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Abst rac t
Introduction: Acne vulgaris (AV) is a chronic, inflammatory disease of the pilosebaceous unit. Recently, three pep-
tide-structured hormones, products of a single gene, have been discovered. These hormones are acylated ghrelin, 
des-acyl ghrelin and obestatin.
Aim: To demonstrate the association of serum acylated ghrelin, des-acyl ghrelin, and obestatin levels with acne 
severity.
Material and methods: A total of 63 patients grouped as mild (n = 22), moderate (n = 21) and severe (n = 20) acne 
according to the Global Acne Grading System and 20 medically healthy volunteers were included in the study. Serum 
ghrelin and obestatin levels obtained from the participants were examined. 
Results: When mean ghrelin, des-acyl-ghrelin and obestatin values of the acne-group (AG) were compared with 
the control group (CG), they were found be lower in the AG, but were not statistically significant. Among the pa-
tient groups, while acylated ghrelin values were highest in the severe AG, des-acyl ghrelin values were highest in 
mild severe AG and mean obestatin values were highest in moderate severe AG (p > 0.05). When the groups were 
compared for obestatin values; the highest average value was detected in the CG. However, it was not significant 
when the groups were compared.
Conclusions: It has been suggested that there may be a link between acne and the levels of acylated ghrelin, des-
acyl ghrelin and obestatin which are decreased in the serum of acne patients. Because of the decrease observed in 
the levels of these hormones which have antimicrobial features, we suggest that inflammation in acne cannot be 
suppressed and the reproduction of the microorganisms that play a role in the aetiology of the disease cannot be 
prevented. The replacement of these hormones at physiologic concentrations may contribute to the acne treatment.
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Introduction

Acne vulgaris (AV) is a chronic, inflammatory disease 
of the pilosebaceous unit. It can cause serious limitations 
in individuals, in terms of social and psychological func-
tions, although it is thought to mostly cause cosmetic 
complaints. Its prevalence reaches up to 80%. Although 
it commonly begins during the pubertal period, it may 
begin in the post pubertal period, too [1, 2]. 

Although its etiopathogenesis is unclear, recent stud-
ies demonstrate that it is multifactorial. 4 principal fac-
tors that play a role in acne development are: follicular 
ductal hypercornification, increase in sebum secretion, 

follicular Propionibacterium acnes (P. acnes) colonization 
and inflammation. It is still unclear which mechanisms 
initiate inflammation. Comedone formation was at first 
thought not to be an inflammatory event but it has been 
demonstrated in later immunohistochemical studies that 
microcomedones are the earliest steps of the inflamma-
tory acne lesions [1–3]. 

There are many studies that associate hormones with 
AV [4]. Androgens are among the most studied hormones 
known to affect cutaneous biology. The roles of andro-
gens in sebum production are yet to be known. However, 
many studies performed demonstrated that human pi-
losebaceous unit can be under the effect of several hor-
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mones consisting amino acid, oligopeptide, polypeptide, 
protein, glycoprotein, lipid and phospholipid structures 
besides the androgens [5].

Recently, three peptide-structured hormones, product 
of a single gene, have been discovered. These hormones 
are acylated ghrelin, des-acyl ghrelin and obestatin. Ini-
tially it has been postulated that des-acyl ghrelin has no 
biological effect, later on it was reported that both acyl-
ated and des-acyl ghrelin have roles in the release of the 
growth hormone and functions on the regulation of ap-
petite. Besides all these major effects, it has been report-
ed that ghrelin has anti-inflammatory and antimicrobial 
effects. Although the initial studies on obestatin, which 
is coded by the same gene as ghrelin, proposed that 
obestatin has a contrast effect on ghrelin, the obestatin/
ghrelin relationship is still unclear [6–8]. 

Aim

The aim of the study is to demonstrate the asso-
ciation of serum acylated ghrelin, des-acyl ghrelin, and 
obestatin levels with acne severity. 

Material and methods

This study was initiated with the approval from the 
Fırat University Dean of the School of Medicine Ethics 
Committee on 12.08.2011 and decision No. 12/12. 

We planned our work to include 30 people in each 
group and a healthy control group. However, some peo-
ple withdrew from the study with time so that the study 
was performed with total 63 patients that came to the 
outpatient clinic between January 2012 and September 
2012 with the complaint of AV and 20 healthy volunteers. 
The patients and volunteers included in the study were 
informed and consent was received.

Study plan

In this study, the acne groups (AG) were created from 
the patients who were diagnosed as AV according to 
“Acne vulgaris: review and guidelines 2009” [9] and had 
the following characteristics: 
•	 Age of 18–30 years,
•	 Having normal body mass index (BMI),
•	 Not on any diet,
•	 No pregnant,
•	 Having no endocrinologic disease such as diabetes, 

hyper- or hypothyroidism,
•	 Having no history of cancer,
•	 Not using alcohol,
•	 Not receiving systemic medication treatment and those 

who accepted to voluntarily participate in the study. 
The control group (CG) consisted of healthy individu-

als with similar BMI, age range and not using alcohol or 
any medications. The CG was selected according to simi-
lar characteristics in the AG.

The detailed histories of the patients included in the 
study groups were taken and their physical examinations 
were performed. Gender, age, height and weight were 
recorded in the study forms. In the patient groups, diag-
nosis and determination of acne severity were performed 
by the same physician. In the case groups, the severity of 
the disease was evaluated according to the Global Acne 
Grading System (GAGS) and
•	 Patients with scores ≤ 18 were classified as mild se-

vere, 
•	 Patients with scores between 19–30 were classified 

as moderate severe and 
•	 Patients with scores ≥ 31 were classified as severe 

acne.
Body mass index was calculated. For calculation of 

BMI, weight [kg]/height [cm²] formula was used [10]. For 
calculating insulin resistance, homeostasis model assess-
ment of insulin resistance (HOMA-IR), glucose [mg/dl] 
× insulin [U/ml]/405 formula was used [11]. 

�Measurement of serum ghrelin, des-acyl ghrelin 
and obestatin levels

Serum ghrelin and obestatin levels were measured 
using the Enzyme Linked Immunosorbent Assay (ELISA) 
method with commercial kits. Since these peptide hor-
mones can be degraded by proteases, in order to prevent 
proteolysis, 500 kallikrein unit of aprotinin per millimetre 
was added to plain biochemistry tubes before obtaining 
blood samples from the participants. 5 ml fasting blood 
samples in the morning were obtained from each par-
ticipant and centrifuged at 3000 rpm for 5 min and then 
the obtained sera were transferred to serum Eppendorf 
tubes and stored in the deep freezer at –20°C until the 
day of the study.

After the collection of samples from the patients was 
completed, ghrelin vs obestatin levels were measured in 
the collected serum samples by ELISA. Human ghrelin 
vs obestatin kits specifically produced for humans were 
used for this purpose. To measure acylated ghrelin and 
des-acyl  ghrelin SPI-BIO mark kit (A05119: Unacylated 
Ghrelin (human) manufactured by Bertin Pharma EIA kit 
vs. A05106: Acylated Ghrelin (human) EIA kit) were used. 
For measuring obestatin, human-obestatin ELISA-kit 
(Catalogue Number CSB-E-12818-h) of Cusabio Biotech 
was used. 

Ethics

This study was initiated with the approval from the 
Fırat University Dean of the School of Medicine Ethics 
Committee on 12.08.2011 and decision No. 12/12. 

Statistical analysis

The data obtained from the study were presented as 
mean ± SD. Student-t test was used to compare the CG 
and AG and to compare the measured values within the 
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AG; c2 test was used in order to compare the values of 
CG and AG obtained by counting. Chi-square and Kol-
mogorov Smirnov tests were used to compare data ob-
tained by counting the acne group. Also, variance analy-
sis test was used for the comparison of group averages. 
For all tests, p < 0.05 value was accepted as statistically 
significant criterion.

Results

When sixty three patients were classified according to 
GAGS, 22 (34.9%) cases were mild, 21 (33.3%) cases were 
moderate and 20 (31.7%) cases were evaluated as severe 
acne. There was statistically no significant difference for 
gender distribution between the groups (p > 0.05). 

The age range was 18-29 years in the mild and mod-
erate groups, 18–24 years in the severe group and 18–29 
years in CG. The mean age of the mild group was 21.18 
±2.7 years; the mean age of the moderate group was 
21.09 ±2.6 years; the mean age of the severe group was 
20.71 ±2.1 years and mean age of the CG was 23.8 ±3.42 
years. Demographic characteristics of AG and CG were 
given in Table 1. 

Acylated ghrelin mean values of mild, moderate and 
severe groups were close to each other and were not 
statistically significant (p > 0.05). Although there was 
no statistically significant difference found between se-
rum ghrelin levels of patients with severe and mild acne, 
these values were detected to be higher in the severe 
acne group.

When the AG was compared with the CG; acylated 
ghrelin levels of AG were relatively lower than in the CG 

but the difference was not statistically significant (p > 
0.05). When AG were compared between themselves and 
with the CG, in terms of des-acyl ghrelin levels, the low-
est average was detected in the moderate severe acne 
group and the highest average value was measured in 
the CG. However, these differences were not statistically 
significant (p > 0.05 and p > 0.05). When the groups were 
compared for obestatin values, the highest average value 
was detected in the CG. However, it was not significant 
when the groups were compared (p > 0.05 and p > 0.05) 
(Table 2 and Figures 1–3).

Similarly, in terms of HOMA-IR and BMI, there was no 
significant difference when AG and CG were compared. 
There was also no significance detected when the AG 
were compared between themselves (Table 3). 

Discussion

Acne vulgaris is a chronic, inflammatory disease of 
the pilosebaceous unit. The disease is common in ado-
lescents and mostly thought to cause cosmetic problems; 
it also may cause serious restrictions in terms of psycho-
logical and social well-being. AV frequency varies from 
society to society, in America its frequency is 13–16% be-
tween the ages of 15 to 44 [1–4]. In studies conducted in 
our country its frequency is reported as 16–40% between 
the ages of 14 and 19, 10–20% in the paediatric age group 
and 3–5% between the ages of 40 and 49 [12, 13]. 

The skin, particularly the pilosebaceous unit, can be 
accepted as an endocrine organ where several hormones 
and receptors are synthesized. Recently many studies 
have been conducted on the roles of hormones such as 

Table 1. Demographic characteristics of the acne and control groups

Parameter Acne group (AG) Control group 
(CG)

P-value

Mild Moderate Severe Total

N 22 21 20 63 20 > 0.05

% 34.9 33.3 31.7 75.9 24.1 > 0.05

Gender (M/F) 12/10 11/11 9/11 32/31 12/8 > 0.05

Age, mean ± standard 
deviation [year]

21.18 ±2.7 21.09 ±2.6 20.71 ±2.1 21.03 ±2.9 23.8 ±3.42 –

Table 2. Acylated ghrelin, des-acyl ghrelin and obestatin values of the acne and control groups

Parameter Acne group (AG) Control group 
(CG)

P-value

Mild Moderate Severe Total

Acylated ghrelin 29.51 ±5.79 29.40 ±11.08 32.43 ±11.14 30.54 ±9.72 33.53 ±10.67 0.24

Des-acyl ghrelin 384.21 ±256.29 339.32 ±191.91 366.76 ± 216.53 363.61 ±224.07 436.90 ±249.45 0.21

Obestatin 76.19 ±48.47 84.28 ±54.12 64.64 ±33.35 76.08 ±46.74 91.49 ±30.00 0.17

Results presented as mean ± standard deviation.
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steroid hormones, phospholipid hormones, polypeptide 
and protein structured corticotropin-releasing hormone, 
adrenocorticotropic hormone, and melanocyte-stimulat-
ing hormone [5]. 

Recently a few hormones coded by the same gene 
have been discovered (obestatin, des-acyl ghrelin and 
acylated ghrelin that is also known as a bioactive pep-
tide). The mRNA of ghrelin has been detected in almost 
all tissues. In the studied tissues, ghrelin mRNA levels 
were detected maximum in the stomach fundus, it exists 
in many tissues including the skin and has an effect on 
many systems in humans [6, 7]. Although ghrelin basi-
cally functions by increasing the release of the growth 
hormone, it also plays a role in food intake, carbohydrate 
metabolism, adipogenesis, reproduction and cell prolif-
eration [6, 7, 14]. Studies have shown that ghrelin has an 
anti-inflammatory property. Besides, it has been stressed 
that the hormones coded by the ghrelin gene are related 
with inflammation as well. Although there are studies 
that reported obestatin as especially having an opposite 
effect to ghrelin, the obestatin-ghrelin relation is yet un-
clear [7, 14]. 

Although the role of obestatin discovered by Zhang  
et al. [14] is not fully understood, it is known that 
obestatin levels are not affected by fasting or postpran-
dial state. Obestatin is an anorectic peptide and sup-
presses weight gain. Although it is the same gene prod-
uct as ghrelin, the studies on obestatin are limited. For 
this reason, very little is known about the physiologic role 
of obestatin in humans [15].

The studies conducted on ghrelin and ghrelin gene 
products: obestatin and des-acyl ghrelin have shown that 

these hormones have roles in many diseases as well as 
their treatment. Several studies have been conducted 
about the relationship of ghrelin with diabetes, cancer, 
polycystic ovary disease, hypertension, hepatic diseases, 
endocrine diseases and inflammatory diseases. The stud-
ies on these hormones and skin diseases are very few 
and the relation of these hormones and the skin is in-
triguing [5, 7, 14, 15].

Although the main cause of the disease is unknown, 
it is accepted that inflammation has an important role 
in acne pathogenesis. For this reason, many research-
ers showed interest in looking into the factors initiating 
inflammation and serum markers that are indicators of 
inflammation [3]. 

This study aimed to reveal whether obestatin and 
ghrelin hormones have roles in the etiopathogenesis of 
acne and to examine the levels of these hormones in 

Figure 1. Acylated ghrelin: a – mild, b – moderate, c – se-
vere, d – total

Figure 2. Des-acylated ghrelin: a – mild, b – moderate,  
c – severe, d – total
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Figure 3. Obestatin: a – mild, b – moderate, c – severe, 
d – total
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Table 3. Body mass index (BMI) and homeotasis model assessment of onsulin resistance (HOMA-IR) values of the acne 
and control groups

Parameter Mild Moderate Severe Control group (CG) P-value

HOMA-IR 1.78 ±1.41 1.35 ±1.15 1.16 ±1.05 1.90 ±1.59 0.2

BMI 20.97 ±2.31 21.37 ±1.91 21.98 ±2.13 21.75 ±2.56 0.3

Results presented as mean ± standard deviation.
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acne. As a result of the evaluation, acylated ghrelin, des-
acyl ghrelin and obestatin levels were seen to be lower in 
the AG than the CG, although there was no statistically 
significant difference among these groups.

There are several studies in order to demonstrate 
the role of ghrelin in proinflammatory diseases con-
ducted on humans and animals [16]. Increased serum 
or plasma ghrelin levels have been demonstrated in 
many inflammatory diseases including ulcerative colitis, 
Crohn’s disease, ankylosing spondylitis, sepsis, pancre-
atitis and colitis. It has been demonstrated that in these 
diseases there is a correlation between increased serum 
and plasma ghrelin levels with severity of disease and at 
the same time the correlation has been demonstrated 
between ghrelin levels and proinflammatory cytokines, 
particularly tumor necrosis factor α (TNF-α), interleukin 
(IL)-6, IL-1β expressions [17]. According to this, in acne as 
the inflammatory process increases, an increase in ghre-
lin levels was expected. However, in our study although 
there was no statistically significant difference found 
between the groups for ghrelin levels, there were higher 
values of these hormones in the CG. Based on this, these 
hormones are suggested to be insufficient in suppressing 
inflammation in acne.

Koca et al. [18] have evaluated the relationship be-
tween disease activity and serum ghrelin and obestatin 
levels in rheumatoid arthritis and Behçet’s disease pa-
tients in their study. As a result of their study, although no 
correlation between total ghrelin levels and any inflam-
matory parameter was observed, they have demonstrat-
ed a correlation between obestatin levels which is coded 
by the same gene as ghrelin and some inflammatory pa-
rameters. Eventually they proposed that serum ghrelin 
levels in rheumatoid arthritis may be decreased due to 
cytokines or inflammatory process and therefore did not 
have a correlation with inflammation indicators [18]. 

Peracchi et al. [19] have evaluated ghrelin levels in in-
flammatory bowel diseases. They have compared ghrelin 
levels of active inflammatory bowel disease patients and 
patients with inflammatory bowel disease in remission. 
They detected abnormally high ghrelin levels in active 
inflammatory bowel disease patients as compared to 
patients in remission. Again in another study conducted 
by Peracchi et al. [20], a correlation was demonstrated 
between high levels of ghrelin in patients with newly di-
agnosed active Celiac disease and severity of intestinal 
mucosal lesions with these high levels of ghrelin. They 
also  detected a decrease in the normal level of ghrelin 
in patients successfully treated with gluten-free diet [20]. 
Consequently, they emphasized the probable role of ghre-
lin in the inflammatory process of inflammatory bowel 
diseases. They also suggested that some inflammatory 
mediators and products released during the disease pro-
cess may cause the stimulation of ghrelin release. They 
stressed that normal, low as well as high levels of ghrelin 
could be detected in inflammatory diseases [19]. 

A positive correlation between the severity of acne 
and severity of inflammation has been known for a long 
time [3]. In our study, although there was no statistically 
significant difference found between serum ghrelin lev-
els of patients with severe and mild acne, these values 
were detected to be higher in severe AG. Since inflam-
mation in acne occurs locally without causing systemic 
findings, the inflammatory mediators are released locally 
at the disease site [3]. For this reason, ghrelin levels may 
be decreased due to either the type of the mediator re-
leased or localized inflammation. In this context, we be-
lieve that studies on the level of ghrelin at the tissue level 
where the development of inflammation is prominent, 
can provide more satisfactory results about the roles of 
hormones in acne development. 

The relationship of ghrelin with the inflammatory 
process has also been evaluated experimentally. In 
a study of Kerem et al. [21] performed on 90 rats, they 
compared experimentally created mild pancreatitis and 
severe pancreatitis in groups of rats and reported that 
ghrelin levels may have increased during the inflamma-
tory process. Although our study was a human study, it 
is also different from this study in terms of the time the 
hormone levels were studied. In this study, serum ghrelin 
levels were studied not at the beginning of the disease 
process but at different stages of the disease. Therefore 
we believe that it would be more significant to study pre-
treatment and post-treatment ghrelin levels in the future.

Another research team again evaluated the rela-
tionship of the severity of acute pancreatitis and serum 
ghrelin concentrations performed on patients with pan-
creatitis and detected high serum ghrelin levels during 
the application in the risky group. However, they reported 
no significant differences between the two groups after 
48 h and discharge [22]. In both studies, blood samples 
were obtained at the beginning of the study. In our study, 
the patients were included into the study not at the be-
ginning, but during the chronic period. Measured ghre-
lin and obestatin levels were found to be higher in the 
control group than the case group. In fact, an increase 
in ghrelin levels was expected during the inflammatory 
process. In many studies, such values were detected. 
However, as in our study, ghrelin levels were detected to 
be low as the blood samples were obtained during the 
chronic process of the disease. This suggests that, since 
ghrelins have anti-inflammatory properties, they should 
be decreased because they were used up in the biochem-
ical pathways to eliminate inflammation. Also, because 
ghrelins have antioxidant features, we suggested that its 
amounts may decrease in order to eliminate the disease 
burden. Our findings and other research findings sug-
gest that ghrelin levels differ in the disease periods and 
it would be beneficial to take into consideration in which 
disease period ghrelin levels were studied. 

As known, there are many factors involved in the de-
velopment of acne. One of them is microorganisms. The 
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major microorganisms are P. acnes, Malassezia furfur and 
Staphylococcus epidermidis [23]. Also it has been report-
ed in some studies that S. aureus also has a role in acne 
development [24, 25]. Previous studies demonstrated 
that ghrelin has antimicrobial effects, for example: with 
the exception of Gram-negative bacteria such as Esch-
erichia coli and Pseudomonas aeruginosa it was also 
reported to prevent the reproduction of Gram-positive 
bacteria such as Staphylococcus aureus (S. aureus) and 
Enterococcus faecalis [26]. Ghrelin which is researched in 
this study is considered to have an antimicrobial effect 
on S. aureus and the low levels of ghrelin detected may 
suggest that acne was developed due to the decreased 
ghrelin levels that could not suppress the reproduction of 
S. aureus. However, this hypothesis is can only be validat-
ed after confirmation in animal experiments on whether 
there was a decrease or increase in ghrelin hormone con-
centrations in skin scrapings of the animals, based on 
this we believe that the role of ghrelin in the treatment 
of acne will be better ascertained. 

It is known that P. acnes are more important in the 
etiopathogenesis of acne than S. aureus. We did not 
come across any study on whether or not the ghrelin 
hormone has an antimicrobial effect on P. acnes. When 
we considered previous studies, ghrelin has an antimicro-
bial effect on resistant microorganisms such as S. aureus, 
thus we suggested that it will probably be effective on  
P. acnes as well. Therefore, we suggested that researching 
the antimicrobial effects of ghrelin on P. acnes and the 
evaluation of the relationship of ghrelin concentrations 
and reproduction of this bacteria will provide contribu-
tion to the aetiology and treatment of acne. 

Bresciani et al. [27] have demonstrated that in vivo 
obestatin does not change the growth hormone (GH) and 
corticosterone secretion. In the study that Yamamoto 
et al. [28] performed on rats, they demonstrated that 
obestatin does not affect plasma GH, PRL, ACTH and TSH 
levels. According to these data, it is seen that obestatin 
has no relation with the hormone levels known to be re-
lated with the pathogenesis of acne [15, 27, 28].

In a study of Ceranowicz et al. [29], they created 
acute pancreatitis on rats by giving caerulein, evaluated 
whether obestatin has a protective effect on pancreatitis 
by administering an intraperitoneal obestatin injection. 
As a result, they detected that obestatin decreases the 
severity of acute pancreatitis due to caerulein. Koca et al. 
[18] examined the serum obestatin levels in rheumatoid 
arthritis and reported that obestatin is correlated with 
some inflammatory markers in serum. Eventually it was 
emphasized that obestatin is more valuable than ghrelin 
in the pathogenesis of rheumatoid arthritis. In our study, 
while the mean obestatin level of the case group was 
76.08 ±46.74, it was 91.49 ±30.00 in the CG. Based on 
these findings, lower obestatin values in the acne group 
suggest that it may be used up in inflammatory path-
ways and thus decrease.

Body mass index is the most important parameter 
used to evaluate obesity. Tsai et al. [30] have reported in 
their study that high BMI in school children is a promi-
nent risk factor for acne. They detected that in most cas-
es, the lesions were activated with fatty foods; nutrition 
with high glycaemic index increases acne development 
via sex hormones and insulin-like growth factor-1 (IGF-1) 
[31]. Since the cases with normal BMI were included in 
our study, there was no relationship detected between 
BMI and the severity of acne. 

Homeostasis model assessment of insulin resistance 
is a parameter used for determining insulin resistance. In 
a study that compared the acne group fed with protein- 
and carbohydrate-rich foods, there was no significant 
difference found between the two groups for severity of 
inflammation with HOMA-IR values [32]. In our study, the 
patient groups were created independently from dietary 
habits, similar to this study, there was no any relation-
ship found between HOMA-IR and severity of acne.

According to the current literature on acne and ghre-
lin studies, ghrelin produced in deep hair follicles and se-
baceous glands may fold pathogenesis of AV and cause 
AV in humans to decrease serum ghrelin [33]. In a study 
evaluating adipokines in patients with AV again, ghrelin 
may be the last to fail to participate in responsible mech-
anisms in non-obese patients with moderate AV [34]. In 
addition, isotretinoin used in acne treatment increased 
leptin and adiponectin levels and showed anti-inflamma-
tory activity but not the ghrelin level [35].

Conclusions

Apart from the increase in androgen sensitivity, se-
bum secretion, microorganisms and inflammation that 
play roles in the aetiology of AV, we think that decreased 
acylated ghrelin, des-acyl ghrelin and obestatin levels 
also play roles in the pathogenesis. Because of the ob-
served decrease in levels of these hormones that have 
antimicrobial features, we predicted that the inflam-
mation in acne cannot be suppressed and reproduction 
of the microorganisms that play important roles in the 
aetiology of the disease cannot be prevented; therefore 
replacement of these hormones to physiologic concentra-
tions may contribute to the treatment of acne. 
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