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ABSTRACT

Background:

Acne vulgaris (AV) is a typical inflammation-related condition of the pilosebaceous apparatus that has extremely
detrimental impact on one's quality of life & mental health. Interleukin (IL)-36 cytokines (a, 3, y) promote the activation
of T-helper 1 and T-helper-17 cells, which then secrete tumor necrosis factor-, interferon-y, IL-17, IL-22 in addition to
other inflammatory mediators. These cytokines stimulate epithelial cells for producing numerous growth factors and
inflammatory mediators, thereby exacerbating the inflammation. IL-36 cytokines have been associated with various
conditions that are inflammation-related. Aim: Its objective was to evaluate IL-36y serum levels among AV participants
and healthy controls, and to look into any possible connection among IL-36 & the severity of AV.

Patients and methods: 45 participants were enrolled in this study after they presented with AV, along with 45 controls
who did not have AV. Enzyme-linked immunosorbent assay (ELISA) was utilized to evaluate serum levels of IL-36y in
AV patients and controls. Results: The study revealed that cases with AV had significantly higher IL-36y serum levels
than controls (p < 0.001). IL-36y serum levels correlated positively with AV severity (P=0.002). Cases with severe acne
had higher levels than those with mild & moderate acne (p=0.005). Moreover, IL-36y serum levels were significantly
higher among cases with positive family history of AV (p=0.019).

Conclusion: Individuals with AV had significantly greater serum IL-36y levels in contrast to controls and they were
related to AV severity and post acne scarring. IL-36y may therefore show a significant function in AV inflammatory
reactions and the induction of post acne scarring.

Keyword: Acne vulgaris, Interleukin-36y, Propionibacterium acnes, Pilosebaceous unit, Global acne grading system.

INTRODUCTION

AV is a widespread inflammatory skin condition specific to P. acnes were isolated from inflammatory
of the pilosebaceous apparatus impacting 47% to 90% lesions of 100% of AV patients ©. High expression of
of adolescents and has a substantial -ve influence on Interleukin -17A was observed in acne lesions.
quality of life and mental health. Propionibacterium Peripheral blood circulatory P. acnes specific TH1 and
acnes (P. acnes) colonization, enlarged sebum TH17 have been detected in AV patients ©),
production & pilosebaceous duct hypercornification are IL-36y is one of Interleukin-36 agonists cytokines.
the primary etiological reasons causing acne ©. IL-36 agonists cytokines are mostly demonstrated in

Colonization of P. acnes results in activation of keratinocytes &  monocytes/macrophages. IL-36
inflammatory mediators. Pathogen-associated agonists act as proinflammatory cytokines that enhance
molecular patterns (PAMPS) released by P. acnes the innate immune responses. They stimulate
induce activation of Toll-like receptors (TLR) present keratinocyte production of antimicrobial peptides, IL-
on sebocytes, keratinocytes, and immune cells 1B, TNF-a also chemokines, as well as plasmacytoid
especially TLR2, TLR1 and TLR6. TLR activation dendritic cell production of INF-y, and myeloid cell
triggers the release of proinflammatory cytokines production of IL-1B, IL-6 & I1L-23 (7,
mainly interleukin (IL)-1, IL-8, IL-12, interferon-y These mediators make TH1 and TH17 polarization
(INF-y) & tumor necrosis factor-o (TNF-a). These causing the revealing of IL-17, IL-6, IL-1B & TNF-o. ®.
cytokines cause chemoattraction of various immune These cytokines in turn synergize the production
cells such as neutrophils, natural killer cells, of 1L-36 agonists (. The expression of IL-36 cytokines
macrophages & dendritic cells @. Moreover, human agonists in AV patients has only been evaluated in few
sebocytes release antimicrobial peptides as a result of P. earlier studies ©. Among these cytokines, acne lesions
acne. Cathelicidin and human B-definsin-2 were found have been identified to express IL-36 at the highest
in cultured human sebocytes & their expression levels levels . Therefore, in order to highlight its potential
were induced when acne-causing P. acnes was present role in the inflammatory reactions encountered in AV,
causing the development of perifollicular abscesses, the purpose of this trial was to contrast Interleukin-
follicular  rupture and the infra-infundibular 36y levels in the blood of individuals with AV to those
inflammatory process ©). Furthermore, P. acnes has of healthy controls, and to look into a connection among
been reported to promote T-helper (TH) 1 and TH17 IL-36 levels as well as the severity of AV.

immune responses @. INF-y secreting TH1 cells
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PATIENTS AND METHODS

45 individuals with AV who visited the
Dermatology Outpatient Clinic at Suez Canal
University Hospitals and were diagnosed by a trained
dermatologist were enrolled in this case-control
research. The study also comprised age and gender-
matched control individuals without AV, cancer, active
infections and inflammatory or auto-immune illnesses.

Inclusion criteria: Patients suffering from AV, aged 14
years or more and of both genders were involved.

Exclusion criteria: Pregnant patients, patients with
active infections, inflammatory or autoimmune skin or
systemic diseases, patients on systemic treatment for
AV for three months before the investigation or on
systemic steroids or immunosuppressive treatment or
diagnosed with cancer were excluded.

The sample size was determined via the
prevalence/proportion of interleukin-36y in the study
group =80% & in the control group = 20% “9, So, by
calculation, the sample size was equal to 40 AV patients
and 40 controls. For possibility of drop out (10%), the
sample size was estimated to be 45 AV patients and 45
controls. The Dermatology Outpatient Clinic included
eligible patients who presented with AV for 2-month
period, and patients were chosen at random from the list
by simple random selection. Enrolled patients with acne
vulgaris were subjected to full history taking that
comprised name, age & sex and present history which
included disease onset, course, duration, aggravating
factors, and family history of AV.

Moreover, full Clinical examination was done,
which included general examination, dermatologic
examination such as types of acne lesions, distribution,
presence of pigmentation, and scarring. Evaluation of
AV severity was carried out using the Global acne
grading system as presented in table (1) V)

Table (1): The global acne grading system (2)

Location Factor x Grade Global
Grade score
(0-4) = Local
score
Forehead 2 x Grade 0 (0) None
(0-4) (no
lesions)

Right 2 x Grade 1(=one (1-18)
cheek (0-4) comedone) Mild
Left cheek 2 x Grade 2 (>one (19-30)

(0-4) papule) | Moderate
Nose 1 x Grade 3 (>o0ne (31-38)
(0-4) pustule) Severe
Chin 1 x Grade 4 (>one (>39)
(0-4) nodule) Very
severe
Chest and 3 x Grade
upper back (0-4)
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Assessment of interleukin-36y serum level: Serum
levels of Interleukin-36y were detected using ELISA kit
(Human Interleukin-36 Gamma ELISA kit, China, Cat
850, E4404Hu). Laboratory tests were carried out at
Clinical Pathology Department, Suez Canal University
Hospital.

About 5 milliliters of venous blood sample were
withdrawn from patients also controls then centrifuged
to separate the serum. Test principle was competitive
binding enzyme immunoassay approach.

The microtiter plate (solid phase) was pre-coated
with an antibody specific to IL-36y and then the samples
and standards were added. The standard or sample was
in constant competition with a known concentration of
biotin-labeled IL-36y for binding sites on a monoclonal
antibody specific for interleukin-36 that had been
coated on the wells. After the microplate wells were
washed, avidin conjugated to horseradish peroxidase
was included in every one & after an incubation period,
a solution of tetramethylbenzidine was added as a
substrate to each well. After applying sulphuric acid-
based stop solution, we observed the resulting color
shift in a spectrophotometer set to a wavelength of 450
nm £ 2 nm. Specimen concentration was identified
through comparison of optical density readings to those
from a reference curve. The kit's included standards
were used to create the standard curve.

Ethical Approval: The study was approved by the
Ethics Board of Suez Canal University (No. 4340 at
22/10/2020). The patients were given all the
information they need about the trial. An informed
written consent was taken from each participant in
the study. This work has been carried out in
accordance with The Code of Ethics of the World
Medical Association (Declaration of Helsinki) for
studies involving humans.

Statistical Analysis

The collected data were performed by statistical
program for social science version 22.0 (SPSS Inc.
USA). Explanation of qualitative parameters was given
as numbers and percentages, while description of
guantitative variables was given as mean, SD & range.
To compare significance between two means, the Man
Whitney U test was utilized as non-parametric test and
student t test was used as a parametric test. The chi-
square test was utilized to examine the difference
among many proportions at the level of 95%. Pearson
correlation was applied to evaluate the relation amongst
guantitative data. Spearman rank correlation was
applied for qualitative data. P-value < 0.05 was
regarded significant.

RESULTS
Table (2) showed that AV cases and controls had
comparable age & sex.
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Table (2): Demographic data of participants with AV (n=45) in addition healthy controls (n=45).

Patients with acne
(n=45)

Controls
(n =45)

No. %

No. %

Test of Sig.

Sex
Male
Female

22 48.9
23 51.1

21 46.7
24 53.3

¥*=0.05

Age

Min. — Max.
Mean + SD.
Median (IQR)

15.0 - 25.0
20.58 +2.8
21.0 (18.5 — 23.0)

15.0 - 26.0
20.84 +3.1
21.0 (18.0 — 23.5)

Table (3) showed that 31 (68.9%) patients had AV in a single site, 27 (60%) patients in the face, and 4 (8.9%) patients
in the back. 14 (31.1%) patients had AV in multiple sites. Regarding severity, 25 (55.6%) patients presented with mild
acne, 15 (33.3%) patients presented with moderate acne and 5 (11.1%) patients presented with severe acne. Twenty
patients (55.6%) had positive family history of AV. 24 (53.3%) patients presented with post-acne scars.

Table (3): Clinical characteristics of patients with AV (n=45)

Single site
Face

Back
Multiple site

Severity

Mild

Moderate
Severe

Family history
Negative
Positive
Scaring
Absent

Present
Duration (months)
Min. — Max.
Mean £ SD.
Median (IQR)

3.0-72.0
22.18 + 22.58
18.0(9.0 — 36.0)

In table (4), cases with AV had significantly increased serum levels of IL-36y (mean: 8.54 + 1.60) than controls (mean:
2.01 £ 0.62) (p<0.001).

Table (4): Serum levels of Interleukin -36y in cases with AV (n=45) relative to healthy controls (n=45).

Patients with acne
(n=45)
6.0 -13.0
8.54 +1.60
8.6 (7.4 —-9.5)

IL-36y levels (ng/ml) %?TZ%I)S
Min. — Max.
Mean * SD.

Median (IQR)

1.0-30
2.01+0.62
2.0(15— 2.6)

Serum levels of Interleukin -36y had a significant direct association with the duration of AV (Table 5 and figure 1).
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Table (5): Correlation between IL-36y serum levels and different clinical characteristics of patients with AV
IL-367 levels ng/ml

r P

Age 0.123! 0.420

Severity 0.846 2* <0.001
i 0.68 1* <0.001

IL: Interleukin. 1: Pearson coefficient, 2: Spearman rank correlation.

80

r=0.681"
70 { | p <0.001*
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Figure (1): Correlation amongst Interleukin -36y serum levels in addition duration (months) in cases with AV

Also, there was a significant relationship among serum levels of IL-36y and AV severity as individuals with severe acne
vulgaris had higher levels than those with moderate & mild AV (p=0.005). IL-36y serum levels had a significant direct
correlation with AV severity (Figure 2).

14

12

10

IL-36y serum level (ng/ml)

0 1 2 3 4

Acne severity in patients with acne
Figure (2): Scatter plot showing relation among IL-36y serum levels (ng/ml) & acne severity in patients with acne
(n=45).

IL-36y serum levels were significantly greater in people who have positive family history of acne (p < 0.001).

Moreover, patients with scarring had significantly larger serum levels of IL-36y than patients without scarring (p <
0.001). Otherwise, IL-36y serum levels didn’t vary significantly with patients’ age, gender or site of AV (Table 6).
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Table (6): Relation among serum IL-36 levels as well as the clinical features of cases with acne (n=45).

IL-367y levels (ng/ml .
N Min. — Max. Myean + Sglg : Median Test of Sig. P
Sex
Male 22 6.0-10.0 8.21+1.29 8.55
Female 23 | 60-130 | 885+183 8.6 t=1.35 | 0.184
Single site
Forehead 4 6.0-12.0 8.27 £+ 1.66 8.5
Face 23 6.0-10.0 7.85+1.37 7.65 F=0.334 0.719
Back 4 8.0-9.0 8.75+0.80 9.05
Multiple site
No 31 6.0-12.0 9.80 +1.08 8.50
Yes 14 7.0-13.0 10.40+1.91 9.0 t=1.432 0.224
Severity
Mild 25 6.0-9.0 7.47+0.91 7.6
Moderate 15 8.5-10 9.33+0.48 9.50 F=58.35" | <0.001*
Severe 5 9.0-13.0 11.54 +1.29 12.0
Family history
Negative 20 6.0-8.0 7.15+0.73 7.20 _ .
|[Positive 25 | 90-130 | 965+1.19 9.30 t=8.231" | <0.001"
Scarring
Absent 21 6.10 -9.70 7.41+1.03 7.50
Present 24 | 730-130 | 953+1.34 9.30 t=o.881 | <0.001%
DISCUSSION addition to their serum levels in persons were
The pathophysiology of AV is greatly significantly higher in contrast to controls. Notably, IL-

influenced by the immune system. The inflammation in
AV is linked with P. AV, which release PAMPs that
stimulate both keratinocytes and sebocytes via TLRs to
produce proinflammatory cytokines, including 1L-1 @9,
Moreover, multiple investigations have shown the
importance of T-helper-1 & TH17 in AV inflammatory
responses & ©. The pathophysiology of AV also
includes follicular canal hyperkeratinization, which
causes follicular occlusion @,

In this study, serum levels of IL-36y were
significantly more in AV participants in comparison
with controls. In addition, a significant association
exists amongst these levels & AV severity. These
results may confirm the possible role of IL-36y in AV
pathophysiology. IL-36y induces the stimulation &
retention of innate immune system cells, along with
their production of proinflammatory cytokines .
Furthermore, acanthosis and hyperkeratosis have been
observed in the skin of transgenic mice that overexpress
IL-36y in their epidermal basal cell layer indicating that
IL-36y may contribute to follicular canal
hypercornification, the initial step of AV @Y, It has also
been demonstrated that IL-36y signaling promotes T-
cell propagation. Additionally, it benefits polarizing
naive T-helper cells toward TH 1 and TH17 cells by
inducing their stimulatory cytokines .

In agreement with our results, the gene
expression of IL-36a, I-36p & IL-36y in AV lesions, in
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36y had the highest level of expression ©). Mohamed et
al. @ exposed that the gene expression of IL-36y was
significantly higher in AV lesions related to healthy
skin of normal controls, and it was significantly related
to AV severity. Shahin et al. ®® reported a significant
more in 1L-36 serum levels in individuals with AV
versus controls. However, in contrast to our findings, no
correlation was found between these levels and disease
severity, duration, or family history of AV. Moreover,
El-Esawy et al. ®® noticed that the gene expression of
IL36 was significantly higher in AV persons than in
controls, and it was significantly related to AV severity.
Nonetheless, neither studies demonstrated which IL-36
agonist cytokine was evaluated.

To our knowledge, this is the 1 trial to reveal
that IL-36y serum levels were significantly higher in
patients with post acne scars than in patients without
scarring. This finding may shed light on the function of
IL-36y in inducing post acne scars. Interestingly, all IL-
36 agonists were found to stimulate lung fibroblasts @7,
Individuals pulmonary fibroblasts activated by
granulocyte colony stimulating factor, IL-36y expressed
inflammatory mediators including IL-6, granulocyte
macrophage colony stimulating factor & the neutrophil
chemokines IL-8 and CCL20 @®. Neutrophils are
known to induce fibrosis via their proteolytic enzymes,
especially elastase 9. All IL-36 agonist cytokines have
been linked to neutrophil accumulation and collagen
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deposition @ 2V, Furthermore, neutrophil-derived
elastase is essential for activation of 1L-36 cytokine
resulting in a feedback circuit of neutrophil
chemoattraction, elastase release, and fibrosis . In
fact, Ebrahim et al. ?® observed that AV people with
post ache scars had significantly more serum IL-17
levels than AV patients without scarring. This high IL-
17 level in patients with post-acne scars may be
explained by our finding that those cases have higher
IL-36y levels, which increases TH17 polarization and
IL-17 release ©.

Notably, the expression of 1L-36 cytokines has
been extensively studied in immune-mediated diseases
and inflammatory dermatological disorders. The gene
expression of the entire 1L-36 family cytokines was
higher in psoriasis vulgaris, especially IL-360 and IL-
36y @. Chen et al. ® have demonstrated that
individuals with psoriasis had significant greater serum
levels of IL-36y than controls & these levels were linked
with PASI score. Furthermore, the expression of IL-
360, IL-36p in addition IL-36y was increased in allergic
contact dermatitis skin lesions with positive patch tests
@5, Also, in patients with intrinsic atopic dermatitis, IL-
36 was discovered to be very active in acute lesions &
even more expressed in chronic eczematous lesions %
27)

Due to measurement issues and a limited sample
size, other IL-36 agonists cytokines are among the study
limitations. Additional research evaluating the tissue
expression of IL-36y besides other IL-36 agonists
cytokines in inflammatory acne lesions, as well as in
post acne scars are required to establish the work of
these cytokines in AV inflammatory reactions and the
development of post acne scars. Furthermore, future
studies assessing the expression and serum levels of
these cytokines before and after different AV systemic
treatments are recommended.

CONCLUSION

Serum IL-36y levels in AV persons were
significantly enlarged than in controls. As well, IL-36y
serum levels were related to AV severity and post acne
scarring. 1L-36y may therefore show a significant
importance in AV inflammatory reactions and the
induction of post acne scarring. These findings may also
shed light on the therapeutic potential of targeting this
cytokine in the care of inflammatory acne and the
stoppage of acne scarring.
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