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Abstract

Introduction: Periodontitis is an inflammation of teeth-supporting
tissues. Regarding the connection between breast cancer treatments and
periodontal disease, the level of Interleukin-29 may be considered as a
tool for prognostic prediction of disease to take adequate measures to
prevent it. This study was conducted to assess the level of Interleukin-
29 among women with breast cancer and periodontitis, and the quantity
of HSV-1 antigen was also assessed.

Methods: This cross-sectional study was conducted on 90 women with
breast cancer divided into three groups: periodontal patients after
receiving chemotherapy (n=30), periodontal patients not receiving
chemotherapy treatment (n=30), and patients without periodontitis as a
control group (n=30). The levels of Interleukin-29 and HSV-1 antigen
were measured using saliva samples of individuals and the ELISA
method. The mean level of Interleukin-29 and HSV-1 antigen was
analyzed among the three groups using the ANOVA test.

Results: The mean of HSV-1 antigen in the group of patients with
periodontitis after receiving chemotherapy was higher than the other
two groups, but no statistically significant difference was observed
among the three groups (P=0.071). The mean of Interleukin-29 level in
the periodontitis group receiving chemotherapy (296.85) showed no
significant differences as compared to the periodontitis group not
receiving chemotherapy (314.99) and the control group (303.79)
(P=0.572).

Conclusion: Compared to patients without periodontitis, the mean of
Interleukin-29 level was greater in breast cancer patients with
periodontitis. Moreover, a high level of HSV-1 antigen in periodontal
patients receiving chemotherapy revealed an increased risk of
periodontitis in breast cancer patients, emphasizing the importance of
paying attention to oral and dental health in breast cancer patients.

Keywords
Interferon Type 11, Interleukin-29, HSV-1 Antigen, Periodontitis, Breast Cancer

Copyright © 2023 Salahuddin Jasim and Ibrahim Taha. Published by Breast Cancer Recearch Center, ACECR

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
CIACEM | icense (https://creativecommons.org/licenses/by-nc/4.0/ ) Non-commercial uses of the

work are permitted, provided the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.30699/ijbd.16.1.85
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.6.7
https://ijbd.ir/article-1-1043-fa.html

m Role of type 11 Interferon (I1L-29) on HSV-1 infection ...

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.6.7 ]

[ DOI: 10.30699/ijbd.16.1.85 ]

Introduction

An inflammatory disorder of the
periodontium, tissues supporting teeth,
called periodontitis, is triggered by
infection. Periodontitis is a condition that
can be caused by a combination of factors,
including bacteria, the local environment,
and the host’s immune response. Viruses
can cause extensive periodontal destruction
by promoting the spread of potential
infections, altering the host's response,
diminishing the immune system, and
having a direct poisonous effect on
periodontal tissue (1). For instance, when
an individual experiences trauma, has a
weakened immune system or suffers from
inflammatory conditions, the latent Herpes
Simplex Virus (HSV) may trigger systemic
infections or periodontitis lesions. While
many studies have demonstrated a
correlation between HSV-1 and severe
periodontal lesions, the significance of this
association remains unclear (2).

Viruses also stimulate the body to make
IL-29, which has antiviral benefits and is
generated through three stages:
inflammation, degeneration of connective
tissue, and destruction of the alveolar bone,
all of which bring forth clinical symptoms.
Recently, Interleukin-29 (IL-29), featuring
with antiviral aptitude, has been identified
as a new member of the interferon (IFN)
family, categorized as Type Il interferons.
There is a positive correlation between
clinincal parameters (pocket probing depth
(PPD), clinical attachment level (CAL),
and gingival index) and IL-29 level. A
deeper pocket and increased attachment
loss were associated with higher 1L-29
level (3).

Various sudies have suggested that there is
a correlation between periodontal disease
and autoimmune illnesses, fertility
problems, pregnancy issues, and certain
types of cancer, such as breast cancer in
women (4). Breast cancer is the most
prevalent cancer type among women, and
early detection can improve prognosis and
survival rates. Cancer treatments involve
surgery, radiation, chemotherapy, hormone

therapy, immunotherapy, and biological
therapy, but chemotherapy has a
significant role in treatment.
Chemotherapy drugs target cancer by
eliminating tumor cells throughout the
body, whereas surgery or radiation therapy
can only manage cancer in affected
regions. Chemotherapy may also affect
healthy, rapidly dividing cells.
Chemotherapy leads to side effects, such
as mucositis, decreased taste, neurological
sensitivity, salivary changes, and dental
infections that can escalate to periodontal
disease (5).

Patients who have undergone treatment for
breast cancer may experience various
difficulties, including lymphedema,
fatigue, and pain. Besides these issues,
dental problems such as tooth decay,
gingivitis, and periodontitis are often
overlooked (6). Examining the level of
interleukin 29 could provide insight into
the relationship between cancer treatments
and the prevalence of periodontal disease,
as higher level of interleukin 29 is
associated with periodontal disease. The
study attempted to assess the level of
interleukin 29 and the quantity of HSV-1
antigen with periodontitis in breast cancer
women.

Material and Methods

The cross-sectional study was conducted
on 90 women with breast cancer referred
to Baghdad dental clinic in 2021. In total,
ninety participants were divided into three
groups: periodontal patients after receiving
chemotherapy (n=30), periodontal patients
not receiving chemotherapy treatment
(n=30), and patients without periodontitis
not receiving chemotherapy as a control
group (n=30). The inclusion criteria were:
age 40-75 years, confirmed breast cancer
diagnosis by pathology report, having at
least 20 healthy teeth in the oral cavity,
and no periodontal treatment within the
preceding six months. Informed consent
was obtained from all eligible individuals.
It should be noted that the present study
was approved by the Research Ethics

16(1):85-95


http://dx.doi.org/10.30699/ijbd.16.1.85
https://dorl.net/dor/20.1001.1.17359406.1402.16.1.6.7
https://ijbd.ir/article-1-1043-fa.html

[ Downloaded from ijbd.ir on 2023-09-04 ]

[ DOR: 20.1001.1.17359406.1402.16.1.6.7 ]

[ DOI: 10.30699/ijbd.16.1.85 ]

16(1):85-95

Iranian Journal of Breast Diseases | Salahuddin Jasim and Ibrahim Taha

Review Team at the Faculty of Dentistry,
University of Baghdad (N0.402821).

An unstimulated saliva sample was
collected from all participants to assess the
level of interleukin 29 and HSV-1 antigen.
Samples of saliva were gathered prior to
the clinical periodontal examination
between 9-11 a.m., no less than one hour
following the last meal. Moreover,
individuals were instructed not to brush
their teeth 45 minutes before sample
acquisition. The sample was collected
using the standard saliva collection method
and stored in a cooler box. Then, the levels
of HSV-1 antigen and Interleukin-29 was
measured using the ELISA method.

All data were analyzed using the Statistical
Package for Social Sciences SPSS version
26. The normality of the data was
determined using the Kolmogorov-Smirnov
test. Based on the normal distribution of
the data, the ANOVA test was conducted
to compare the levels of HSV-1 antigen
and interleukin 29 among the three groups.
The test was done with a significance level
of 0.05.

Results

This study was conducted on 90 women
with breast cancer, and no patient was
excluded from the study. The mean age of
periodontal patients receiving
chemotherapy, periodontal patients not
receiving chemotherapy treatment, and the

control group was 53.83 (£9.281), 54.03
(x9.281), and 45.30 (+4.481) years,
respectively.

The mean of the PPD parameter for
periodontal ~ patients not  receiving
chemotherapy was 5.53mm, while the
mean of the PPD parameter for the
periodontal patients undergoing
chemotherapy was 5.76mm. The mean of
the CAL parameter in periodontal patients
not receiving chemotherapy and those
receiving chemotherapy was 4.23 mm and
4.55 mm, respectively.

The mean of HSV-1 antigen (ng/L) and
Interleukin-29 (ng/L) in all groups is
summarized in Table 1. According to the
ANOVA test results, periodontal patients
receiving chemotherapy had a higher mean
HSV-1 antigen level (0.234) compared to
their counterparts not receiving
chemotherapy (0.222) and the control
group (0.220). However, no statistically
significant ~ difference  was  found
(P=0.071). The mean Interleukin-29 level
in the group with periodontitis and no
history of chemotherapy was 314.99,
which was higher than the groups with
periodontitis and a  history  of
chemotherapy (296.85) and the control
group (30.3.79). However, the three groups
did not differ significantly (P=0.572).

Tablel: The mean levels of HSV-1 antigen (ng/L) and Interleukin-29 among study groups

Periodontitis without

Periodontitis with

Variables chemotherapy chemotherapy Control P_value
MeantSE MeantSE MeantSE
HSV-1 antigen 0.222(0.004) 0.234 (0.004) 0.220 (0.003) 0.071
Interleukin-29 314.99 (13.63) 296.85 (12.01) 303.79 (10.82) 0.572

Discussion

In the present study, the level of HSV-1
antigen was found to be increased in
patients with  periodontitis  receiving
chemotherapy compared to patients with
periodontitis and no  history  of
chemotherapy and the control group,
although it was not statistically significant

(P=0.071). Factors such as emotional
stress, physical injury, malnutrition, and
immune deficiency in cancer patients
undergoing chemotherapy can reactivate
the virus (7). Moreover, according to
Whitley et al., receiving chemotherapy or
weakening the body's immunity causes an
imbalance between the virus and the host,
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resulting in sped-up replication and virus
reactivation(8). Consequently, the rise of
HSV antigen in participants undergoing
chemical therapy in this study suggests
viral reactivation may occur.

Our study results showed a higher level of
Interleukin-29 in patients with
periodontitis who had not undergone
chemotherapy compared to the group with
a history of chemotherapy and the control
group. Results of a study on individuals
without a history of cancer also illustrated
the highest level of Interleukin-29 in the
gingival tissues. Moreover, gingival
crevicular fluid samples of patients with
aggressive  periodontitis  showed the
highest level of Interleukin-29, but the
lowest level of Interleukin-29 was found in
healthy individuals. The concentration of
Interleukin-29 in people with chronic
periodontitis was intermediate to the two
previously  discussed  groups  (3).
Individuals  with  periodontitis  have
inflammatory mediators and destructive
substances in the gingival tissues and
gingival crevicular fluid, and oral
secretions. Moreover, there is a correlation
between various viruses, including HSV,
and gingival disease. Interferons, in
particular interleukin 28 and 29, generated
by viral infections, are present in tissues
and show clinical signs of inflammation,
disruption of connective tissue, and
alveolar bone destruction. The presence of
these elements in the gingival tissues of
individuals with periodontitis indicates
their significance in periodontal disease.
Our research revealed that the group
receiving chemotherapy had a lower
Interleukin-29 level, demonstrating that
chemotherapy has played an essential role
in lowering inflammatory factors and
decreasing the Interleukin-29 level.
However, both groups with periodontitis
had a higher Interleukin-29 level compared
to the control group. Our results'
generalizability is restricted, so studies
with larger sample sizes and in a cohort
design are required. Some studies have
demonstrated the side effects of breast

cancer treatments, notably chemotherapy
and radiotherapy, on oral health. Hence, it
is strongly recommended that these
patients schedule a dental check-up before
initiating their treatments to preserve and
improve  their  overall  well-being.
Improving the condition of the mouth and
teeth can reduce the likelihood of
infections and dental issues during
treatments that compromise the patient's
immune system. After reviewing the
literature, it has been found that there are
currently no established guidelines
regarding oral and dental care for breast
cancer patients during the follow-up period
(6). To ensure optimal oral and dental
health during breast cancer treatment, it is
crucial to educate patients about potential
complications and their prevention. It is
recommended that healthcare professionals
provide patients with recommendations,
and specialized breast centers should
incorporate dental visits into their follow-
up protocol for patients.

Conclusion

Breast cancer patients with periodontitis
showed a higher level of interleukin-29
compared to  individuals  without
periodontitis, although it was not
statistically significant. Furthermore, it was
observed that the mean anti-HSV-1 antigen
level was higher in patients with
periodontitis undergoing chemotherapy,
suggesting a potential impact of breast
cancer and its treatment on the
development or progression of pre-existing
periodontal diseases.
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