65 patients (42 female and 23 male), ages 15 to
25 and diagnosed with acne vulgaris, were included in the study. A
total of 46 (28 female and 18 male) healthy volunteers in the same
age range as the acne group were included in the control group.

Pregnant or lactating women and patients with chronic liver
disease, chronic kidney disease, hyperlipidemia, diabetes melli-
tus, body mass index (BMI) > 30, a diagnosis of polycystic ovarian
syndrome (PCOS), and hirsutism were excluded from the study.
Patients that had used systemic or topical acne treatment within
a 1-month period were also excluded from the study.

Acne severity measurement

Patients diagnosed with acne vulgaris were divided into three
groups: mild (1-18 points), moderate (19—30 points), and severe
acne (> 31 points) based on a global acne grading system (accord-
ing to the lesion in the region; no lesion = o points, comedone = 1
point, papule = 2, pustule = 3, nodule = 4. The region factor was
calculated as forehead = 2 points, right cheek = 2, left cheek = 2,
nose = 1, chin = 1, and chest/back = 3. The local region score was
the region factor x lesion score. The total acne score was calculated
by summing the scores of all regions) developed by Doshi et al (20).

Sample collection and measurement

In both groups, 8- to 12-hour fasting venous blood samples were
taken for PLIN2 and MC5-R measurement. After resting at room
temperature for 10 minutes, the blood samples were centrifuged
at 3,000 rpm for 20 minutes. The samples were analyzed with a
double-antibody sandwich enzyme-linked immunosorbent assay
(ELISA) technique. The ELISA Kkits (Sunred Biological Technology
Co.) covered monoclonal antibodies specific to antigens (PLIN2
and MCs5-R). Forty pl of serum was added to the plaques contain-
ing monoclonal antibody. Subsequently, 10 pl of biotin-labeled
antibody and 50 pl of streptavidin-HRP were added. The samples
were incubated at 37 °C for 60 minutes. The washing procedure
was performed for eliminating unbound antibodies. After adding
50 pl of solutions A and B, the samples turned blue. The samples
were incubated at 37 °C for 10 minutes, and then a stop solution
was added to stop the enzymatic reaction. Finally, the samples
were evaluated with an automatic ELISA reader.

Statistical analysis

The results were evaluated as mean + standard deviation (SD).
The normality of the numerical variables was analyzed using
the Shapiro-Wilks test and the homogeneity of the variances
with Levene’s test. To investigate the difference between the two
groups’ averages in terms of numerical variables, in parametric
conditions a t-test was used, and in non-parametric conditions
the Mann-Whitney U was used. For comparison of more than two
groups, ANOVA was used in parametric and the Kruskal-Wal-
lis test in non-parametric conditions. For multiple comparisons,
Tamhane’s test was used. A p-value less than 0.05 was accepted
as significant.
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Results

The study included 42 females (65%) and 23 males (35%), or a to-
tal of 65 people diagnosed with acne vulgaris. The control group
included 28 females (61%) and 18 males (39%), or a total 43 peo-
ple with no chronic disease.

In the acne group, 11 (17%) had mild acne, 31 (48%) had mod-
erate acne, and 23 (35%) had severe acne. Nine (21%) females
and 2 (9%) males had mild acne. Twenty-two (52%) females and
9 (39%) males had moderate acne. Eleven (26%) females and 12
(52%) males had severe acne.

There was no significant difference between the acne and con-
trol groups’ age, height, weight, BMI, and PLIN2 and MC5-R levels
(p > 0.05; Table 1).

Table 1 | Physical features, and perilipin 2 and melanocortin 5 receptor levels
in the acne and control groups.

Acne group Control group

Variable mean + SD mean + SD P

Age 19.60 % 4.10 20.74 +2.50 0.073
Height 169.09 £9.53 168.15+9.94 0.616
Weight 62.87 +12.70 64.80 +13.90 0.449
BMI 21.85+3.28 22.75 +3.44 0.169
PLIN2 (ng/ml) 27.31+21.33 27.23+£20.21 0.594
MC5-R (ng/ml) 14.52 +10.48 16.39+10.32 0.213

BMI = body mass index, PLIN2 = perilipin 2, MC5-R = melanocortin 5 receptor,
SD = standard deviation.

Levels of PLIN2 and MC5-R were compared in the acne group,
and no significant difference was found between the sexes (p =
0.403, p = 0.098). Similarly, in the control group, there was no
significant difference in levels of PLIN2 and MCs5-R between the
sexes (p = 0.770, p = 0.251).

According to the severity of acne, differences in PLIN2 and
MCs-R levels between female patients (0.104, 0.081, p > 0.05) and
male patients (0.162, 0.115, p > 0.05) were statistically insignifi-
cant. However, according to the severity of acne, the differences
between PLIN2 and MCs-R levels were statistically significant
(p < 0.05; Table 2). PLIN2 and MCs5-R values were lower in patients
with mild acne compared to patients with moderate acne (0.0014,
0.003, p < 0.05). There was a statistically significant correlation
between PLIN2 and MCs-R levels with 79% accuracy.

Table 2 | Body mass index and perilipin 2 and melanocortin 5 receptor levels
by acne severity.

Acne severity, mean + SD

Variable Mild Moderate Severe
(n=11) (n=31) (n=23) P
BMI 21.81+3.53 21.58+2.75 22.25+3.87 0.763

PLIN2 (ng/ml) 13.81+14.59 31.91%21.59 27.55+21.69 0.049
MC5-R (ng/ml)  7.18+6.65 17.32+10.63 14.25+10.34 0.020
BMI = body mass index, PLIN2 = perilipin 2, MC5-R = melanocortin 5 receptor,
SD = standard deviation.

Discussion

Although the relationship between acne and sebum secretion has
not been clearly identified, the role of sebum secretion in acne de-
velopment is known. Studies have shown that PLINs play a role in
lipid accumulation, which is essential for sebocyte differentiation
(6-10). Lipid accumulation decreased in PLIN2-downregulated
sebocytes. PLIN2-deficient mouse sebocytes were also determined
to be morphologically normal, whereas the size, cell number, and
proliferation of sebaceous glands were smaller (8). Increased
PLIN2 expression, especially after sebocyte differentiation, sug-
gests that PLIN2 may be a sebocyte differentiation marker (8, 10).
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In this study, no difference was found between the acne group
and the control group based on PLIN2 levels (p = 0.594). However,
when acne severity was compared among the acne patients, the
group with moderate acne was found to have higher PLIN2 lev-
els compared to the mild acne group (p = 0.014). Nevertheless,
the same statistical difference between the severe acne group
and moderate and mild acne groups was not found (p = o.110,
p =0.850).

The study showed no difference in PLIN2 levels between female
and male patients, which suggests that PLIN2 levels are not affect-
ed by sex. The reason for not detecting a difference in the levels
of PLIN2 in the acne and control groups can be attributed to the
presence of other factors involved in the pathogenesis of acne, the
effect of other LD-related proteins involved in sebocyte differentia-
tion, and the failure to directly assess PLIN2 levels in the skin. A
higher level of PLIN2 in the moderate acne group compared to the
mild acne group can be interpreted as the role of PLIN2 in acne
severity rather than acne pathogenesis. The absence of the same
correlation between the severe acne group and moderate and mild
acne groups may be interpreted as higher levels of PLIN2 affecting
acne severity up to a certain threshold as a result of saturation
in sebocyte differentiation. Additional studies with more samples
may reveal this relationship more clearly.

A study of MCs5-R-deficient mice showed that the MC5-R—-defi-
cient group compared to the control group lacked water repulsion
and thermoregulation. When the control-group mice’s skin lipids
were removed, similar effects were observed as seen in MC5-R—
deficient mice (19). These findings suggest that MC5-R deficiency
leads to a decrease in lipid synthesis. The sebaceous glands treat-
ed with an MC1-R and MCs-R antagonist, 2,3,diaryl-5 amino-{1,2,4}
thiadiazole (JNJ-10229570), were found to be small in size and im-
mature (14). Studies have shown that MC5-R plays a role in sebo-
cyte differentiation (12, 14, 17).

This study found no difference between the acne group and
the control group based on MC5-R levels (p = 0.213). When acne
severity was compared among the acne patients, the group with
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