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ABSTRACT

Elevated Salivary IL-8 Levels in Patients with
Aphthous Ulceration and Rheumatoid Arthritis:
A Cross-Sectional Study

Karar Abdulzahra Mahdi®*, Dunya Malhan Hanweet®, and Muhassad H. Al-Mudhafar

Background: Aphthous ulcers (AU) and Rheumatoid Arthritis (RA) are
conditions marked by inflammation, with Interleukin 8 (IL-8) playing
a significant role in their pathogenesis. This study aims to evaluate the
levels of IL-8 in saliva among individuals with AU, RA, both conditions
and healthy controls, providing insights into its potential as a diagnostic
biomarker and therapeutic target.

Methods: The study, endorsed by the Ethics Committee of the University
of Kufa, College of Dentistry, Department of Oral Pathology, employed a
descriptive, analytical, and cross-sectional approach. Participants included
patients with AU, RA, both conditions and a control group, totalling 94
individuals. Exclusion criteria encompassed medication use, other systemic
conditions, and lifestyle factors like smoking. Saliva and blood samples
were collected for IL-8 concentration measurement using ELISA and for
Rheumatoid Factor (RF) and anti-CCP analysis.

Results: Analysis showed the highest average salivary IL-8 levels in patients
with both AU and RA (483.33 + 141.20 pg/mL), followed by the RA group
(338.57 £ 79.11 pg/mL), the AU group (381 + 108.48 pg/mL), and the
control group (213.69 + 84.65 pg/mL). Significant differences in IL-8 levels
were observed between these groups, with the combined AU and RA groups
showing the highest concentrations. However, the variation in IL-8 levels
between those who have both AU and RA and those with only RA was not
statistically significant.

Conclusion: The study highlights a distinct elevation in salivary IL-8 levels
in patients with AU and RA, particularly in those suffering from both
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1. INTRODUCTION

Aphthous ulcers, also known as canker sores are sores
that often occur in the mouth. The exact cause of these
ulcers is not fully. It is believed to involve a combination
of factors, immune system problems and environmental
triggers. Research suggests that cellular immunity T cell
responses play a role, in the development of these ulcers.
Other factors such as deficiencies (such as levels of vitamin
B12, iron and folate) hormonal changes, stress and certain
food sensitivities may also contribute to their occurrence.
Although the involvement of microbes in ulcers is not yet
clearly established, they could potentially play a part. Due;

Inflammatory Cytokines,

to the nature of this condition and its various causes man-
aging ulcers requires a comprehensive approach involving
multiple treatment strategies [1].

In this context, Interleukin 8 (IL 8) plays a part as
a mediator in responding to tissue damage and inflam-
mation by activating immune cells like lymphocytes. It is
involved in processes. Can be produced by different cell
types such as monocytes/macrophages, lymphocytes and
endothelial cells under pathological conditions [2].

Under circumstances IL 8 levels are typically low in
tissues; however, they can significantly increase when there
are inflammatory cytokines like tumor necrosis factor-
alpha (TNF «) and IL 1 present or due to microbial

Copyright: © 2024 Mahdi et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and

reproduction in any medium, provided the original source is cited.

Vol 1| Issue 1 | Month 2024


https://crossmark.crossref.org/dialog/?doi=10.24018/ejmed.2024.1.1.2008&domain=pdf
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
http://dx.doi.org/10.24018/ejmed.2024.1.1.2008
mailto:karrara.alfaham@uokufa.edu.iq
edaguven
Cross-Out


Elevated Salivary IL-8 Levels in Patients with Aphthous Ulceration

infections and cellular stress. In patients with ulceration, an
elevation in IL 8 production has been observed. Addition-
ally, TNF « can be produced by mononuclear cells around
the lesions [3].

Different cells that are stimulated by IL 1 and TNF
o, in these lesions can release amounts of IL 8 further
promoting the infiltration of cells and playing a role in the
development of aphthous ulcers [4].

According to some studies, patients have considerably
greater blood and saliva levels of IL 8 than do healthy
people. This suggests that when testing for inflammatory
cytokines in these individuals, saliva may be a better option
than blood. The increased levels of IL 8 imply that it
may be used as a marker to detect ulcers in Rheumatoid
Arthritis [5].

Rheumatoid arthritis (RA) is a term disorder that
mainly affects the joints but can also impact other parts of
the body. One of the characteristics of RA is the presence
of inflammation, which is caused by a complex interplay
of cytokines and immune cells. Among these cytokines,
Interleukin 8 (IL 8) plays a role [6].

IL 8 belonging to a group of chemokines called CXC
chemokines is primarily known for its role, in attracting
and activating neutrophils. In the context of RA ele-
vated levels of IL 8 can be found in both the fluid and
blood serum of individuals affected by the condition. This
increase, in IL 8 has been associated with the severity of the
disease, especially regarding inflammation and damage [7].

Rheumatoid arthritis (RA) is a condition where the
joints are primarily affected by inflammation due, to a
response. However, it’s important to note that RA can
also have an impact beyond the joints. The role of IL 8
in RA is quite complex. Firstly, it plays a role in attract-
ing neutrophils to the areas of inflammation. Once these
neutrophils are activated, they release enzymes and reac-
tive oxygen species, which contribute to the characteristic
tissue damage seen in RA. Moreover, IL 8 also promotes
the growth and survival of fibroblasts, which play a role
in RAs development. These fibroblasts contribute to the
formation of pannus. A layer of tissue that invades and
damages both cartilage and bone, within the joint [§].

The evidence that is currently available suggests that 1L
8 may have a function in both rheumatoid arthritis and
ulceration. This study aims to quantify the amounts of IL
8 in saliva from four groups: healthy persons, rheumatoid
arthritis patients, ulcer patients, and patients with both
illnesses together. Given that IL 8 is involved in both
rheumatoid and ulceration, it’s plausible that those who
have both diseases have greater amounts of IL 8. If this
theory is validated, it may create opportunities for treating
patients by emphasizing immunomodulation techniques.

2. MATERIALS AND METHODS

2.1. Study Design

This investigation received the endorsement of the
Ethics Committee at the University of Kufa, College
of Dentistry, Department of Oral Pathology. Employing
a descriptive, analytical, and cross-sectional approach,
this study engaged patients with aphthous ulceration
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(AU), Rheumatoid Arthritis (RA), both conditions, and
a control group of healthy individuals. Participants were
recruited from attendees at the dental clinic of the college.

2.2. Sampling

The control group comprised individuals undergoing
routine health checkups at laboratories, with no history of
medication use or systemic illnesses. Rheumatic subjects
were identified among those visiting the Rheumatology
Center, characterized by Rheumatoid Factor levels of
>14 TU/ml and anti-CCP (cyclic citrullinated peptide) level
of >20 u/ml. These individuals also presented with typical
RA symptoms such as joint pain and tenderness, joint
swelling and inflammation, morning stiffness, fatigue,
fever and loss of appetite, joint deformities, reduced range
of motion and rheumatoid nodules. Patients manifesting
symptomatic AU were identified from the same dental
clinics based on clinical assessments and history of present
illness, those with AU were distinguished from others with
other types of ulcerations such as traumatic ulceration,
ulcerative lichen planus and herpetic ulceration according
to the clinical findings.

Exclusion criteria for all groups included the use of med-
ications, the presence of systemic conditions other than
AR and AU, inflammation in other body parts, and peri-
odontal diseases. Lifestyle factors like smoking, substance
abuse, and alcohol consumption were also considered for
exclusion.

2.3. Serological and Salivary Tests

Rheumatoid Factor and Anti-CCP tests were conducted
for AU patients. Based on the results, they were categorized
into either the AU group or the combined AU and AR
group. This recruitment continued until the desired sample
size of 42 was reached.

The use of drugs, the existence of systemic disorders
other than AR and AU, inflammation in other parts of the
body, and periodontal diseases were the exclusion criteria
for all the groups. Lifestyle characteristics such as alcohol
usage, drug addiction, and smoking were also taken into
account for exclusion.

Participants provided a 3 mL blood sample between
7 and 9 a.m., minimizing circadian influences. 3 mL of
unstimulated saliva was collected from each participant
using the spitting technique. The blood samples were
centrifuged at 3000 rpm for 15 minutes post-clotting for
anti-CCP and RF analysis using the separated plasma.
Saliva samples were immediately frozen at —20 °C for sub-
sequent IL-8 concentration measurement using the ELISA
kit (Innovative ELISA, R and D Systems Inc., USA).

2.4. Statistical Analysis

In this study, only data with a P value below 0.05 were
deemed to have statistical significance. For the analysis of
this data, we employed the Statistical Package for Social
Sciences (SPSS) version 20, along with Microsoft Excel
2010. A one-way ANOVA test was utilized to compare data
across different groups.
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TABLE I: THE CONCENTRATION OF SALIVARY IL-8 IN THE STUDY GROUPS
Groups Mean + SD IL-8 range F-testx P-value
Control 213.69 + 84.65 195-459 187.66 0.0001

AU 381 £+ 108.48 254-700

AU & RA 483.33 £ 141.20 253-572

RA 338.57 £ 79.11 89-389

Note: *One-Way ANOVA test.

TABLE II: MuLtiPLE COMPARISON BETWEEN THE 4
Groups UsIN POST HOC ANALYSIS

Multiple comparison Mean difference P-value
Control group —167.31 0.016
AU group
Control group —124.61 <0.001
RA group
Control group —269.64 <0.0001
AU + AR group
AU group —102.33 0.06

AU + AR group

TABLE III: MEAN AND STANDARD DEVIATION
oF RF AND ANTI-CCP FOR THE 4 GROUPS

Groups RF mean +£ SD  Anti-CCP mean +
SD
Control 3.39 +0.40 12.81 + 1.49
AU 4.03 £ 0.46 15.78 +£2.27
AU & AR 2391 +3.18 33.10 +5.82
AR 19.19 +4.93 29.24 +7.73
3. REsuLTs

26 Rheumatoid Arthritis (RA) patients, 26 healthy con-
trols, and 42 patients with aphthous ulcer (AU) were
evaluated. Among the AU patients, 28.42% also had
Rheumatoid Arthritis; As indicated in Table I, the average
salivary level of IL-8 was highest in patients with both
AU and Rheumatoid Arthritis (483.33 £ 141.20 pg/mL),
followed by the AR group (338.57 £ 79.11 pg/mL), the AU
group (381 £ 108.48 pg/mL), and the control group (213.69
=+ 84.65 pg/mL). A one-way ANOVA revealed significant
differences between these groups in terms of their salivary
IL-8 levels (P = 0.0001).

Salivary IL-8 levels were found to differ significantly
between the AU and control groups (P = 0.016), between
the Rheumatoid Arthritis and control groups (P < 0.001),
between the control group and the combined AU + AR
group (P < 0.0001), and between the AU and AU + AR
groups (P = 0.013) after further analysis using the post hoc
least significant difference test. Even though individuals
with both AU and AR had saliva with an average IL-
8 content greater than those with Rheumatoid Arthritis,
this difference was not statistically significant (P = 0.06)
[Table II].

The mean values for RF and Anti-CCP was highest in
AU patients with AR, followed by the AR, AU, and control
groups, respectively [Table I11].

4. DISCUSSION

The underlying causes of aphthous ulceration are yet
to be fully determined. Emerging theories suggest that
the disease’s development is closely linked to the immune
system, specifically T-cell-mediated responses involving
macrophages and T cells in the lesion areas. The produc-
tion and release of a variety of cytokines by cells in the
blood and oral mucosa are thought to be key factors in the
initiation and advancement of the condition [9].

The scientific field has long been engaged in the search
for a dependable and nonintrusive method to monitor
the progression and treatment of aphthous ulceration.
A significant amount of research has been dedicated to
finding a noninvasive, economical diagnostic method to
accurately measure disease-related cytokines in blood and
other bodily fluids [10], [11].

The findings of our recent study reveal a significant ele-
vation in the mean levels of IL-8 in the saliva of individuals
with aphthous ulceration compared to those in a control
group, with a statistical significance of P = 0.016.

Rhodus and colleagues have identified that the levels of
IL-8, both in saliva and serum, are markedly increased in
patients with aphthous ulceration compared to a control
group [12]. This points to the potential of IL-8 as a valu-
able biomarker for diagnosis, ongoing monitoring, and the
planning of treatment strategies for this condition.

Research by Chiang and their team has shown that
IL-8 levels in the oral fluid of patients suffering from
aphthous ulceration are significantly higher than those in
healthy individuals [13]. Their findings advocate for the
effectiveness of using saliva samples for detecting increased
cytokine levels in aphthous ulceration, suggesting that
salivary IL-8 is a dependable indicator for evaluating the
disease’s severity. Furthermore, (Tavangar et al. have also
observed a notable increase in serum IL-8 levels in patients
with this condition compared to healthy subjects (P =
0.002).

The heightened levels of cytokines found in the saliva
of individuals with aphthous ulceration may be due
to increased production by inflammatory cells or ker-
atinocytes [14]. Additionally, in severe cases of aphthous
ulceration, the damaged oral mucosa may lose its effective-
ness as a barrier, which could further contribute to elevated
cytokine levels in saliva [15], [16].

In cases of aphthous ulceration, keratinocytes are
known to produce IL-1 and TNF-«. Similarly, mononu-
clear cells around the ulcerated mucosal areas are capable
of releasing TNF-« [17]. When stimulated by IL-1 and
TNF-«a, various cells within the ulceration sites, including
keratinocytes, macrophages, T cells, endothelial cells, and
fibroblasts, can produce significant amounts of IL-8. This
cytokine plays a critical role in attracting T cells, especially
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cytotoxic T cells, to the site of the ulceration, contributing
to the disease’s pathogenesis [18].

The second aim of our study is to compare the sali-
vary levels of interleukin-8 between individuals with type
Rheumatoid Arthritis and non-Rheumatoid individuals
in the context of aphthous ulceration, to understand any
potential differences and correlations.

In this study, we observed that the mean salivary level
of IL-8 in Rheumatoid Arthritis patients with aphthous
ulceration was significantly higher compared to healthy
controls (P < 0.001). This aligns with numerous reports
indicating elevated serum levels of IL-8 in Rheumatoid
Arthritis, which are also reflected in higher salivary con-
centrations. The presence of IL-8 in saliva likely mirrors
its serum levels, suggesting that the systemic inflammatory
response in these patients contributes to oral manifesta-
tions like aphthous ulceration [19].

Research, including a pivotal study by Choi et al. [19],
has consistently shown that serum levels of IL-8 are signif-
icantly higher in Rheumatoid Arthritis patients than in the
control group20. The resultant increase in IL-8 exacerbates
inflammatory responses, which is particularly relevant in
the development and persistence of aphthous ulceration in
Rheumatoid Arthritis.

In our investigation, the AU and RA patients’ salivary
IL-8 concentrations were much greater (P < 0.05) than
those of the control and AU groups. The pathophysiology
of AU and RA and the synergistic effect in individuals with
AU and RA are indicated by the increased salivary and
serum levels of IL-8 in the control, AU, and AU + RA
groups, respectively.

In the present investigation, AU patients, Rheumatoid
Arthritis patients, and AU + RA patients had considerably
greater salivary levels of IL-8 than did the healthy popula-
tion. Serum sampling appears to be more intrusive and less
convenient than salivary sampling. The salivary sampling
technique can be used in addition to or instead of the serum
sample.

A constraint of this research was the dearth of par-
ticipants’ cooperation and the challenge of recruiting a
sufficient number of eligible AU patients. Furthermore,
even though patients without inflammatory or systemic
disorders were included, it was not able to completely
eradicate moderate internal inflammation, which could
have a negligible impact on the level of TL-8.

Future research with a bigger sample size is necessary
to evaluate and compare salivary levels of IL-8 in various
AU forms and look into its impact on the disease’s clinical
progression.

5. CONCLUSION

The study shows that individuals with AU and RA,
especially those who have both disorders, have a signifi-
cant increase in salivary IL-8 levels. These results imply
that IL-8 may be a useful biomarker for inflammation in
these illnesses. Additional investigation might examine IL-
8’s potential as a target for therapeutic treatments, which
could open up new treatment options for various inflam-
matory diseases.

Mahdi et al.

ETHICAL CONSIDERATION

The ethical committee at the Oral Pathology Depart-
ment/College of Dentistry/University of Kufa approved
the study.

CONFLICT OF INTEREST

Authors declare that they do not have any conflict of
interest.

REFERENCES

[11 Saikaly SK, Saikaly TS, Saikaly LE. Recurrent aphthous ulcera-
tion: a review of potential causes and novel treatments. J Dermatol
Treat. 2018;29(6):542-52. doi: 10.1080/09546634.2017.1422079.

[2] Matsushima K, Yang D, Oppenheim JJ. Interleukin-8: an
evolving chemokine. Cytokine. 2022 May;153:155828. doi:
10.1016/j.cyt0.2022.155828.

[3] Long X, Ye Y, Zhang L, Liu P, Yu W, Wei F, et al IL-§, a
novel messenger to cross-link inflammation and tumor EMT via
autocrine and paracrine pathways. Int J Oncol. 2016;48:5-12.

[4] Mukaida N. Pathophysiological roles of interleukin-8/CXCL8
in pulmonary diseases. Am J Physiol Lung Cell Mol Phys-
iol. 2003 Apr;284(4):L566-77. doi: 10.1152/ajplung.00233.2002.
PMID: 12618418.

[5] Gupta P, Ashok L, Naik SR. Assessment of serum interleukin-8 as
a sensitive serological marker in monitoring the therapeutic effect
of levamisole in recurrent aphthous ulcers. Indian J Dent Res. 2014
May—Jun;25(3):284-9. doi: 10.4103/0970-9290.138293.

[6] Filer A,Raza K, Salmon M, Buckley CD. The role of chemokines in
leucocyte-stromal interactions in rheumatoid arthritis. Front Biosci.
2011;13:2674-85. doi: 10.2741/2874.

[71 Lotz M, Terkeltaub R, Villiger PM. Regulation of IL-8 expression
by human articular chondrocytes. J Immunol. 1992;148(2):466-73.
doi: 10.4049/jimmunol.148.2.466.

[8] Beaulieu AD, McColl SR. Differential expression of cytokines
in neutrophils isolated from synovial fluid and blood of patients
with rheumatoid arthritis. Arthritis Rheum. 1994;37(6):855-9. doi:
10.1002/art.1780370613.

[9] Preeti L, Magesh K, Rajkumar K, Karthik R. Recurrent aphthous
stomatitis. J Oral Maxillofac Pathol. 2011 Sep;15(3):252-6. doi:
10.4103/0973-029X.86669.

[10] Akintoye SO, Greenberg MS. Recurrent aphthous
stomatitis. Dent Clin North Am. 2014 Apr;58(2):281-97. doi:
10.1016/j.cden.2013.12.002.

[11] Rhodus NL, Bereuter J. Evaluation of a chemical cautery agent
and anti-inflammatory ointment for recurrent aphthous stomatitis.
Quintessence Int. 1998 Dec;29(12):769-73.

[12] Chiang C, Chang Z, Wang Y, Wu Y, Wu Y, Sun A. Recur-
rent aphthous stomatitis—Etiology, serum autoantibodies, anemia,
hematinic deficiencies, and management. J Formos Med Assoc.
2019;118(9):1279-89.

[13] Queiroz S, Da Silva M, Medeiros A, Oliveira P, Gurgel B, Silveira
E. Recurrent aphthous ulceration: an epidemiological study of
etiological factors, treatment and differential diagnosis. An Bras
Dermatol. 2018;93(3):341-6.

[14] Swain SK, Gupta S, Sahu MC. Recurrent aphthous ulcers—Still a
challenging clinical entity. Apollo Med. 2017 Oct-Dec;14(4):202—6.
doi: 10.4103/am.am_40_17.

[15] Shulman JD. An exploration of point, annual, and lifetime preva-
lence in characterizing recurrent aphthous stomatitis in USA
children and youths. J Oral Pathol Med. 2004;33(9):558-66.

[16] Sun A, Chang YF, Chia JS, Chiang CP. Serum interleukin-8 level
in monitoring recurrent aphthous ulcerations. J Oral Pathol Med.
2004 Mar;33(3):133-9.

[17] Gupta P, Ashok L, Naik SR. Serum interleukin-8 in monitor-
ing the therapeutic effect of levamisole in recurrent aphthous
ulcers. Indian J Dent Res. 2014 May—Jun;25(3):284-9. doi:
10.4103/0970-9290.138293.

[18] Kaczynski T, Wronski J, Gluszko P, Kryczka T, Miskiewicz
A, Gorski B, et al. Salivary interleukin levels in patients with
periodontitis and rheumatoid arthritis. Cent Eur J Immunol.
2019;44(3):269-76. doi: 10.5114/ceji.2019.89601.

[19] Choi IA, Kim JH, Kim YM, Lee JY, Kim KH, Lee EY,
et al. Periodontitis is associated with rheumatoid arthritis: a study
with longstanding rheumatoid arthritis patients in Korea. Korean
J Intern Med. 2016 Sep;31(5):977-86. doi: 10.3904/kjim.2015.202.
Epub 2016 Mar 25. PMID: 27017391; PMCID: PMC5016284.

Vol 1] Issue 1 | Month 2024


https://doi.org/10.1080/09546634.2017.1422079
https://doi.org/10.1016/j.cyto.2022.155828
https://doi.org/10.1152/ajplung.00233.2002
https://doi.org/10.4103/0970-9290.138293
https://doi.org/10.2741/2874
https://doi.org/10.4049/jimmunol.148.2.466
https://doi.org/10.1002/art.1780370613
https://doi.org/10.4103/0973-029X.86669
https://doi.org/10.1016/j.cden.2013.12.002
https://doi.org/10.4103/am.am_40_17
https://doi.org/10.4103/0970-9290.138293
https://doi.org/10.5114/ceji.2019.89601
https://doi.org/10.3904/kjim.2015.202

	Elevated Salivary IL-8 Levels in Patients with Aphthous Ulceration and Rheumatoid Arthritis: A Cross-Sectional Study
	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusion
	Ethical Consideration
	Conflict of Interest
	References




