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Abstract

Objective: To measure the level of immunoglobulin G (IgG) in the gingival crevicular fluid (GCF).
Material and Methods: A total of 158 patients aged >45 years were examined for periodontitis and
interviewed regarding their menopausal status. The non-menopause group entailed female patients with
periodontitis without menopause (n=23). The menopause group included females who stopped
menstruating since >1 year, had a pocket depth of 4-5 mm, and did not have other systemic conditions
(n=40). Samples were selected based on periodontal and menopausal status. In total, 63 samples of GCF
were collected from the participants and tested using an enzyme-linked immunosorbent assay kit for IgG.
Results: The median level of IgG in the menopause group was 39.50 mg/mL, whereas that of the non-
menopause group was 41.08 mg/mL. There was a positive correlation between the plaque index and IgG
level in both groups. In contrast, there was a negative correlation between age and IgG level. However,
there was no correlation between plaque index and age regarding the IgG level in both groups (p>0.05).
Conclusion: The IgG levels in the menopause group were lower than those in the non-menopause group.
As such, menopausal females should take great care of their overall health, including the periodontium.
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Introduction

Periodontitis is one of the most prevalent diseases in Indonesia. It has multifactorial causes and can be
exaggerated by systemic conditions, such as hormonal changes in females [17]. Menopause is a physiological
condition in females that is diagnosed by permanent cessation of the menstrual cycle for >1 year. This usually
occurs at the age of =45 years [2-47]. According to the World Health Organization, the number of females
aged >60 years dominates the total female population, with 336 million in 2000. This is expected to surpass
one billion in 2050. Menopausal females experience hormonal imbalances, such as estrogen and progesterone
imbalances, which affect their oral health [5-77]. This leads to a compromised immune system and inhibits
polymorphonuclear cell chemotaxis and phagocytosis. Consequently, the oral mucosal is more susceptible to
infection [1,8-107].

Immunoglobulin G (IgG) is part of the immune system that protects the periodontal tissue from
pathogens and can be found in the gingival crevicular fluid (GCF). Decreasing immunoglobulin levels,
especially IgG, will increase periodontal disease progression [11-1387. Estrogen regulates the glycosylation of
IgG, which is necessary for IgG to function as an anti-inflammatory agent. Decreasing estrogen levels results
in suppression of the anti-inflammatory effect of IgG, thereby increasing the risk of progression of periodontal
disease [147]. IgG is activated in chronic inflammatory processes such as in periodontitis. This antibody works
through several mechanisms, including binding pathogens and causing their immobilization, binding and
neutralizing toxins, as well as coating pathogens for the body to recognize and eliminate them through
phagocytosis [15-187. This research was conducted to assess the level of IgG in the GCF of menopausal

patients with periodontitis to identify the effect of menopause on periodontitis in elderly female patients.

Material and Methods
Study Design
This is a cross-sectional study and was conducted at the Elderly Social Institution in Jakarta Selatan,

Indonesia.

Sample and Data Collection

The population comprised elderly females living in the nursing home. A total of 158 patients aged >45
years were examined for periodontitis and interviewed regarding their menopausal status. The periodontal
status of patients who completed the interview was subsequently examined by measuring the pocket depth,
gingival recession, and oral hygiene index, including the probe bleeding index, plaque index, and calculus
index using a UNC 15 periodontal probe (Osung Dental Instruments, TX, USA). Tooth mobility was also
assessed.

The inclusion criteria were females who achieved menopause since >1 year, periodontitis with a
gingival pocket depth of 4-5 mm, and patients who did not have other systemic conditions besides menopause;
these patients were included in the menopause group (MG = 40). Females aged 18-45 years with periodontitis
without menopause who did not have any systemic diseases and had a gingival pocket depth of 4-5 mm were
included in the non-menopause group (NMG = 23).

Samples were collected from gingival pockets using a paper point number 20 that was inserted into
the pocket for 30 s. Paper point #20 (Gadapen, Tianjin, China) was stored in an Eppendorf tube with
phosphate buffer saline solution to preserve it. Samples were analyzed using an enzyme-linked immunosorbent

assay kit (Elabscience Inc., Houston, TX, USA) at Indonesian Medical Education and Research, Indonesia.
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Data Analysis
The clinical data were analyzed using IBM SPSS, version 21.0 (IBM Corp., Armonk, NY, USA). The
Mann-Whitney U test and independent T-test were used. Spearman analysis was used as the correlation test.

The clinical parameter of both groups was p<0.05, which was considered significant.

Ethical Clearance
This study was approved by the Ethical Committee of Faculty of Dentistry, Universitas Indonesia,

Protocol No. 090400419, and all patients signed and informed consent.
Results
For the menopause group, the mean plaque index was 1.83, clinical attachment loss was 4.5 and IgG

level was 38.18 (Table 1).

Table 1. Data distribution based on clinical and laboratory parameters.

Clinical and Laboratory Parameters Groups Mean Median (Min.—Max.) p-value
Age (Years) Menopause 69.25 70 (67-75) 0.002
Non-menopause 38.50 38 (36—45) 0.021

Plaque Index Menopause 1.83 1.70 (0.23—3.00) 0.287*
Non-menopause 0.88 0.71 (0.88-1.75) 0.144%
Clinical Attachment Loss (mm) Menopause 4.5 4.52 (2.85-8.50) 0.012
Non-menopause 0.30 0.13 (0.04—0.90) 0.006

IgG Level (ng/mL) Menopause 38.18 39.50 (5.84—66.11) 0.264*
Non-menopause 47.34 41.08 (25.56—99.49) 0.006

Saphiro-Wilk test; *p-value- = 0.05 normal data.

The distribution for clinical and laboratory parameters within menopause status was normal in plaque
index group.
According to Table 2, there was no statistically significant difference in the IgG level; however, the

median IgG level in the non-menopause group was higher than that in the menopause group.

Table 2. The immunoglobulin-G level on menopause and non-menopause groups.

Groups Immunoglobulin-G Level (ng/mL) p-value*
Median (Min—Max.)
Menopause 89.50 (5.84—66.11) 0.206
Non-menopause 41.08 (25.56-99.49)

*Independent T-test.

Discussion

IgG is one of the main humoral immune responses regarding preventing periodontal disease. In
women, the immune system can be affected by hormonal changes in puberty, pregnancy, and menopause.
Menopause is the term for the female condition in which the menstrual cycle has permanently ceased for at
least one year. This alters the progesterone and estrogen levels. A decrease in progesterone and estrogen levels
deteriorates the immune system function. The present study shows that menopausal women are at an increased
risk of developing periodontal disease than women who are not in menopause [7,197].

In menopausal females, the gingiva becomes more susceptible to inflammation and the periodontium is
susceptible to bone loss as the estrogen levels decrease. Estrogen deficiency causes the release of pro-

inflammatory cytokines and causes a higher risk of bone-resorption in periodontitis. Plaque accumulation is the
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main cause of periodontal disease initiation, and an inadequate amount of estrogen results in decreased salivary
flow. Saliva generally functions as an oral cleansing agent, and a decline in its flow results in increased plaque
build-up compared with the non-menopausal female [147].

Progesterone influences the immune system and thereby the periodontium in many ways, including
inhibiting pro-inflammatory cytokines, suppressing leukocyte production, inhibiting polymorphonuclear
neutrophils (PMN), and stimulating PMN phagocytosis; however, there is no information on its effect on
immunoglobulin, particularly IgG [207]. IgG works by binding pathogens, such as viruses and bacteria. In this
case, it binds and eliminates periodontal pathogens. As the humoral immune response in chronic disease,
including periodontitis, IgG can be found in the GCF of patients with periodontitis.

Cross-sectional data for this study was obtained from 63 samples. This study shows that the median
IgG level in the menopause group was lower than that in the non-menopause group. Although the median
score was higher in the menopause group, statistical analysis shows no significant difference. The Spearman
correlation test also showed no significant correlation between age or plaque index and the IgG level; however,
there is a positive correlation between the plaque index and the IgG level, and a negative correlation between
age and IgG level. A positive correlation means that as the plaque index increase, the IgG level also increases.
In contrast, a negative correlation means that as age increases, the IgG levels decrease.

Several confounding factors in the sampling process were not excluded, such as plaque index, clinical
attachment loss, and age limitation for both groups. These can affect the results. Periodontitis severity, which
was showed by clinical attachment loss and plaque index, may also interfere with the IgG level as it is higher
in patients with more pathogens. A higher plaque index indicates more bacteria, and as such, the IgG level will
increase. The age limitation related to the immune system in a person decreases as the person gets older. The
IgG levels also decrease. The IgG levels are lower in older people than in younger people with the same
disease level because of the degradation of cell function. Those were the weaknesses of this study. The samples
have a varying range of severity of periodontitis, which can affect the IgG level as IgG was not only influenced
by local but also the entire state of the mouth.

The immune system is not only influenced by menopause but also by a multitude of factors. Other
conditions, such as degenerative cells on aging and chronic systemic infections or diseases, can also affect IgG

level in GCF.

Conclusion

There was no significant effect of menopause on the IgG level in periodontal disease, specifically
periodontitis. There was also no correlation between plaque index or age and the level of IgG. Many factors
can affect a woman's immune system, including IgG level, which declines during menopause. Further studies

should enhance the inclusive criteria and be more specific.
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