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ABSTRACT

Objectives: Analyze the difference of salivary leptin in between healthy children with gingivitis and hemodialysis (HD) children with gingivitis.

Methods: A total of 20 children, ages 11–16-year-old with gingivitis, were chosen as subjects; 10 were on HD and 10 were healthy children. The level 
of salivary leptin was measured using the enzyme-linked immunosorbent assay method.

Results: The results showed a significant difference of salivary leptin levels between the children on HD (61,300 ± 4151 pg/ml) and the healthy 
children (57,200 ± 3173 pg/ml).

Conclusions: There is a significant difference in the salivary leptin levels in children on HD with gingivitis and healthy children with gingivitis.
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INTRODUCTION

Chronic kidney disease (CKD) indicates that kidney damage has 
occurred [1-3]. In end-stage renal disease, patients require therapy 
in the form of hemodialysis (HD), peritoneal dialysis, and kidney 
transplant. Patients undergoing dialysis tend to experience a variety of 
dental problems such as periodontal disease [4]. Some studies suggest 
that there is a relationship between periodontal disease and CKD [5-8].

Periodontal disease will lead to the presence of inflammation that 
causes the body to produce an immune reaction against the bacteria. 
Previous studies revealed that CKD is an inflammatory process and 
the biomarkers of inflammation increase since early stages of CKD 
[9]. The newest leptin triggered by cytokines that influence the host’s 
response to infection and inflammatory stimulation [10-12]. Leptin is 
a product of the obesity (ob) gene that plays a role in regulating body 
weight, energy balance, reproduction, the hematopoietic system, bone 
remodeling, the immune system, and the neuroendocrine function [12-
16]. Studies measuring leptin levels in patients with CKD have shown 
increased serum leptin levels with respect to decreased glomerular 
filtration rate [13]. Based on this, the investigators of the current 
study were interested in examining leptin levels in salivary gingivitis 
patients by comparing healthy children and patients with renal failure 
undergoing HD therapy.

MATERIALS AND METHODS

Materials
Subjects

This study was approved by the Ethical Committee of the Faculty of 
Dentistry Indonesia and Cipto Mangunkusumo Hospital. This research 
is an observational analytical research using a cross-sectional method. 
Sampling was conducted in December 2016 in Cipto Mangunkusumo 
Hospital, Indonesia. Total numbers of 20 children with gingivitis, 10 
were undergoing HD and 10 were healthy children, were selected 
and subjected. Sampling of saliva was performed after parents signed 
informed consent.

Methods
Saliva collection and measurement of salivary leptin levels
The unstimulated saliva was taken using a plastic pipette by taking 
5 ml of saliva from under the tongue. The analysis of leptin levels was 
performed using human leptin enzyme-linked immunosorbent assay 
(ELISA) (Ultrasensitive), 22-LEPHUU-E01, Alpco.

Statistical Analysis
Data analysis to determine the difference of salivary leptin levels 
between children with CKD on HD and healthy children was performed 
using an unpaired t-test with a significance value of p≤0.05.

RESULTS

The mean value of leptin saliva levels of children with CKD on HD 
(61,300 ± 4151  pg/ml) and healthy children (57,200 ± 3173  pg/
ml). These results show that the mean of salivary leptin in children 
undergoing HD is higher than the mean of healthy children. The 
hypothesis test using an unpaired t-test obtained p=0.023 (p≤0.05). 
These results indicate that there is a significant difference between 
salivary leptin levels of children with CKD on HD with gingivitis and 
healthy children with gingivitis.

DISCUSSION

Several studies have suggested that there is a relationship between 
periodontal disease and CKD [5-8]. The etiology of periodontal disease 
is multifactorial. The presence of inflammation causes the body to 
produce an immune reaction. The most recent leptin triggered by 
cytokines, such as interleukin (IL)-1β and tumor necrosis factor-alpha 
(TNF-α), that have an effect on the host’s response to infection [12]. For 
this reason, we selected gingivitis groups to indicate local inflammation 
in the oral cavity.

Leptin is a protein secreted by various tissues in the body [12,13]. 
Leptin plays a role in the balance of energy, inflammation, bone 
remodeling, and the immune system [14,15]. Increased leptin levels 
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during infection and inflammation suggest that leptin is a part of the 
host’s response and defense mechanism of its immune system [17]. The 
plasma leptin concentration in CKD patients on HD differs from that 
found in patients with normal renal function [18]. To date, physiologic 
and leptin degradation pathways in humans are still unknown [19,20].

The purpose of this study was to analyze differences in salivary leptin 
levels between children on HD and healthy children with gingivitis. This 
study was conducted on healthy children and a group of patients with 
renal failure undergoing HD therapy who have immunologic disorders 
affected by systemic conditions. Study about salivary leptin levels in 
children with CKD undergoing end-stage HD therapy with gingivitis has 
not been done in Indonesia.

The design of this study was an analytic observation using a cross-
sectional method. This study grouped children with CKD on HD and 
healthy children based on leptin as a biomarker [21,22]. The advantage 
of this research design is its simplicity and relatively short research 
time, and the results also were obtained in a short time.

The study sample was obtained by non-probability sampling based on 
consecutive sampling of all subjects who came and fulfilled the election, 
and all were included in the study until the required number of subjects 
was met [23]. Subject selection was made through clinical examination. 
Based on the inclusion criteria, the subjects of this study were children 
on HD and healthy children who had gingivitis. At the time of the 
research, the study subjects were ages 11–16-year-old based on the 
inclusion criteria. For the children with CKD undergoing HD therapy, 
the gingivitis index was measured, and 5 ml of saliva was taken. After 10 
research subjects with CKD were obtained, then, a study was conducted 
on 10 healthy children who had the same age, sex, and gingivitis index 
criteria of the subjects with CKD. Matching the subjects of the study 
was an effort to equalize the confounding variables between the two 
groups [21]. Matching the subjects in this study was undertaken to 
obtain leptin levels from each subject by eliminating factors affecting 
leptin fluctuations.

A non-invasive gingival examination, Lobene modified gingival index, 
was used to assess the clinical picture of gingival severity while 
eliminating the risk of bleeding. Lobene modified gingival index was 
chosen because there is a modification of gingivitis measurement only 
using the clinical picture without probing and because the examination 
can be performed in a relatively short time [10,24]. Measurement of 
the gingival index was performed to ensure that both groups studied 
belong to the same gingivitis group.

This study used saliva samples because, based on the literature, leptin 
can be produced and stored in salivary glands. Saliva was taken while 
the patient was in a sitting position. The children were instructed to 
rinse for 1  min, then were left for 1  min before saliva was collected 
under the tongue in hopes that saliva would be obtained directly from 
the major salivary glands and not contaminated. The saliva was taken 
with long pipettes until a 5 ml sample was collected, and the saliva then 
was stored in a 15  ml tube. Saliva samples were stored in ice-cooled 
containers and frozen to maintain the quality of the contents [25-27].

Plasma and salivary leptin levels are influenced by circadian rhythm 
variation, with the highest leptin levels at 24 and the lowest at 10 [28]. 
The saliva sampling process was limited between 10:30 am and 2 pm 
to prevent the bias of salivary leptin results due to the body’s circadian 
rhythm and leptin levels rising from the lowest value [18-20].

The ELISA method is used to detect and measure salivary leptin levels in 
a sample [18]. In this study, salivary leptin levels were measured using 
human leptin ELISA (ultrasensitive), 22-LEPHUU-E01, Alpco, USA [29].

Previous research has demonstrated high levels of leptin in children 
on HD, but the results obtained from measuring leptin levels in the 
blood were examined without the homogeneity of systemic conditions 

or the condition of group immunity [19,30]. Non-invasive leptin 
measurements can be performed in saliva [31].

The hypothesis was tested using an unpaired t-test. Table  1 
summarizes a significant difference in salivary leptin levels between 
children with CKD on HD with gingivitis and healthy children with 
gingivitis (p=0.023). This condition may be caused by a unique 
immune regulation caused by differences in the immune capacity 
between children on HD and healthy children [32]. The t-test obtained 
p=0.023 (p≤0.05). Table  1 summarizes the average value of salivary 
leptin levels in children with CKD on HD as 61,300 ± 4151 pg/ml 
and in healthy children as 57,200 ± 3173 pg/ml. This result shows a 
significantly higher level of salivary leptin in children with CKD on HD 
than in healthy children.

Leptin is a protein produced by various tissues of the body, with its 
primary source being adipose tissue and production by the placenta, 
T cells, osteoblasts, and gastric epithelium [12,13]. In healthy humans, 
leptin concentration can be affected by the size of adipose tissue mass in 
the body, as well as sex, fasting, and other factors [14,33]. In this study, 
homogenization of age, sex, and gingival index to eliminate confounding 
factors may have affected leptin levels.

In late-stage CKD patients, leptin levels were significantly higher 
than controls with normal renal function [34]. Leptin acts on 
peripheral tissue and increases the inflammatory response by 
stimulating the production of TNF-α, IL-6, and IL-12 [28,35,36]. 
High leptin concentrations in patients with CKD may be one of the 
mechanisms induced in inflammatory conditions due to an impaired 
immune system [28,33]. Leptin affects humoral and cellular immune 
response; this is supported by studies that show leptin directly 
regulating B cells and T cells. Human leptin not only modulates 
the activation and proliferation of human T lymphocytes but also 
increases cytokine production. Human leptin affects the regulation 
of the immune system by stimulating increased production of IL-2, 
IFN-γ, TNF-α, and IL-6 [28].

In this study, the leptin levels examined were salivary leptin levels. 
Examination of salivary leptin was used to see average leptin levels 
in an inflammatory state with similar levels of inflammation in the 
oral cavity. In this study, the inflammatory state of the oral cavity that 
can be seen clinically is gingivitis. From the measurement of salivary 
leptin levels using the ELISA method, it was found that salivary leptin 
levels of children with CKD on HD were higher than those of healthy 
children. This is consistent with the literature, which suggests that, 
in gingivitis, the immune response is affected by the systemic state 
of the individual [11,30]. This may be associated with a chronic 
inflammatory state in patients with CKD, which may be affected by 
various factors, including increased and decreased proinflammatory 
cytokines, repetitive infection, and metabolic disorders.

CONCLUSION

Based on the results of the research and discussion above, it can be 
concluded that there is a significant difference in salivary leptin levels 
between children with CKD on HD with gingivitis and healthy children 
with gingivitis. The mean rate of salivary leptin in children with CKD 
undergoing HD is higher than for healthy children.

Table 1: Mean, standard, and leptin differences among children 
on HD with gingivitis and healthy children with gingivitis

Group n Average leptin 
level±standard 
intersection pg/ml

p

Healthy children 10 57,200±3173 0.023*
Children on hemodialysis 10 61,300±4151
Amount 20
*p≤0.05
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