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Abstract 

Introduction: 
It has been reported that inflammation may be a potential risk factor for the progression of epistaxis. Due to the 

major roles played by Th17 in the induction of inflammation, the present study aimed to assess the serum levels 

of Interleukin 17A (IL-17A) and IL-23, as the most important cytokines in the Th17 pathway, as well as IFN-, 

IL-4, and IL-10 serum levels, as regulatory cytokines for Th17 cells in patients with idiopathic epistaxis.   

 

Materials and Methods: 
The serum levels of IL-4, IL-10, IL-17A, IL-23, and IFN- were evaluated in 90 patients with idiopathic epistaxis 

and 90 healthy controls using enzyme-linked immunosorbent assay (ELISA) technique. 

 

Results: 
The obtained results pointed out that the serum levels of IL-17A and IL-10, but not IL-4 and IL-23, were 

significantly up-regulated, and IFN- serum levels were significantly down-regulated in patients with idiopathic 

epistaxis. Furthermore, female patients with epistaxis had higher IL-10 serum levels.   

 

Conclusions: 
As evidenced by the results of the present study, IL-17A is the main cytokine which participates in the 

pathogenesis of idiopathic epistaxis; moreover, in association with IL-10, it can be regarded as the suppressor of 

IFN- in patients.  
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Introduction 
Epistaxis is a disorder associated with 

spontaneous bleeding from the nose and is 

highly prevalent in tropical areas (1). The main 

etiology and mechanisms of epistaxis are yet to 

be cleared; therefore, epistaxis is regarded as an 

idiopathic disorder in some situations. 

Although some reports demonstrated that 

epistaxis may occur in patients suffering from 

allergy (2), the roles of Th1, Th2, and Th17 

immunity needs to be clarified in 

patients with epistaxis. Chronic inflammation 

may be a potential risk factor for the 

progression of epistaxis (3); therefore, the T 

helper lineages may critically participate in the 

pathogenesis of epistaxis. Our previous 

investigation revealed that Interleukin 6 (IL-

6) and transforming growth factor (TGF)-β are 

up-regulated in patients with epistaxis.  

It has been reported that IL-6 and TGF-β are 

the most important cytokines for the 

development of Th17 lineage (4). Therefore, we 

have hypothesized that Th17 may significantly 

participate in the pathogenesis of epistaxis. 

Interleukin 17A (IL-17A) is the most important 

cytokine which is produced by the Th17 

lineage. Moreover, IL-23 is the main cytokine 

for the maintenance of the cells (5); therefore, 

this research project was designed to explore 

IL-17A and IL-23 serum levels in patients with 

epistaxis, in comparison with healthy controls. 

In addition, previous investigations reported 

that IFN-, as the main cytokine produced by 

Th1 cells, and IL-4, which is the most important 

cytokine of Th2 cells, and also IL-10, as the 

crucial anti-inflammatory cytokine, negatively 

regulate the development of Th17 lineage(6). 

Therefore, the IFN-, IL-4, and IL-10 serum 

levels were also determined in patients with 

epistaxis in comparison with healthy controls.  

Furthermore, due to the fact that IL-8, IL-6, 

TGF-β, TNF-α, endothelin, and IgE serum 

levels have been evaluated in these patients in 

our previous study (7), another aim of the 

present research was to evaluate the correlation 

of IL-17A, IL-23, IFN-, IL-4 and IL-10 serum 

levels with IL-8, IL-6, TGF-β, TNF-α, 

endothelin, and IgE serum levels. Furthermore, 

the IL-17A, IL-23, IFN-, IL-4, and IL-10 

serum levels were also compared according to 

gender, antihistamine receiving, nose picking, 

bleeding of the gums, smoking, familial history 

of epistaxis, and clinical presentations similar 

to allergies.  

 

Materials and Methods 
Subjects 

The present study was performed on 90 

patients with epistaxis and 90 healthy controls 

who were matched for gender, age (40±2.27 for 

patients and 37.31±2.4 years for controls), and 

smoking status (10 and 8 participants in patients 

and controls, respectively) in 2018. The main 

bias was the gender distribution since most 

participants were female and it may have 

affected the results. Therefore, we selected the 

same pattern in the controls. Accordingly, this 

study recruited 90 patients with idiopathic 

epistaxis (32 males and 58 females) and 90 

healthy controls (28 males and 62 females). The 

patients and corresponding control subjects 

were selected from the individuals who have 

been referred to the Moradi-Hospital, 

Rafsanjan, Iran. 

The factors which may affect epistaxis and 

cytokine serum levels were considered the 

exclusion criteria, including alcohol 

consumptions, infectious diseases, 

administrating immunosuppressive drugs, 

hypertension, hematologic disorders 

(hemostasis and anticoagulant medications 

(e.g. warfarin), or antiplatelet drugs (e.g. 

aspirin) treated patients), tumors, collagen 

diseases, hemophilia, nose trauma, and 

systematic bleeding history. An expert 

specialist physician diagnosed the 

existence/lack of idiopathic epistaxis and also 

allergy due to the medical history, clinical 

symptoms, and physical examinations.  

The participants completed the questionnaire 

(7) and consent forms. The questionnaire 

requested demographic data and several 

relevant information, such as the history of 

smoking, gum health, past or current nose 

picking, and epistaxis history, and contained 

questions to include or exclude from the study, 

as listed earlier herein. After the selection of the 

patients and healthy controls, the sera were 

obtained and the serum levels of IL-17A, IL-23, 

IFN-, IL-4, and IL-10 were evaluated to 

compare the patients and healthy controls. The 

project protocol was approved by the Ethical 

Committee of Rafsanjan University of Medical 

Sciences (code: IR. RUMS. 1396.143).  
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Cytokine Assay 

The serum levels of IL-17A, IL-23, IFN-, IL-

4, and IL-10 were evaluated using a commercial 

kit from the Karmania Pars Gene Company, 

Kerman, Iran, according to the manufacturer’s 

instructions. In brief, the standards and samples 

were added to the ELISA vials and incubated 

for 1 h. Following that, the vials were washed 

three times and conjugated; subsequently, the 

antibody was added, and they were washed 

after 1 hour of incubation. Thereafter, HRP-

avidin conjugation was added and after 30 min 

of incubation and washing, the substrate was 

added and incubated for 15 min. The reaction 

was stopped using a stopping solution, and the 

optical density (OD) was measured at 450 nm. 

 

Statistical analysis 
Due to the normal distribution of raw data, the 

analysis of data was calculated using parametric 

tests; therefore, the student t-test and Pearson's 

correlation coefficient (r) test were employed 

for the analysis of the data, and the results were 

presented as mean±standard error (SE). A p-

value of ≤0.05 was considered statistically 

significant. 

 

Results 
The results demonstrated that IL-17A serum 

levels significantly increased (P<0.001; Figure 

1) in patients with epistaxis (423.47±16.40 

pg/mL), as compared to those in healthy 

controls (185.88±15.07 pg/mL). Moreover, IL-

10 serum levels significantly increased 

(P<0.001; Figure 1) in patients with epistaxis 

(100.67±3.56 pg/mL), compared to those 

obtained in healthy controls (68.33 ± 2.24 

pg/mL). However, IFN- serum levels 

significantly decreased (P<0.001; Figure 1) in 

patients with epistaxis (346.56±14.29 pg/mL), 

when compared to healthy controls 

(938.52±58.28 pg/mL). The statistical analysis 

showed that IL-4 (P= 0.345) and IL-23 

(P=0.198) did not significantly change in the 

patients, compared to the controls (Figure 1). 

 

 

Fig 1: IL-17A, IL-23, IFN-, IL-4, and IL-10 serum levels in the epistaxis patients in comparison to controls. The 

graphs show that IL-17A and IL-10, but not IL-4 and IL-23, serum levels were significantly up-regulated and 

IFN- serum levels were significantly down-regulated in the idiopathic epistaxis patients. *P< 0.001. 

Furthermore, IL-17A (P= 0.760), IL-23 

(P=0.658), IFN- (P=0.961), IL-4 (P=0.370), 

and IL-10 (P=0.487) serum levels did not 

change in female and male patients with 

epistaxis (Figure 2).  
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Fig 2: IL-17A, IL-23, IFN-, IL-4, and IL-10 serum levels in the male and female epistaxis patients. The graphs 

illustrate that IL-17A, IL-23, IFN-, IL-4, and IL-10 serum levels did not alter in female when compared to male 

patients. 

The results revealed that IL-10 serum levels 

significantly increased in females, in 

comparison with those in male healthy controls 

(P=0.002; Figure 3). On the other hand,  IL-17A 

(P=0.636), IL-23 (P=0.444), IFN- (P=0.642), 

and IL-4 (P=0.233) serum levels did not differ 

in male and female controls.  

The statistical analysis showed that IL-17A 

and IL-10 serum levels significantly increased 

and IFN- decreased in both male and female 

patients with epistaxis, as compared to those in 

male and female healthy controls, respectively 

(P<0.001 for all; figure 4 and 5).  

Fig 3: IL-17A, IL-23, IFN-, IL-4, and IL-10 serum levels in the male and female healthy controls. The graphs 

demonstrate that IL-10 serum levels significantly increased in female controls, when compared to male healthy 

individuals. The IL-17A, IL-23, IFN-, and IL-4 serum levels did not alter in female when compared to male 

controls.  *P=0.002 
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Fig 4: IL-17A, IL-23, IFN-, IL-4 and IL-10 serum levels in male epistaxis patients versus male healthy controls. 

Data analysis revealed that IL-17A and IL-10 serum levels significantly increased and IFN- decreased in male 

epistaxis patients when compared to male healthy controls, respectively. *P<0.001. 

 
Fig 5: IL-17A, IL-23, IFN-, IL-4, and IL-10 serum levels in the female epistaxis patients versus female healthy 

controls. Data analysis revealed that IL-17A and IL-10 serum levels significantly increased and IFN- decreased 

in female epistaxis patients when compared to female healthy controls, respectively.*P<0.001. 

There were no significant differences between 

epistaxis patients who suffered from allergy 

regarding IL-17A (P=0.969), IL-23 (P=0.777), 

IFN- (P=0.811), IL-4 (P=0.571), and IL-10 

(P=0.238) serum levels, when compared to 

those without allergy (Figure 6). Nonetheless, 

IL-17A (P=0.325), IL-23 (P=0.930), IFN- 

(P=0.860), IL-4 (P=0.313), and IL-10 

(P=0.158) serum levels did not change in 

epistaxis patients with and without a familial 

history of epistaxis (Figure 7). As illustrated by 

Table 1, although the statistical analysis 

revealed some poor correlations between the 

cytokines, there was a significant positive 

correlation between IL-17A and IL-10. 

Moreover, a moderate positive correlation was 

detected between endothelin-1 and IL-10, as 

well as IFN- and IL-10. 

** 

 

* 
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Fig 6: IL-17A, IL-23, IFN-, IL-4, and IL-10 serum levels in the epistaxis patients with and without clinical 

allergies. There were no significant differences between the epistaxis patients with and without clinical allergies 

regarding the IL-17A, IL-23, IFN-, IL-4, and IL-10 serum levels. 

 
Fig 7: IL-17A, IL-23, IFN-, IL-4, and IL-10 serum levels in the epistaxis patients with and without a familial 

history of epistaxis. IL-17A, IL-23, IFN-, IL-4 and IL-10 serum levels did not change in the epistaxis patients 

with and without familial epistaxis history. 

 

 

Table1: Correlation among variables in the epistaxis  
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 IFN- IL-17A IL-4 IL-10 IL-23 

IL-6 Pearson Correlation -0.065 -0.095 0.068 -0.164 -0.223 

P-value 0.547 0.379 0.523 0.126 0.036 

IL-8 Pearson Correlation 0.037 -0.187 -0.062 -0.072 0.138 

P-value 0.729 0.082 0.564 0.508 0.198 

TNF-α Pearson Correlation 0.044 -0.042 -0.090 0.031 -0.011 

P-value 0.682 0.699 0.401 0.775 0.920 

TGF-β Pearson Correlation 0.009 -0.219 -0.010 -0.277 -0.042 

P-value 0.935 0.040 0.924 0.009 0.695 

IgE Pearson Correlation -0.114 -0.027 -0.102 -0.109 -0.095 

P-value 0.290 0.806 0.337 0.311 0.380 

Endothelin-1 Pearson Correlation 0.139 0.289 -0.049 0.342 -0.077 

P-value 0.198 0.006 0.647 0.001 0.478 

IFN- Pearson Correlation 1 0.217 0.135 0.322 -0.062 

P-value  0.042 0.209 0.002 0.564 

IL-17A Pearson Correlation 0.217* 1 -0.064 0.730 -0.163 

P-value 0.042  0.555 0.000 0.128 

IL-4 Pearson Correlation 0.135 -0.064 1 -0.038 0.026 

P-value 0.209 0.555  0.723 0.811 

IL-10 Pearson Correlation 0.322 0.730 -0.038 1 -0.084 

P-value 0.002 0.000 0.723  0.436 

IL-23 Pearson Correlation -0.062 -0.163 0.026 -0.084 1 

P-value 0.564 0.128 0.811 0.436  

Although the statistical analysis revealed some poor correlations between the cytokines, there was a significant positive 

correlation between IL-17A and IL-10. Moreover, a moderate positive correlation was detected between endothelin-1 and 

IL-10, as well as IFN- and IL-10. 
 

Discussion 
In the present study, IL-17A, IL-23, IFN-γ, IL-

4, and IL-10 serum levels were compared 

between patients with idiopathic epistaxis and 

normal controls. The results pointed out that IL-

17A and IL-10 serum levels were increased in 

patients with idiopathic epistaxis, as compared 

to those in the controls.  

The IL-17A is an inflammatory cytokine 

produced by several cells, including Th17 

lymphocytes (8). IL-17A plays key roles in the 

pathogenesis of pro-inflammatory-based 

diseases and also is associated with the fibrosis 

of human tissues (9). Due to the fact that the 

etiology of idiopathic epistaxis needs to be 

cleared, it appears that our assessment of the 

cytokine status of the disease can elucidate 

some features of idiopathic epistaxis. As 

evidenced by the results of the current study, 

IL-17A can be considered an important target 

for investigations regarding the etiology of 

idiopathic epistaxis. In parallel with the 

findings, our previous investigation revealed 

that IL-6 and TGF-β serum levels were higher 

in patients with epistaxis who were evaluated in 

this study (7).  
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Since IL-6 and TGF-β contribute greatly to the 

development of Th17 lineage (4), the results of 

the present research confirmed the findings of 

the previous study and revealed that the up-

regulation of IL-6 and TGF-β is associated with 

increased IL-17A serum levels. Therefore, it 

appears that Th17 lymphocytes are the main 

cells which participate in the etiology of 

idiopathic epistaxis. In addition, it has been 

demonstrated that Th17 lymphocytes are the 

main cells participating in the pathogenesis of 

nasal polyps as a major cause of epistaxis (10). 

The relationship of IL-17 and IL-10 with nasal 

polyp has also been reported. Atopic and non-

atopic patients with nasal polyp demonstrated 

that the level of these cytokines was increased 

in both groups, as compared to that in the 

controls (11). 

The results also indicated that IL-10 serum 

levels were higher in patients with epistaxis, as 

compared to those in healthy controls. 

Furthermore, in other bleeding disorders, such 

as hemophilia A (HA), the finding suggested 

that the level of IL-10 increased in HA patients, 

in comparison with that in the control group 

(12). Moreover,  the levels of IL-6 and IL-10 

were higher in patients with intraparenchymal 

hemorrhage, compared to those in the control 

group (13). Controversial results have been 

reported regarding the level of IL-10 in chronic 

subdural hematoma (CSDH) fluid. For 

instance, in one study, the level of IL-10 was 

lower in CSDH fluid than serum, whereas in 

some other studies, the level was high when 

comparing CSDH fluid with serum (14).  

On the other hand, it has been documented that 

IL-10, as a potential anti-inflammatory 

cytokine, has a major role to play in the 

inhibition of inflammation within human 

tissues (15). Due to the increased production of 

IL-10 in patients with epistaxis, it may be 

concluded that the up-regulation of IL-10 is a 

normal immune response to increased 

expression of IL-17A, performing regulatory 

functions to modulate tissue damage roles of 

IL-17A. In line with the hypothesis, the data 

analysis in Table 1 shows that there was a 

significant positive correlation between IL-17A 

and IL-10 serum levels. Moreover, the results 

pointed out that there were moderate positive 

correlations between endothelin-1 and IL-10, as 

well as IFN- and IL-10. Endothelin-1 and IFN-

 are the important pro-inflammatory cytokines; 

therefore, their positive correlation with IL-10 

serum levels confirmed the roles played by 

inflammatory molecules in the induction of IL-

10 expression. 

In addition, the results showed that IFN- 

serum levels significantly decreased in patients 

with epistaxis, in comparison with those in 

controls. The IFN- is a cytokine produced by 

Th1 lymphocytes (16). It has been reported that 

there is a negative feedback between IFN- and 

IL-17A (17).  

In another word, the activation of Th17 cells 

is associated with the down-regulation of Th1 

and Th2 lymphocyte-related genes. Due to the 

increased IL-17A serum levels, it can be 

concluded that the up-regulation of cytokine 

leads to the down-regulation of IFN-, as Th1 

cytokine. The down-regulation of IFN- bolds 

the roles played by IL-17A in the pathogenesis 

of idiopathic epistaxis. Nevertheless, more 

investigations by intracellular staining of the T 

helper lineage can be of great help in 

determining the activities of Th1 and Th17 cells 

in patients with epistaxis.     

Data analysis in the male and female patients 

with epistaxis, in comparison with male and 

female controls, also confirmed the results and 

revealed that the serum levels of IL-17A and 

IL-10, as well as IFN-, had the same patterns 

in all patients. However, IL-10 serum levels 

were higher in female controls, in comparison 

with males. Female sex hormones are the 

important molecules which shift the Th1/Th2 

balance towards Th2 cells (18).  

Moreover, IL-10 is produced by several cells, 

including Th2 lymphocytes (19). 

Consequently, it appears that IL-10 was 

produced in female controls due to various 

female sex hormones in females, in comparison 

with controls. Nonetheless, no differences were 

observed between female and male patients 

with epistaxis regarding IL-10 serum levels; 

therefore, it appears that female sex hormones 

were unable to up-regulate IL-10 in female 

patients with epistaxis.  

Furthermore, Immunoglobulin E (IgE)  serum 

levels was not correlated with IL-17A, IL-23, 

IFN-, IL-4, and IL-10 serum levels. Moreover, 

there were no differences between epistaxis 

patients with and without a familial history of 

epistaxis, as well as with and without allergy. It 

appears that allergy cannot be considered a risk 
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factor for alteration in the expression of 

cytokines in the patients.  

On the other hand, a study by Murray et al. on 

children with allergic rhinitis showed that 

allergy was associated with epistaxis (20). 

Therefore, allergy can seemingly lead to the 

induction of epistaxis; nonetheless, in Iranian 

patients with idiopathic epistaxis, allergy was 

not associated with alteration in the expression 

of cytokines.  

 

Conclusion  
As evidenced by the results of the present 

study, IL-17A is the main cytokine that 

participates in the pathogenesis of idiopathic 

epistaxis; moreover, in association with IL-10, 

it can be regarded as the suppressor of IFN- in 

patients with epistaxis.  

 

 

References 
1. Cagli A, Celik H. [An Uncommon Cause of 

Epistaxis: Nasopharyngeal Hirudiniasis]. Turkiye 

parazitolojii dergisi. 2015;39(2):171-3. 

2. Walker DH. Allergy and recurrent epistaxis in 

children. Annals of allergy. 1959;17:872-7. 

3. Killick N, Malik V, Nirmal Kumar B. Nasal 

packing for epistaxis: an evidence-based review. 

British journal of hospital medicine. 

2014;75(3):143-4, 6-7. 

4. Karimi-Googheri M, Arababadi MK. TLR3 

plays significant roles against hepatitis B virus. 

Molecular biology reports. 2014;41(5):3279-86. 

5. Arababadi MK, Bidaki MZ, Kennedy D. IL-17A 

in hepatitis B infection: friend or foe? Archives of 

virology. 2014;159(8):1883-8. 

6. Araujo-Pires AC, Francisconi CF, Biguetti CC, 

Cavalla F, Aranha AM, Letra A, et al. Simultaneous 

analysis of T helper subsets (Th1, Th2, Th9, Th17, 

Th22, Tfh, Tr1 and Tregs) markers expression in 

periapical lesions reveals multiple cytokine clusters 

accountable for lesions activity and inactivity status. 

J Appl Oral Sci. 2014;22(4):336-46. 

7. Rahmanzadeh-Shahi S, Golshiri-Isfahani A, 

Fathollahi MS, Rezayati M, Bahramabadi R, Afrooz 

M, et al. Interleukin-6 and Tumor Growth Factor–β 

are Risk Factors for Idiopathic Epistaxis. LabMed. 

2018;49(4):329-41. 

8. Gaffen SL, Jain R, Garg AV, Cua DJ. IL-23-IL-

17 immune axis: discovery, mechanistic 

understanding, and clinical testing. Nature reviews 

Immunology. 2014;14(9):585. 

9. Park M-J, Moon S-J, Lee E-J, Jung K-A, Kim E-

K, Kim D-S, et al. il-1-il-17 signaling axis 

contributes to Fibrosis and inflammation in Two 

Different Murine Models of systemic sclerosis. 

Frontiers in immunology. 2018;9:1611. 

10. Wang Y, Wang Y, Ma Y, Pu X. [The role of Th9, 

Th17 and Treg cells on pathogenesis of nasal 

polyps]. Lin chuang er bi yan hou tou jing wai ke za 

zhi = Journal of clinical otorhinolaryngology, head, 

and neck surgery. 2016;30(4):277-81. 

11. Shen Y, Tang XY, Yang YC, Ke X, Kou W, Pan 

CK, et al. Impaired balance of Th17/Treg in patients 

with nasal polyposis. Scandinavian journal of 

immunology. 2011;74(2):176-85. 

12. Silveira AC, Santana MA, Ribeiro IG, Chaves 

DG, Martins-Filho OA. The IL-10 polarized 

cytokine pattern in innate and adaptive immunity 

cells contribute to the development of FVIII 

inhibitors. BMC hematology. 2015;15(1):1. 

13. Dziedzic T, Bartus S, Klimkowicz A, Motyl M, 

Slowik A, Szczudlik A. Intracerebral hemorrhage 

triggers interleukin-6 and interleukin-10 release in 

blood. Stroke. 2002;33(9):2334-5. 

14. Edlmann E, Giorgi-Coll S, Whitfield PC, 

Carpenter KL, Hutchinson PJ. Pathophysiology of 

chronic subdural haematoma: inflammation, 

angiogenesis and implications for pharmacotherapy. 

Journal of neuroinflammation. 2017;14(1):108. 

15. Ip WE, Hoshi N, Shouval DS, Snapper S, 

Medzhitov R. Anti-inflammatory effect of IL-10 

mediated by metabolic reprogramming of 

macrophages. Science. 2017;356(6337):513-9. 

16. Cope A, Le Friec G, Cardone J, Kemper C. The 

Th1 life cycle: molecular control of IFN-γ to IL-10 

switching. Trends in immunology. 2011;32(6):278-

86. 

17. Savarin C, Stohlman SA, Hinton DR, Ransohoff 

RM, Cua DJ, Bergmann CC. IFN-γ protects from 

lethal IL-17 mediated viral encephalomyelitis 

independent of neutrophils. Journal of 

neuroinflammation. 2012;9(1):104. 

18. Melgert BN, Ray A, Hylkema MN, Timens W, 

Postma DS. Are there reasons why adult asthma is 

more common in females? Cur Aller Asth Rep. 

2007;7(2):143-50. 

19. Jankovic D, Kugler DG, Sher A. IL-10 

production by CD4+ effector T cells: a mechanism 

for self-regulation. Mucosal immunology. 

2010;3(3):239. 

20.Murray AB, Milner RA. Allergic rhinitis and 

recurrent epistaxis in children. Annals of allergy, 

asthma & immunology: official publication of the 

American College of Allergy, Asthma, & 

Immunology. 1995;74(1):30-3. 


