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ABSTRACT
Objective: Cathelicidin (LL-37) is an innate immune endogenous peptide. Although its activity has been proven in many diseases in the lit-
erature, there is no information about the role of LL-37 in allergic rhinitis. It acts as an immunomodulator for the emergence of inflammatory 
molecules in allergic rhinitis.
Methods: A total of 40 patients with allergic rhinitis and 40 control patients without any known disease were treated in the otorhinolaryngology 
clinic. At the end of the study, the relationship between serum cathelicidin level and disease was revealed.
Results: Total immunoglobulin E levels were 268 Iµ/L for the allergic rhinitis group and 10.2 for the control group. There was a significant dif-
ference between the 2 groups in terms of immunoglobulin E (<.001). Levels of LL-37 were 4.67 (2.1-7.2) for the allergic rhinitis group and 2.8 
(2.1-5.4) for the control group. There was a significant difference between the 2 groups in terms of LL-37 (<.001).
Conclusion: This study showed that cathelicidin (LL-37) is an eosinophilic activating peptide. The inflammatory process of LL-37 has been 
shown to be responsible for tissue damage in allergic rhinitis.
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Introduction

Allergic rhinitis is clinically defined as a symptomatic disease 
of the nose, which occurs after contact of the nasal mucosa 
with the allergen, caused by inflammation due to immuno-
globulin E (IgE). Allergic rhinitis can be classified as seasonal 
and perennial allergic rhinitis according to the period it occurs. 
Perennial allergic rhinitis often occurs due to house dust mites, 
fungi, insects, and animal hair. Seasonal allergic rhinitis occurs 
due to various allergens such as pollen and fungi. However, the 
distinction between both may not always be possible. For the 
reasons mentioned above, a new classification has been pro-
posed by the Allergic Rhinitis and Its Impact on Asthma work-
ing group.1-4

It is the inflammatory state of the nasal mucosa that occurs 
with the allergen cross-linking provided by IgE on the surface 
of the AR mast cell. Type 1 hypersensitivity reaction takes 
place in AR. Allergic responses are usually normal and pro-
tective but sometimes rise to an inconvenient degree. The 
mechanisms are AR “sensitization phase” triggered by anti-
body (IgE) production and cellular immune system. Symptoms 

related to recurrent antigen stimulation. In the “clinical disease 
phase,” the disease phase is divided into 2 separate phases as 
the “early phase,” largely carried out by mast cells and the “late 
phase” in which cellular infiltration and mediator secretion are 
observed.5 Atopic individuals have a tendency for genetic IgE-
mast cell-Th2 lymphocyte immune response. When prolonged 
contact with allergens such as low-dose house dust mite, pol-
len, antigen-presenting cells introduce the allergen to CD4+ 
lymphocytes-secreting cytokines such as interleukin (IL)-3, 
IL-4, IL-5, and GMCSF. Thus, IgE is produced by plasma cells 
against these allergens. Also, mast cell proliferation and eosin-
ophilia develop. In the human nasal mucosa, most of the cells 
carrying IgE are mast cells.6

Mast cells are known to cause eosinophilic mucosal inflamma-
tion and other cytokines secretion such as IL-4, IL-5, IL-6, and 
tumor necrosis factor-alpha, as well as degranulation leading to 
the formation of acute symptoms. Eosinophil infiltration is one 
of the main elements of allergic rhinitis and helps distinguish 
allergic inflammation from other inflammatory conditions of 
the upper respiratory tract. In addition to producing vasoac-
tive mediators, eosinophils produce cytotoxic proteins such 
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as major essential protein, eosinophilic peroxidase, eosinophil-
induced neurotoxin, and eosinophilic cationic protein. These 
cationic proteins are toxic to the epithelium in vitro. Therefore, 
in vivo, it is suggested that they cause the shedding of epithe-
lium in the airway, thereby paving the way for hyperreactivity in 
the respiratory tract.7,8

Antimicrobial peptides are peptide-structured molecules that 
have an important role in natural immunity against pathogenic 
microorganisms in eukaryotic organisms. They are involved in 
the prevention of bacteria, viruses, fungi, and some parasites. 
They have immunomodulatory properties such as chemotaxis, 
opsonization, cytokine activation, and antigen neurolysis. In 
a limited number of recent studies, the relationship between 
antimicrobial peptides and immunological diseases has been 
investigated. Cathelicidin (LL-37) is the most common site of 
pathogenic microorganisms in the respiratory, gastrointestinal, 
and genitourinary epithelium and skin. Besides, macrophages, 
mast cells, B and T lymphocytes, NK cells, monocytes, and 
neutrophils are shown in the body. Their relationship with dis-
eases has been investigated.9,10

Cathelicidin is a molecule, one of the most important compo-
nents of innate immunity, and consists of a group of antimi-
crobial peptides. This molecule has a protective role in many 
places in the body. There is no publication indicating that 
LL-37 values vary according to gender. It has been shown to 
be altered in systemic disease states such as tuberculosis, 
pneumonia, sepsis, human immunodeficiency virus, end-stage 
renal disease, and hemodialysis. Recently, it has been thought 
that allergic diseases may play a role in etiopathogenesis.11 We 
investigated the role of this molecule in the pathogenesis of 
AR by measuring LL-37 levels in the blood of patients with 
allergic rhinitis.

Methods

The study was conducted between January 2018 and January 
2019 with 40 patients who had allergic rhinitis and 40 con-
trol patients without any known disease treated in our hospi-
tal. The patients in both groups were matched in terms of age 
and gender. Permission was obtained from the Afyonkarahisar 
Healty Science University Ethic Committee (2011​-KAEK​-2/20​
19-20​9). Informed consent was obtained from the patients. 
The control group consisted of age- and sex-matched healthy 
individuals without any inflammatory or rheumatologic dis-
ease. A total of 40 patients with 40 allergic rhinitis and 40 
healthy controls were randomly collected with 9 mL of blood 
in a yellow-cap blood tube. Serum samples were studied by 
the enzyme-linked immunosorbent assay (ELISA) method in 
the Department of Medical Biochemistry. At the end of the 
study, the relationship between serum cathelicidin level and 
disease was revealed. LL-37 levels in the blood were measured 
using the cathelicidin ELISA kit. The samples were centrifuged 
at 3000 rpm for 20 minutes. The sample was then diluted 
according to the manufacturer’s instructions, and the wave-
length was measured at 450 nm. This absorbance was con-
verted to ng/mL. For the skin prick test, 12 arms with different 
allergens were applied to the forearm. Edema over 3 mm was 
considered positive. The diagnosis of allergic rhinitis was made 
by the skin prick test or the presence of IgE in the serum. In 
the differential diagnosis of rhinitis, patients with local allergic 

rhinitis whose skin prick test was negative and IgE levels con-
firmed by provocation tests were excluded.

Statistical Analysis
Statistical analysis was done with Statistical Package for the 
Social Sciences software 20.0 (IBM, Chicago, Ill, USA). Mann–
Whitney U-test was used to compare both groups. Mean ± 
standard deviation was used in the distribution of parametric 
data. The Chi-square test was used to systematically separate 
data. Table 1 shows the demographic and clinical features of 
the study and control groups.

Results

The mean age was 34 ± 2.1 in the allergic rhinitis group and 36 
for the control group. The male/female ratio was 22 : 18 for the 
allergic rhinitis group and 24 : 16 for the control group. There 
was no significant difference in terms of age and sex. Total IgE 
levels were 268 Iµ/L for the allergic rhinitis group and 10.2 for 
the control group (Table 1). There was a significant difference 
between the 2 groups in terms of IgE (P = .023 and P < .05, 
respectively). Levels of LL-37 were 4.67 (2.1-7.2) for the aller-
gic rhinitis group and 2.8 (2.1-5.4) for the control group. There 
was a significant difference between the 2 groups in terms of 
LL-37 (P = .034 and P < .05, respectively). (Figure 1).

Table 1.  Comparison of the Demographic Characteristics of 
the Control and Patient Groups

AR 
Patients 
(n = 40) 

Control 
Group 

(n = 40) P

Age (years, mean ± SD) 34 36 >.05

Sex (male/female) 22/18 24/16 >.05

Total IgE (Iµ/L, median, 
[minimum-maximum])

268.0 10.2 P = .023, 
P < .05

LL-37 (ng/mL, median, 
[minimum-maximum])

 4.67
(2.1-7.2)

 2.8
(2.1-5.4) 

P = .034, 
P < .05

SD, standard deviation; AR, allergic rhinitis; IgE, immunoglobulin E.

Figure 1.  LL-37 levels in allergic rhinitis.
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Discussion

Antimicrobial peptides are molecules that form the basis of 
human natural immunity. LL-37 is the only derivative of cat-
helicidin, the most important antimicrobial peptide in humans. 
The most common sites of LL-37 are testicular epithelial cells,12 
respiratory and gastrointestinal system cells, T and B lym-
phocytes, and NK cells. It was proven that they have roles in 
increasing the inflammatory response, cleaning the wound and 
infection site, angiogenesis, and invocation of other defense 
cells.13 They are produced by LL-37 epithelial cells and exist in 
the nasal mucosa, salivary glands, lung mucosa, gingiva, nails, etc. 
Cholesteatoma was observed to increase in diseases such as der-
matitis, Helicobacter pylori-induced gastritis, cystic fibrosis, and 
breast cancer14 and was found to be reduced in diseases such as 
atopic dermatitis, chronic ulcer, and myeloid leukemia.15,16

If acute inflammatory cells are insufficient, cathelicidin acts 
as chemotaxin increasing T cells in a short time and stimulat-
ing macrophages for apoptosis. Thus, it provides the balance 
of inflammation. Cathelicidins also act as immunomodulators 
activating T cells, mast cells, macrophages, monocytes, and 
respiratory epithelial cells in a short time.17 Eosinophils are the 
main cells of airway inflammation. Eosinophils perform these 
effects with the help of leukotrienes and eosinophil cationic 
proteins. These molecules are found to be increased in dis-
eases such as asthma and allergic rhinitis. Interleukin-4 and 
IL-13 levels also increase in diseases such as asthma, allergic 
rhinitis, and atopic dermatitis. Thanks to these, histamine and 
locotrienes are secreted from the mucosa. These substances 
are responsible for the initiation of inflammation in the nasal 
mucosa and the occurrence of complaints such as mucosal 
edema, serous discharge, sneezing, and eye viability. It was 
shown that the activity of these molecules in allergic rhini-
tis is increased. Although cathelicidin derivative LL-37 has 
been shown to be present in the nasal mucosa, its presence 
in allergic rhinitis has not yet been fully demonstrated in the 
literature.18

Information on the activity of cathelicidin in diseases related to 
the upper airways is limited. LL-37 activity has been shown to 
increase in chronic eosinophilic rhinosinusitis.19 Elevated lev-
els of LL-37 were found to be related to dead nasal mucosal 
cells, especially in these diseases. These levels have also been 
shown to increase in eosinophilic fungal sinusitis.20 Based on 
this information, we investigated the levels of LL-37 in blood in 
allergic rhinitis. Previously, Dilek et al11 investigated the amount 
of LL-37 in the nasal fluid in allergic rhinitis and found a nega-
tive correlation between LL-37 and disease severity.

Conclusion

In our study, we observed increased blood IgE levels in patients 
with allergic rhinitis. We also proved that LL-37 levels increased 
significantly compared to the control group. It was also shown 
that they are a part of the eosinophilic inflammatory process 
in allergic rhinitis. It can also be used as a diagnostic test in the 
diagnosis of LL-37 allergic rhinitis.
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