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Abstract 
Objectives: Our aim in this study was to determine the concentration of  salivary glucose in healthy individuals 
and to compare it with the  capillary  glycemia. Study design: Samples of unstimulated whole saliva were  col-
lected  from 63 non-diabetic patients. The concentration of salivary glucose and  capillary blood was measured in 
all of the patients. The salivary glucose  was determined by enzymatic method and spectrophotometry. The data 
was  then  analyzed using the Spearman correlation test, considering values of p<0.05  to be significant. Results: 
The whole sample consisted of 47.6% males and  52.4% women, with an average age of 37.5±15.7 years old. The 
average  rates  of unstimulated salivary flow were 0.41±0.21 ml/min among males and  0.31±0.15 ml/min among 
females. No significant difference was found based  on  these results (p=0.078). The average blood glucose among 
the males studied  was 100.05±13.51 mg/dL, and among females, it was 99.5±13.9 mg/dL. The  average salivary 
glucose for the whole sample was 5.97±1.87 mg/dL, with  5.91±2.19 mg/dL among males and 5.97±1.56 mg/dL 
among females,  respectively,  without presenting any significant differences (p=0.908). The  concentration  of 
salivary glucose did not present any statistically significant  correlation with the capillary glycemia (p=0.732). 
Conclusions: The  results  suggest that the concentration of salivary glucose is not dependent on  capillary glyce-
mia and that the concentration of salivary glucose does not  present significant differences between the measure-
ments for males and  females.   
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Introduction
The concentration of some components of saliva may 
be associated with certain systemic illnesses, reflecting 
the hormonal, immunological, neurological, emotional, 
nutritional and metabolic states of the patient (1). Saliva 
is an organic fluid that is easy to collect by non-invasive 
methods and is not costly to preserve (2). These reasons 
prompt an interest in evaluating the possibility of using 
saliva as a diagnostic resource.  
Glucose is a small molecule that diffuses easily through 
the membrane of the blood vessels, passing through the 
blood serum to the gingival fluid, by way of the gingival 
sulcus, and making its way to the saliva (3).  Elevated 
levels of blood glucose may cause oral alterations such 
as: a higher incidence of cavities (4,5), periodontal dis-
ease (5) and candidiasis (6). However, in the literature, 
we encounter a controversy regarding the relationship 
between the concentration of blood glucose and sali-
vary glucose. Several authors show that an increase in 
the concentration of glucose in saliva has to do with gly-
cemia (6-9); however, this relationship is not confirmed 
in other studies (3, 10-14).
Considering the limited amount of studies that evalu-
ate the concentration of glucose in saliva and the con-
troversy that exists in the relationship between salivary 
glucose and glycemia, in this study, we propose to de-
termine the concentration of salivary glucose, compar-
ing it with the capillary glycemia in healthy patients. 

Material and Methods
The research project of this study was submitted for 
evaluation by the Human Research Ethics Committee 
of the Health Sciences Center at the Federal University 
of Paraíba (Brazil).  
We selected 63 healthy patients (non-diabetic and with-
out oral pathology), aged 18 years or more, who were 
non-smokers and not taking any medication. These pa-
tients were seen at the dental clinic of the Federal Uni-
versity of Paraíba/João Pessoa/Paraíba, in Brazil. 
A medical history was collected from all of the patients, 
in addition to a sample of their unstimulated and stimu-
lated salivary flows, and a capillary blood sample. The 
concentration of salivary glucose and blood glucose was 
determined for each of the samples collected. 

Determination of the unstimulated and stimulated 
salivary flow rates
The unstimulated and stimulated salivary flow rates 
were determined by the method of spitting the saliva. 
Salivary flow was always measured between 9am and 
12pm, while the patient was fasting and had not car-
ried out any oral hygiene at least 90 minutes before col-
lecting the sample.  In order to obtain the unstimulated 
salivary flow rate, the patient was asked to swallow 
the saliva present in the mouth and then to remain still 

without moving the tongue or swallowing the saliva for 
one minute. The patient spat the saliva into a glass tube 
every 60 seconds for a total of 5 minutes. In order to 
obtain the stimulated salivary flow rate, 2% acetic acid 
was applied to the back and tip of the tongue every 30 
seconds for a total of 2 minutes. The patient then spat 
the saliva produced into a graduated tube every 60 sec-
onds (15). The saliva obtained was frozen in order to be 
preserved. 
 
Determination of the concentration of blood glucose
In order to determine the capillary glycemia, the soft 
flesh of the patient’s index finger was cleaned with 
cotton and 70% alcohol. The patient’s finger was then 
pricked with a disposable needle and a drop of blood was 
collected by applying slight pressure to the finger. The 
blood was placed on a reactive test strip for glucose and 
the concentration of glucose was determined by using a 
glucosimeter (ONE TOUCH ULTRA, by JOHNSON & 
JOHNSON®), where the blood glucose is expressed in 
milligrams per deciliter (mg/dL).  

Determination of glucose in the unstimulated sali-
vary flow
The saliva was unfrozen and centrifuged at 3,500 rpm 
for 10 minutes. Immediately thereafter, 10 µl of saliva 
was poured into an Ependoff tube, 1 ml of enzymatic re-
agent was added (Human Glucose Color Kit from Bra-
zil®) and the sample was blended into a homogeneous 
mixture. The standard solution (composed of 1 ml of 
enzymatic reagent) and the white solution (composed of 
1 µl of white solution plus 1 ml of enzymatic reagent) 
were prepared. The sample of saliva, the standard solu-
tion and the white solution were placed in a bain marie 
at 37oC for 5 minutes. 
The reading of the absorbency of the saliva samples was 
performed using a UV-VIS spectrophotometer (ultra-
violet and visible light) BECKMAN DU 640®, with a 
wavelength of 500 nm. Each reading of the sample was 
performed twice.  
The data obtained was subjected to a descriptive and 
comparative statistical study. In order to compare the 
measurements, the Spearman correlation test was used, 
where values of p<0.05 were considered significant.

Results
The sample of this study consisted of 63 non-diabetic 
patients, including 30 (47.6%) males and 33 (52.4%) fe-
males aged between 19 and 72 years; the average age 
was 37.5±15.7 years old.
For the whole sample, the average unstimulated salivary 
flow rate was 0.35±0.22 ml/min, with an average of 
0.30±0.14 ml/min among females and 0.40±0.27 ml/min 
among males, without observing any statistically sig-
nificant difference between the genders (p=0.078). The 
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average stimulated salivary flow rate was 1.43±0.86 ml/
min, with an average of 1.27±0.49 ml/min among males 
and 1.63±1.11 ml/min among females. This difference 
was not found to be statistically significant (p=0.107). 
The capillary glycemia of the patients studied varied 
from 74 mg/dL to 124 mg/dL, with an average of 93±12.6 
mg/dL.  The average was 88.6±8.8 mg/dL among fe-
males, and 99.5±13.9 mg/dL among males, with a sta-
tistically significant difference (p=0.001). The average 
salivary glucose for the whole sample was 5.94±1.87 
mg/dL, with an average of 5.97±1.56 mg/dL among 
females and 5.91±2.19 mg/dL among males. These dif-
ferences were statistically insignificant (p=0.908). The 
concentration of salivary glucose did not present any 
statistically significant correlation with the capillary 
glycemia (p=0.732).  However, we did observe a statis-
tically significant correlation between salivary glucose 
and the unstimulated salivary flow rate (p=0.001). The 
average values, standard deviation and correlation of 
salivary flow, salivary glucose and glycemia of the sam-
ple studied are described below in Table 1.

Discussion
Knowledge of the components of saliva is important 
because they may indicate oral or systemic alterations, 
and it is also important because saliva may be a substi-
tute for blood in lab tests for the diagnosis of illnesses. 
Several studies evaluate the concentration of glucose in 
the saliva of diabetic patients, yet few do so in healthy 
patients with the idea of determining a standard based 
on the results of healthy patients. 
 As for that regarding the concentration of salivary glu-
cose, the average for the patients of this study was 5.94 
mg/dL, very similar to the measurement of 5.57 mg/dL 
recorded by Di Gioia et al. (14).  On the other hand, our 
results differ from those of Agha-hosseini et al. (12), 
who obtained an average salivary glucose measurement 
of 13.6 mg/dL. One explanation for these differences 
may be the choice of certain study designs, as well as 
the diversity of the methods and criteria for selecting 
the samples (11, 16). We highlight that in this study, we 
have observed a statistically significant correlation be-

tween the salivary flow rate and the concentration of 
salivary glucose, which indicates that it is also impor-
tant to consider the average flow rate among the patients 
of the study sample. Karjalainen et al. (6) and Moore 
et al. (16) observed an opposite correlation between 
the concentration of glucose and the salivary flow. It 
is necessary to consider the type of flow: whether it is 
unstimulated or stimulated, and if it the whole salivary 
flow rate or the flow rate for a specific gland. In this 
study, the measurements were recorded with the whole 
unstimulated flow rate.
We have observed in this study that the modifications 
of the levels of capillary glycemia are not reflected in 
the saliva, which corroborated the results of Akanji et 
al. (13), as well as those of Di Giora et al. (14), who also 
evaluated the salivary glucose in healthy patients.
It is important to mention that even in studies on saliva 
in diabetic patients, several authors have not observed a 
correlation between salivary glucose and glycemia: for 
example, Carda et al. (11); Forbat et al. (10) ; Reuterving 
et al. (7) and Ben-Aryeh et al. (3). 
Based on the results obtained from the sample studied, 
we can derive the following conclusions: the concen-
tration of salivary glucose in the unstimulated salivary 
flow rate is not dependent on capillary glycemia and 
there is no statistically significant difference between 
the measurements recorded for males and females.   
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