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Abstract 
Introduction: Acne vulgaris (AV) is a common disorder of pilosebaceous seen mainly in adolescents. Most 
cases of AV present with a pleomorphic lesion array, consisting of blackheads, papules, pustules, and nodules 
of varying severity. Acne is one of the three most common skin disease, especially in adolescents and young 
adults, with an estimated prevalence of 85% (aged 12-25 years). Acne vulgaris (AV) is still a health problem 
in the world and Indonesia. The causes of AV are multifactorial and can lead to various complications. Aim: 
This study looked for the difference in interleukin-12 (IL-12) on degrees of AV severity. Materials and 
Method: This study was an observational analytic study with a cross-sectional approach. The research was 
conducted at the Diniyah Putri Islamic Boarding School, Lampung Province, Indonesia, in August 2020. 
The independent variable in this study was the AV degree, while the dependent variable was the IL-8 level. 
The sampling method in this study was consecutive sampling, as many as 63 AV patients. The research 
material is serum from venous blood. Examination of interleukin-8 levels using the ELISA method. Data 
analysis was univariate to find the mean and standard deviation of IL-8 levels, as well as the frequency 
distribution to determine the degree of AV. While the bivariate analysis was to determine the difference in 
the mean of IL-8 levels in AV patients. Results: The mean age of the respondents was 15.49 ± 1.07 years, 
the mean IL-12 level was 48.22 ± 15.62 and most of the AV degrees were in a severe category as much as 
61.9%. Conclusion: Statistically there is no difference in the mean IL-12 levels in moderate and severe AV 
patients, but IL-12 levels are higher at severe AV degrees than moderate AV degrees. 
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Introduction 

Acne vulgaris (AV) is a common disorder of 
pilosebaceous seen mainly in adolescents. Most cases of 
AV present with a pleomorphic lesion array, consisting 
of blackheads, papules, pustules, and nodules of varying 
severity.1 Blackhead are the primary acne lesion. 
Patients usually will have lesions of various forms.2 AV 
is difficult to cure and requires a longer treatment time.3 
AV is still a problem in the world and Indonesia.4,5 Acne 
is one of the three most common skin disease, especially 
in adolescents and young adults, with an estimated 
prevalence of 85% (aged 12-25 years).6 AV attacks 
the population of adolescents and young adults in the 
world.7 AV in Lampung Province is more experienced 
by women (69.7%) than men (30.3%). Young people 
(16-25 years) experienced acne vulgaris 53.2% more. 

Cosmetics users were more likely to experience acne 
vulgaris (59.1%).8 AV is a multifactorial condition, 
which is caused by various factors9,10 AV lesions can 
be divided into non-inflammatory lesions in the form 
of blackheads, and inflammatory lesions in the form of 
papules, pustules, and nodules.11 This disease also has 
psychosocial effects.12 AV has unknown pathogenesis, 
but it is thought to be multifactorial and interrelated.13 
Inflammation is an important factor in the pathogenesis 
of AV, especially induced by immunological reactions 
to Propionibacterium acnes (P. acnes).14

P. acnes belongs to the Corynebacteria group of 
bacteria. P. acnes is an anaerobic diphtheroid that usually 
persists in normal skin. These bacteria participate in the 
pathogenesis of acne by producing lipases, which break 
free fatty acids from skin lipids. These fatty acids can 
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cause tissue inflammation and contribute to acne.15 

P. acnes is part of the normal skin flora, occasionally 
these bacteria appear in blood cultures and must be 
distinguished as an actual cause of disease. An important 
feature of P. acnes is the irregular rod shape seen on 
gram-positive stains. These bacteria can grow in the air 
and do not produce endospores. These bacteria can be 
in the form of branched filaments or a mixture of rods 
or filaments with a coccoid shape. P. acnes requires 
oxygen ranging from aerobic or facultative anaerobes to 
microfilic or anaerobes. Some are pathogenic for animals 
and plants. Medicines that are used topically contain 
mostly trace elements of sulfur and other astringents.16 

AV generally occurs at puberty. In women, AV 
can be the first sign of puberty and can occur one year 
before menarche. The peak prevalence often occurs in 
childhood to late adolescence and affects adults. The 
incidence of AV then decreases with age, but it can 
persist.17

Four main factors play a role in the pathogenesis 
of AV, namely follicular epidermal hyperproliferation, 
excessive sebum production, inflammation, presence 
and activity of P. acnes.18 The first factor is follicular 
epidermal hyperproliferation to produce blackheads. 
The upper epithelium of the hair follicle (infundibulum), 
becomes hyperkeratotic with increased cohesion of 
keratinocytes, causing blockage of the follicular estuary. 
The stimulation of keratinocyte hyperproliferation and 
increased adhesion is not known, but several factors are 
suspected, namely stimulation of androgen hormones, 
decreased linoleic acid, increased IL-1α activity, and the 
effect of P. acnes.

The pathogenesis of AV is the excessive 
production of sebum. Sebum components in the form of 
triglycerides and lipoperoxidase play an important role 
in the pathogenesis of acne. Triglycerides are broken 
down into free fatty acids (FFA) by P. acnes, which is 
the normal flora of sebaceous follicles. These fatty acids 
then encourage the colonization of P. acnes.19 

Lipoperoxidase produces proinflammatory 
cytokines and activates the peroxisome proliferator-
activated receptor (PPAR) pathway, which increases 
sebum. Micro-comedones will continue to grow with 

dense keratin, sebum, and bacteria which eventually 
causes the follicle wall to break. This process rapidly 
stimulates the inflammatory process. Within 24 hours 
of follicular wall rupture, lymphocytes immediately 
collect, CD4+ lymphocytes are found around the hair 
follicle, while CD8+ around the perivascular area. One 
to two days after blackhead rupture, neutrophils become 
the dominant cells around the micro comedo.

The cell wall of P. acnes contains carbohydrate 
antigens which stimulate the formation of antibodies. 
Anti-propionibacterium antibodies enhance the 
inflammatory response by activating the proinflammatory 
cascade. Propionibacterium acnes plays a role in the 
pathogenesis of acne by producing lipase, protease, 
and hyaluronidase enzymes which are important for 
converting triglycerides into free fatty acids which play a 
role in the inflammatory process and secrete chemotactic 
factors.20

AV treatment is based on its pathophysiology, 
namely improving follicular keratinization, reducing 
sebaceous gland activity, reducing the number of 
bacterial populations, especially P. acnes, and reducing 
inflammation. AV treatment is given based on the degree 
of severity, AV degrees of mild, moderate, and severe. 
This treatment can be in the form of topical therapy and 
systemic therapy.21 

The appearance of AV lesions is due to the presence 
of pro-inflammatory lipids and cytokines. P. acnes is 
thought to mediate the advanced inflammatory process. 
The role of cytokines in the pathogenesis of AV can 
be identified because there is an inflammatory process 
from the beginning to the end of the development of 
AV lesions. The inflammatory process occurs mainly 
because it is induced by an immunological response 
from the host to P. acnes.22

P. acnes also stimulates Toll-Like-Receptor-2 
(TLR-2) on monocytes and polymorphonuclear (PMN) 
cells around sebaceous follicles. The stimulation of 
TLR-2 by P. acnes will increase the concentration of 
proinflammatory cytokines, especially Interleukin-8 (IL-
8), Interleukin-12 (IL-12), and Tumor Necrosis Factor-
Alpha (TNF-α). Activation of Toll-Like Receptors 
(TLRs) that induces TLR-2 by P. acnes on monocytes 
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will cause the release of cytokines Interleukin-12 (IL-
12) and inflammatory cells involved in the pathogenesis 
of AV.23 This study aimed to find differences in the 
mean IL-12 levels in moderate and severe AV. 

Materials and Method

This research is an observational analytic study with 
a cross-sectional approach. The study was conducted at 
the Diniyah Putri Islamic Boarding School, Lampung 
Province, Indonesia, in August 2020. The study 
population was all patients suffering from moderate 
and severe AV. The sampling method in this study was 
consecutive sampling, all subjects who came and met 
the selection criteria were included in the study until the 
required number of subjects was met.

The independent variable in this study is the degree 
of AV. While the dependent variable is the level of 

IL-12. The research material is serum from venous 
blood. Blood sample centrifugation is carried out in the 
polyclinic, placed on a shelf, and put in a refrigerator. 
The blood containing 10 ml in the EDTA tube was 
taken to the Prodia Lampung Laboratory to be tested 
for IL-12 levels by the ELISA method using the Human 
IL-12 Immunoassay Quantikine ELISA kit®. The 
reading of the results and interpretation is carried out 
by the Laboratory of Prodia Lampung. All processes 
for establishing quality assurance in this study will 
refer to the procedures issued by the Center for Health 
Laboratories, Ministry of Health of the Republic of 
Indonesia. Data processing is carried out by the process 
of editing, coding, processing, and cleaning the data 
processed by computerized. Data analysis was mean ​​on 
age and IL-2 levels as well as the percentage of moderate 
and severe AV patients. 

Results and Discussion 
Table 1. Characteristics of Respondents

Variable Mean Standard Deviation

Age 15,49 1,07

IL-12 Level 48,22 15,62

The results showed that the mean age of the respondents was 15.49 years with a standard deviation of 1.07 and 
a mean IL-12 level of 48.22 with a standard deviation of 15.62. The results showed that all of the respondents were 
adolescents. All respondents in this study were young women. AV can affect all ages, but most affect adolescents 
and young adults and can persist into middle age.24 

Table 2. Degrees of AV Severity

AV Degree Frequency Percentage 

Moderate 24 38,1

Severe 39 61,9

Total 63 100,0

The results showed that there were 24 patients (38.1%) in the moderate category and 39 patients (61.9%) in 
the severe category. The pathogenesis of AV is multifactorial, but four main factors play an important role in the 
pathogenesis of AV, namely increased sebum production, follicular hyperkeratinization, P. acnes colonization, and 
inflammation.25 
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Table 3. The Difference in IL-12 on Degrees of AV Severity

Degrees of AV Severity Mean Standard Deviation p-value

Moderate 43,59 13,67 0,064

Severe 51,07 16,22

The mean IL-12 levels in moderate AV patients 
was 43.59 with a standard deviation of 13.67. While the 
mean IL-12 levels in severe AV patients was 51.07 with 
a standard deviation of 16.22. further analysis obtained 
p-value = 0.064, which means that there is no difference 
in the mean IL-12 levels between AV degrees. But 
substantially, the mean IL-12 levels in severe AV 
patients were higher than IL-12 levels in moderate AV 
patients.

AV is a follicular disease that occurs most often 
and affects the area containing the largest sebaceous 
gland follicles, including the face, back, and body. 
AV is a multifactorial condition. AV lesions can be 
divided into non-inflammatory lesions in the form of 
comedones, and inflammatory lesions in the form of 
papules, pustules, and nodules. The pathogenesis of AV 
is multifactorial, but four main factors play an important 
role in the pathogenesis of AV, namely increased sebum 
production, follicular hyperkeratinization, P. acnes 
colonization, and inflammation.26 

The combined acne severity classification was 
classified as mild acne, if <20 comedones, or <15 
inflammatory lesions, or the total number of lesions 
were <30; moderate acne, if 20-100 blackheads, or 15-
50 inflammatory lesions, or the total number of lesions 
is 30-125; severe acne, if >5 cysts, or total number of 
blackheads >100, or total inflammatory lesions >50, or 
total number of lesions >125.27 

Research on levels of IL-12, IL-17, and LL-37 in 
AV on 68 subjects, which were divided into 38 people 
with mild AV, 24 people with moderate AV, and 5 
people with severe AV. One patient had a very severe 
disease. There were 32 men and 36 women. Age between 
11 and 30 years. The patient’s body mass index varied 
between 15.76 and 25.71. There was no significant 

relationship between age, BMI, sex, and menstruation 
between mild, moderate, severe, and very severe groups. 
The analysis found no significant relationship between 
serum IL-12 and LL-37 and AV severity, but there was 
a significant relationship between serum IL-17 levels 
and AV severity.28 Research on acne and serum levels 
of pro-inflammatory cytokines, found that the group of 
mice exposed to acne had higher levels of IL-12 than the 
group of mice that were not exposed to acne.29

Research on serum IL-12 levels in patients with 
AV inflammation and its correlation with severity in 27 
AV patients, found that IL-12 levels in the acne group 
were higher than in the control group. The study found 
no significant relationship between IL-12 levels and AV 
severity.30

Inflammation in AV is caused by an increase in IL-
12, a type of cytokine normally secreted by DC, MAC, 
and B lymphoblastoid cells, in response to antigen 
stimulation. IL-12 is also known as a T cell stimulant 
factor because it plays a role in the differentiation of 
CD4 T cells into TH1 cells. Effector T cells that produce 
IL-12 are called CD30 T cells. IL-12 is also a stimulant 
for the cytokines IFN-γ and TNF-α. IFN-γ stimulation 
is carried out by reducing the effect of the cytokine IL-4 
which is the IFN-regulator. Furthermore, the production 
of IFN-γ will increase the level of IP-10 which is anti-
angiogenic (inhibits the growth of new blood vessels).31 

P. acnes is an anaerobic bacteria, gram-positive, has 
a peptidoglycan component that can trigger a cytokine 
response through TLR-2, which can cause tissue damage. 
P. acnes directly stimulate peripheral blood mononuclear 
cells (PMN) and monocytes to produce cytokines such 
as TNF-α, IL-1β, IL-12 via TLR-2. Activation of TLR-
2 due to P. acnes on monocytes, leading to the release 
of cytokines IL-12 and other Toll-Like Receptors 
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(TLRs) and inflammatory cells may be involved in 
the pathogenesis of acne. The production of cytokines 
IL-12 is one of the main proinflammatory cytokines 
produced by monocytes in response to gram-positive 
organisms. Overproduction of IL-12 is present in several 
inflammatory diseases involving tissue damage.32

Interleukin-12 acts as a stimulating factor on Th1 
cells. P. acnes induces TLR-2-induced IL-12 from 
peripheral blood monocytes and mononuclear. Because 
IL-12 is associated with AV inflammation. Research on 
serum IL-12 levels in patients with AV found that IL-12 
levels in AV patients were significantly higher than in 
the control group.33 Based on the results of the study, it 
was found that IL-12 levels in the AV patient group were 
higher than the control group. IL-12 levels in severe AV 
patients were higher than IL-12 levels in moderate AV 
patients. 

Conclusion 

Based on the results of the study, it was concluded 
that the mean age of the respondents was 15.49 years 
with a standard deviation of 1.07 and a mean IL-12 level 
of 48.22 with a standard deviation of 15.62. AV patients 
in the moderate category were 24 people (38.1%) and in 
the severe category were 39 people (61.9%). The mean 
IL-12 levels in moderate AV patients was 43.59 with 
a standard deviation of 13.67. While the mean IL-12 
levels in severe AV patients was 51.07 with a standard 
deviation of 16.22. Further analysis obtained p-value 
= 0.064, which means that there is no difference in the 
average value of IL-12 levels between AV degrees. 
Substantially, the mean IL-12 levels in severe AV 
patients were higher than IL-12 levels in moderate AV 
patients. 

Conflict of Interest: There is no conflict of interest 
in this study. 

Funding: Funding for this research is self-financing. 

Ethics: This research has received ethical approval 
from the Faculty of Medicine, Universitas Lampung, 
Indonesia with registration number 3866/UN26.18/
PP.05.02.00/2019. 

References 
1. 	 KANG S, AMAGAI M, BRUCKNER AL, ENK 

AH, MARGOLIS DJ, McMICHAEL AJ, et al. 
Fitzpatrick’s Dermatology (Ninth Edition). New 
York: McGraw-Hill Education; 2019. 

2. 	 James WD, Berger TG, Elston DM. Andrews’ 
Diseases of The Skin Clinical Dermatology 
(Eleventh Edition). China: Elsevier; 2011. 

3. 	 Babar O, Mobeen A. Prevalence and Psychological 
Impact of Acne Vulgaris in Female Undergraduate 
Medical Students of Rawalpindi and Islamabad, 
Pakistan. Cureus. 2019;11(9). 

4. 	 Heng AHS, Chew FT. Systematic review of 
the epidemiology of acne vulgaris. Sci Rep. 
2020;10(1):1–29. 

5. 	 Yenny SW. Resistensi Antibiotik Pada Pengobatan 
Akne Vulgaris. Media Derm Venereol Indones. 
2019;45(2):111–5. 

6. 	 Lynn D, Umari T, Dellavalle R, Dunnick C. The 
epidemiology of acne vulgaris in late adolescence. 
Adolesc Health Med Ther. 2016;13. 

7. 	 Ghodsi SZ, Orawa H, Zouboulis CC. Prevalence, 
severity, and severity risk factors of acne in 
high school pupils: A community-based study. J 
Invest Dermatol [Internet]. 2009;129(9):2136–
41. Available from: http://dx.doi.org/10.1038/
jid.2009.47

8. 	 Sibero HT, Sirajudin A, Anggraini DI, Dokter P, 
Kedokteran F, Lampung U, et al. Prevalensi dan 
Gambaran Epidemiologi Akne Vulgaris di Provinsi 
Lampung The Prevalence and Epidemiology 
of Acne Vulgaris in Lampung. JK Unila. 
2019;3(2):308–12. 

9. 	 Gupta M, Aggarwal M, Bhari N. Acneiform 
eruptions: An unusual dermatological side effect of 
ribavirin. Dermatol Ther. 2018;31(5):1–2. 

10. 	 Wu TQ, Mei SQ, Zhang JX, Gong LF, Wu FJ, Wu 
WH, et al. Prevalence and risk factors of facial acne 
vulgaris among Chinese adolescents. Int J Adolesc 
Med Health. 2007;19(4):407–12. 

11. 	 TANGHETTI EA. The Role of Inflammation in the 
Pathology of Acne. Clin Aesthetic. 2013;6(9):27–
35. 

12. 	 Hazarika N, Archana M. The psychosocial impact of 
acne vulgaris. Indian J Dermatol. 2016;61(5):515–
20. 



3206    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

13. 	 Ch.Muhammad. T. Pathogenesis of acne vulgaris: 
Simplified. J Pakistan Assoc Dermatologists. 
2010;20(2):93–7. 

14. 	 McLaughlin J, Watterson S, Layton AM, Bjourson 
AJ, Barnard E, McDowell A. Propionibacterium 
acnes and acne vulgaris: New insights from 
the integration of population genetic, multi-
omic, biochemical and host-microbe studies. 
Microorganisms. 2019;7(5). 

15. 	 Omer H, McDowell A, Alexeyev OA. 
Understanding the role of Propionibacterium acnes 
in acne vulgaris: The critical importance of skin 
sampling methodologies. Clin Dermatol [Internet]. 
2017;35(2):118–29. Available from: http://dx.doi.
org/10.1016/j.clindermatol.2016.10.003

16. 	 Sitohang IBS, Fathan H, Effendi E, Wahid M. 
The susceptibility of pathogens associated with 
acne vulgaris to antibiotics. Med J Indones. 
2019;28(1):21–7. 

17. 	 Okoro E, Ogunbiyi A, George A. Prevalence and 
pattern of acne vulgaris among adolescents in 
Ibadan, south-west Nigeria. J Egypt Women’s 
Dermatologic Soc. 2016;13(1):7–12. 

18. 	 Cong TX, Hao D, Wen X, Li XH, He G, Jiang 
X. From pathogenesis of acne vulgaris to anti-
acne agents. Arch Dermatol Res [Internet]. 
2019;311(5):337–49. Available from: http://dx.doi.
org/10.1007/s00403-019-01908-x

19. 	 Miller RA. ENDLY, D. C. Oily skin a review of 
treatment options. 2017;10(8):49–55. 

20. 	 Rocha MA, Costa CS, Bagatin E. Acne vulgaris: 
An inflammatory disease even before the onset of 
clinical lesions. Inflamm Allergy - Drug Targets. 
2014;13(3):162–7. 

21. 	 Zaenglein AL, Pathy AL, Schlosser BJ, Alikhan 
A, Baldwin HE, Berson DS, et al. Guidelines of 
care for the management of acne vulgaris. J Am 
Acad Dermatol [Internet]. 2016;74(5):945-973.
e33. Available from: http://dx.doi.org/10.1016/j.
jaad.2015.12.037

22. 	 Seif MSMA, Maryam R. Correlation Between 
Lipid Profile and Acne Vulgaris. Clin Cosmet 

Investig Dermatol. 2020;13:67–71. 
23. 	 Zhang B, Choi YM, Lee J, An IS, Li L, He C, 

et al. Toll-like receptor 2 plays a critical role in 
pathogenesis of acne vulgaris. 2019;2–7. 

24. 	 AlKhabbaz M, Al-Taiar A, Saeed M, Al-Sabah 
R, Albatineh AN. Predictors of Acne Vulgaris 
among Adolescents in Kuwait. Med Princ Pract. 
2020;29(4):310–7. 

25. 	 Aydemir EH. Acne vulgaris. Turk Pediatr Ars. 
2014;49(1):13–6. 

26. 	 Titus S, Hodge J, Belvoir F, Hospital C, Medicine 
F, Belvoir F. Diagnosis and Treatment of Acne. 
2012; 

27. 	 Oon HH, Wong SN, Wee DCAW, Cheong WK, 
Goh CL, Tan HH. Acne management guidelines 
by the Dermatological society of Singapore. J Clin 
Aesthet Dermatol. 2019;12(7):34–50. 

28. 	 Murlistyarini S, Kumala Y, Megasasi Y, Rahadini 
E. Levels of IL-12, IL-17, and LL-37 in acne 
vulgaris. Turkish J Immunol. 2018;6(2):52–6. 

29. 	 Askari. Association Between Acne and Serum Pro-
inflammatory Cytokines in Mustard Gas-Exposed 
patients. 2017;20(2):86–91. 

30. 	 Ibrahim A, Mohammed S, Farouk G, Mohammed 
AE, Younes S, Elakhras AI. Assessment of IL-12 
Serum Level in Patients with Inflammatory Acne 
Vulgaris and its Correlation with its Severity. J 
Turkish Acad Dermatology. 2014;8(2):1–6. 

31. 	 Kim J, Ochoa M-T, Krutzik SR, Takeuchi O, 
Uematsu S, Legaspi AJ, et al. Activation of Toll-Like 
Receptor 2 in Acne Triggers Inflammatory Cytokine 
Responses. J Immunol. 2002;169(3):1535–41. 

32. 	 Fox L, Csongradi C, Aucamp M, Du Plessis 
J, Gerber M. Treatment modalities for acne. 
Molecules. 2016;21(8):1–20. 

33. 	 Ekasari DP, Sugiman T antari, Widiatmoko 
A. KADAR TUMOR NECROSIS FACTOR-
PLASMA PADA BERBAGAI DERAJAT 
KEPARAHAN AKNE VULGARIS DI RSUD DR. 
SAIFUL ANWAR MALANG. 2018;5(2):84–93. 


	Hendra Tarigan Sibero_IL_12.pdf (p.1)
	Article Interleukin-12 Fix.pdf (p.2-7)

