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Abstract Acne vulgaris is a skin disorder with a complex

pathogenesis. Better treatment strategies require compre-

hensive knowledge of molecular factors contributing to the

acne pathophysiology. Recent studies are focused on

investigating the influence of inflammatory cytokines on

the disease. This case–control study investigated the

association of IL-6-572 G/C and IL-1A-889 C/T gene

polymorphisms with acne in a Pakistani population. Paki-

stani subjects (380 healthy controls and 430 acne patients)

were enrolled in this study. Polymorphism in the promoter

region of IL-6-572 and IL-1A-889 was determined by

polymerase chain reaction and restriction fragment length

polymorphism. The IL-6-572 and IL-1A-889 variant

genotypes were significantly associated with the acne

pathogenesis. The IL-6-572C and the IL-1A-889T alleles

were significantly high in the patient vs. control group

(p\ 0.0001 for both loci). The IL-6-572 G/C and IL-1A-

889 C/T variant allele haplotypes showed significantly high

prevalence in patients with acne; G-T (P = 0.0014), C-C

(P\ 0.0001), and C-T (P\ 0.0001). This is the first report

on the association between the IL-6-572 G/C polymor-

phism and acne among any population. The IL-1A-889 C/T

polymorphism is also significantly linked with acne in the

study population; the -889 C/T association with acne has

been reported in one ethnic group previously. Our findings

suggest that the IL-6-572C and IL-1A-889T alleles may

contribute to the pathogenesis of acne in a Pakistani pop-

ulation. Further studies are required to verify these findings

in other populations.
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Introduction

Acne vulgaris is a multifactorial skin disease that affects a

large number of people around the world. This disease is

characterized by the pilosebaceous follicle that results in

both inflammatory and non-inflammatory lesions. Envi-

ronmental and genetic factors can disturb the natural

cycling of the sebaceous follicles that could lead to the

formation of comedones and inflammatory lesions. Genetic

factors and proinflammatory cytokines play an important

role in the initiation of acne lesions [17, 29]. The univer-

sality of acne has resulted in significant efforts to treat this

disease; however, the precise mechanisms that govern the

development and progression of acne are not fully under-

stood yet. Of particular interest in understanding the

pathogenesis of acne is the onset of an inflammatory pro-

cess [28, 30]. Recent studies are more focused on investi-

gating the role of inflammatory cytokines in the initiation

and development of acne.

Various genes single nucleotide polymorphisms (SNPs)

have been implicated in clinical conditions; however,

controversy does exist regarding the association of certain

SNPs with a disease among ethnic groups. A number of

studies have demonstrated that tumor necrosis factor-apha

(TNF-alpha) gene polymorphism is linked with different

diseases including acne vulgaris [3, 25]. IL-6, a pleiotropic

cytokine, has also been widely studied in inflammatory

conditions. This cytokine plays a pivotal role in host

defense mechanisms, regulates immune responses, hema-

topoiesis, and inflammation [15]. SNPs in IL-6 gene have

been identified and associated with certain diseases [10,
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11, 22]. However, there are relatively fewer studies on IL-6

gene polymorphism in acne patients.

IL-1A is another cytokine that has been widely studied

in inflammatory conditions. This cytokine is considered to

affect the inflammatory process and pathogenesis of acne

vulgaris [1, 13]. Studies have indicated that IL-1A poly-

morphism might be associated with acne; a positive asso-

ciation of the IL-1A-4845 (G/T) polymorphism and acne

has been reported [26]. In case of IL-1A-889 (C/T) poly-

morphism only one study has been reported thus far, that

supported the association of the variant genotype at -899

with acne from a Polish population [23].

In the current study, we have investigated the IL-6-572

G/C (rs1800796) and IL-1A-889 C/T (rs 1800587) gene

polymorphisms in patients with acne from a Pakistani

population. This is the first report demonstrating an asso-

ciation between the IL-6-572 G/C, and IL-1A-889 C/T

polymorphisms and acne in the study population.

Materials and methods

This study was reviewed and approved by the Institutional

Review Board (IRB), Quaid-i-Azam University, Islama-

bad, Pakistan. We recruited 430 unrelated Pakistani

patients with acne vulgaris, and 380 unrelated healthy

control subjects with no past or family history of acne or

any other disorder. Over 90 % of the candidates asked

agreed to participate fully in this study. The control group

comes from same geographical area, and includes blood

donors and university students. The blood samples were

collected from out-patient department of dermatology from

different hospitals in the region. Concerned dermatologists

of the enrolled patients characterized acne as non-inflam-

matory comedones and inflammatory lesions, including

papules, pustules, nodules, and cysts, according to the

criterion described by Lehmann et al. [18]. Informed

written consent was obtained from each participant of the

study in accordance with the Helsinki Declaration of 1975

as revised in 1997 and a questionnaire was filled through

personal interviews of the participants. Peripheral venous

blood samples were drawn from acne patients in 5 mL

sterile syringes using aseptic vein puncture technique and

transferred immediately to EDTA coated vacutainers to

prevent coagulation. Genomic DNA was extracted using

standard phenol–chloroform method as described else-

where [21]. The IL-6 gene -572 G/C polymorphism was

genotyped by polymerase chain reaction using the primer

pairs FP: AGCCAACCTCCTCTAAGTGG, RP: ACT-

GAGTTTCCTCTGACTCC, and conditions of PCR cycles

were set as follows: an initial denaturation temperature of

94 �C for 4 min, followed by 35 cycles of 95 �C for 40 s,

55 �C for 40 s, and 72 �C for 1 min followed by final

extension for 10 min. For IL-1A, -889 C/T was genotyped

using primer pairs reported in [33] and annealing temper-

ature used was 60 �C.
Amplified fragment of 300 bp was digested with NCOI

(50…C;CATGG…30) to detect C/T transition at the -889

position. For IL-6-572 the amplicon was digested with

MbiI (BsrBI) restriction enzyme (50…CCG;CTC…30) to

determine the G/C transition at -572 position of the IL-6

promoter. The restriction digestion was done according to

the procedure mentioned in our previous report [12]. The

clinical characteristics (i.e., age and gender parameters) of

the patient and control group were compared using Stu-

dent’s t test. The Chi square (v2) test was used to compare

genotype and allele frequencies between the control and

patient group. Statistical significance was established at

P\ 0.05. Odds ratios (OR) for the strength of association

and risk of acne and their 95 % confidence intervals (CI)

were calculated and the statistical tests were carried out

using SPSS 16.0 software.

Results

We compared genotype and allele frequencies in two

polymorphisms associated with IL-6 and IL-1A genes in

430 acne patients and 380 controls. The mean age of the

control group was 23.88 ± 6.69 vs. acne cases

23.27 ± 7.79; male/female ratio was 200/180 in the con-

trol group and 200/230 in acne patients, respectively. There

was no significant difference between the age and gender

parameters in the two study groups.

Genotyping of the IL-6-572 G/C polymorphism

in the study population

The genotype and alleles frequency of the IL-6-572 G/C

polymorphism from acne cases and control subjects is

shown in Table 1. The variant genotypes (GC ? CC) at -

572 of IL-6 gene were prevalent in 64.0 % acne patients vs.

42.0 % in the control group. The IL-6-572 G/C polymor-

phism was significantly high in patients vs. controls (OR

3.05, 95 % CI 2.30–4.04, P\ 0.0001, Table 1). A signif-

icant difference was observed between the G and C alleles’

frequency at -572 in the patient vs. control group (OR 2.01,

95 % CI 1.61–2.45, P\ 0.0001; Table 1).

Genotyping of the IL-1A-889 C/T polymorphism

in the study population

The genotypes and alleles distribution of the IL-1A-889

C/T polymorphism from patients with acne and healthy

control subjects are shown in Table 2. There was an

increased prevalence of the variant genotypes (CT ? TT)
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of IL-1A-889 in the patient group (59.0 %) compared with

controls at 35.0 %. The IL-1A-889 C/T polymorphism was

significantly high in patients vs. controls (P\ 0.0001,

Table 2). There was a significant difference between the C

and T alleles’ frequency at -889 in the patient vs. control

group (OR 2.01, 95 % CI 1.60–2.52, P\ 0.0001; Table 2).

Haplotype analysis

Haplotype analysis of the IL-6-572 G/C and IL-1A-889

C/T polymorphisms from the study population is given in

Table 3. The data revealed that the prevalence of variant

alleles G-T (P = 0.0014), C-C (P\ 0.0001), and C-T

(P\ 0.0001) were significantly high in acne cases com-

pared with control subjects. The C-T haplotype showed

maximal prevalence in patients with acne (19 %) compared

with healthy controls at 8 %. These data indicate an

association of the disease-susceptible polymorphic alleles

of the two genes studied with acne in our population.

Discussion

Acne vulgaris is a complex skin disorder of multifactorial

pathogenesis affecting a significant proportion of people. A

range of factors, including follicular hyperkeratinization,

seborrhea, P. acnes, immunologic processes and inflam-

mation [5, 19], could influence the disease pathology. Of

particular interest are the implications of inflammatory

cytokines, antimicrobial peptides, and matrix metallopro-

teinases which may trigger acne lesions [28]. Considering

the disease’s impact on individuals’ lives recent studies are

aimed at understanding the implications of environmental

and genetic factors in triggering the onset of acne lesions.

Here, we focus on the role of inflammatory cytokines in the

pathogenesis of acne.

The current case–control study is the first report dem-

onstrating a significant association between the IL-6-572

G/C polymorphism in the study subjects with acne vulgaris

vs. healthy controls from a Pakistani population

(P\ 0.0001). This SNP in relation to acne has not been

previously reported from any population thus far. In the

human IL-6 gene, various functional polymorphisms have

been observed with controversial conclusions regarding

their involvement in different clinical conditions. Four

polymorphic sites are commonly identified in the promoter

region of IL-6: -597 G/A, -373A(n)T(n), -572 G/C, and-

174 G/C. Some SNPs are considered to affect the IL-6

expression and, therefore, may have a role in increasing the

vulnerability to the disease. The IL-6-572 SNP has been

associated with other inflammatory conditions like osteo-

porosis in postmenopausal women [8] and multiple scle-

rosis [32].

The polymorphism sites in the promoter region of IL-6-

174 G/C and -572 G/C are associated with the cytokine

expression, with the IL-6-572C allele contributing to high

levels of IL-6 [4, 9, 20, 27]. The skin keratinocytes release

IL-6, and the cytokine appears to affect the local and

systemic inflammation [31]. We observed that IL-6-572

variant genotype was significantly associated with acne;

therefore, it is reasonable to assume that the IL-6-572 C

allele may contribute to an increased risk of the disease. An

association between the IL-6-572 G/C polymorphism and

periodontitis in the European population [24] suggested

that the IL-6-572 G allele played a protective role for the

clinical condition investigated. This perspective may sup-

port our data that the IL-6-572C allele may be a predis-

posing factor for acne vulgaris in the study population.

The current investigation also revealed a significant

association between the IL-1A-889 C/T polymorphism and

acne in the study population (P\ 0.0001). In vitro and

in vivo studies demonstrated that IL-1A is released from

developing comedones and can promote comedone for-

mation [2]. Change in the activity of sebaceous glands can

trigger the release of IL-1A from keratinocytes lining the

infundibular canal in hair follicle [7, 14]. IL-1A may par-

ticipate in inflammation and rupture of follicular canal

[13]. Transcription of IL-1A is influenced by

Table 1 Comparison of

genotype and allele frequencies

of the IL-6-572 G/C

polymorphism in the study

population

n number
a P value calculated by

Chi square test
b P value calculated by

Chi square test (Yates’

corrected)

P value (\0.05) indicates

statistical significance

IL-6-572 G/C Controls n (%) 380 (100) Patients n (%) 430 (100) OR 95 % CI P value

Genotype frequency (co-dominant model)

G/G 219 (58) 152 (36) 3.052 2.30–4.04 \0.0001a

G/C 145 (38) 230 (53)

C/C 16 (4) 48 (11)

Allele frequency

G 583 (77) 534 (62) 2.011 1.61–2.45 \0.0001b

C 177 (23) 326 (38)

Dominant model

G/G 219 (58) 152 (36) 3.052 2.30–4.04 \0.0001b

G/C ? C/C 161 (42) 341 (64)
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polymorphism at the -889 locus. The T/T genotype sig-

nificantly increased the transcriptional activity of IL-1A

gene compared with the C/C genotype [6]. One report on

the IL-1A-889 C/T polymorphism conducted in 115 acne

patients vs. 100 controls demonstrates an association

between the -889 SNP and acne vulgaris in a Polish pop-

ulation [23]. We conclude from our study with 380 cases

vs. 430 controls that the -889 polymorphism affects path-

ophysiology of acne in a completely different population of

Pakistani patients.

Further support for the IL-1A gene’s involvement with

acne comes from the cytokine’s ?4845 G/T polymorphism

in the Hungarian and Romanian populations [25]. IL-1A is

synthesized as a precursor; pre-IL-1A is present in the

nucleus which in response to appropriate stimuli is con-

verted to the mature cytokine exhibiting a cytoplasmic

localization [16]. The ?4845 SNP results in an alanine to

serine substitution of amino acid 114 which facilitates

proteolytic cleavage by calpain [26]. This cleavage of IL-

1A could influence epidermal homeostasis and hence

complicate the acne symptoms. The -889 C/T polymor-

phism has also been shown to affect the levels of IL-1A

protein; the variant T/T genotype produced higher levels of

the protein compared with the C/C genotype [6]. Haplotype

analysis of the IL-6-572 G/C and IL-1A -889 C/T poly-

morphism from the study population revealed that the

variant alleles G-T (P = 0.0014), C-C (P\ 0.0001), and

C-T (P\ 0.0001) were more prevalent in acne patients

compared with the major alleles G-C at the two loci.

Maximal prevalence was observed in case of C-T haplo-

type with 19 vs. 8 % in patients with acne and healthy

controls, respectively. These data indicate an association of

the disease-susceptible polymorphic alleles of the two

genes studied with acne in our population.

There are certain limitations of the current study; (1) the

sample size in this investigation is small, which precludes

patient stratification by the severity of acnes, and these

findings should be replicated in a larger population; (2)

more studies should be conducted among different ethnic

groups to resolve the controversial role of cytokines in

relation to the disease; (3) future studies should include the

determination of the cytokines’ profiles in the study sub-

jects; (4) additionally, ethically approved immunohisto-

chemical and biochemical studies on biopsies of

Table 2 Comparison of genotype and allele frequencies of the IL-1A-889 C/T polymorphism in the study population

IL-1A-889 C/T Controls n (%) 380 (100) Patients n (%) 430 (100) OR 95 % CI P value

Genotype frequency (co-dominant model)

C/C 247 (65) 178 (41) 2.62 1.98–3.50 \0.0001a

C/T 112(29) 213 (50)

T/T 21 (6) 39 (9)

Allele frequency

C 606 (80) 569 (66) 2.01 1.60–2.52 \0.0001b

T 154 (20) 291 (34)

Dominant model

C/C 247 (65) 178 (41) 2.62 1.98–3.50 \0.0001b

C/T ? T/T 133 (35) 252 (59)

n number
a P value calculated by Chi square test
b P value calculated by Chi square test (Yates’ corrected)

P value (\0.05) indicates statistical significance

Table 3 Haplotype analysis of the IL-6-572 G/C and IL-1A-889 C/T polymorphism in acne patients and control subjects

IL6-572 G/C/IL-1A-889 C/T Controls n (%) 380 (100) Patients n (%) 430 (100) v2 OR (95 % CI) P value

G-C 492 (65) 402 (47) Reference

G-T 94 (12) 126 (15) 10.24 1.64 (1.21–2.21) 0.0014a

C-C 112 (15) 168 (19) 18.69 1.84 (1.40–2.41) \0.0001a

C-T 62 (8) 164 (19) 53.87 3.24 (2.35–4.46) \0.0001a

n number
a P value calculated by Chi square test (Yates’ corrected)

P value (\0.05) indicates statistical significance
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consenting acne patients may provide useful information

regarding the effect of inflammatory cytokines in the

pathogenesis of acne lesions.

Conclusion

This study indicates that the IL-6-572 G/C and IL-1A-889

C/T polymorphisms are significantly associated with acne

vulgaris in a Pakistani population. Furthermore, signifi-

cantly high prevalence of the IL-6-572 and IL-1A-889

variant alleles’ haplotypes was observed from acne cases

compared with the major alleles. This is the first study

reporting on the association of IL-6-572 G/C polymor-

phism with acne. In case of IL-1A-889 C/T polymorphism,

there is one published study from a Polish population. Our

findings in association with the data from other studies

suggest that inflammatory cytokines have an important role

in molecular pathogenesis of acne vulgaris.

What’s already known about this topic?

• Inflammatory cytokines affect the pathogenesis of acne

vulgaris.

• The IL-6-572 polymorphism has not been investigated,

and there is one study on the IL-1A-889 polymorphism

in acne patients.

What does this study add?

• This is the first report demonstrating an association

between the IL-6-572 G/C, and the IL-1A-889 C/T

polymorphism and acne in a Pakistani population.

• The variant allele haplotypes of the cytokines showed

high prevalence in acne cases.
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