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ABSTRACT

High levels of lipids in saliva are associated with high decay because they have adverse effects on the protective
role of saliva. Our goal is to investigate the level of saliva cholesterol and triglyceride in type 2 diabetic patients
and to determine the relationship between these saliva parameters and the status of dental decay. In this case-
control study, a total 100 patients with diabetes, 50 with high triglycerides and cholesterol and 50 with normal
range of these parameters (control) participated in the study. Both groups had at least 22 teeth. Non-stimulated
saliva was collected from each individual for 5 minutes. All five tooth surfaces were examined for decay and
DMFT of patients was recorded. According to the analysis, there was a significant relationship between serum
cholesterol and saliva cholesterol, and also between serum triglyceride and saliva triglyceride. Carbohydrate,
FBS, and HbA1c showed a relationship with years of having diabetes mellitus, but salivary cholesterol did not
related to age of patients. Salivary triglyceride had a significant relationship only with years of having diabetes
not with FBS, HbA1C and age of patients, also decay had a significant relationship with the age of the patients,
and years of having diabetes, but it did not have relationship with blood glucose levels. In the study group,
salivary cholesterol and DMFT showed a significant relationship, however, saliva triglyceride was not associated
with DMFT in study and control group. In our study, it was found that there was a significant relationship
between decay, missing, and filled teeth (DMFT) and salivary cholesterol, but this relationship was not found
between salivary triglyceride and decay.
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caused by hyperglycemia due to impaired insulin
secretion or function [1]. This chronic disease
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affects the metabolism of carbohydrates, proteins,
fat, water and electrolytes [2].

Diabetes consists of two types: 1 and 2. A genetic
component is involved in the onset of both types,
but the effect of genetic on type 2 diabetes is much
more than type 1 [3].

Type 2 diabetes usually occurs after age 40 and in
obese people [3]. It is characterized by increased
blood sugar and dyslipidemia due to the insulin
resistance [4]. This kind of non-insulin-dependent
diabetes is usually diagnosed in middle age, and
the patient may have lived many years before
diagnosis with this disease [5]. Type 2 diabetics
are treated with oral antidiabetic drugs and diet
[6]. Oral symptoms of diabetes include decreased
salivation, difficulty in swallowing, and speech
impairment, as well as increased probability of
having oral infections. Candidiasis, dental decay,
gingivitis, and mucositis also occur in these people

[7].

Dental decay is a chronic infectious disease caused
by factors such as decay causing microbial plaque
on dental surfaces, plaque microbial activity, and
carbohydrate intake, especially sucrose [8, 9].

It has been observed that systemic diseases cause
decay through changing physiological activity in
the mouth, and diabetes is one of these diseases
[10, 11].

It has been shown that high levels of lipids in
saliva are associated with high decay, dental
plaque maturation, calculus, and periodontal
diseases. Some salivary lipids, such as
lysophosphatidylcholine, affect the activity of
glycosyltransferase, which is associated with the
activity of decay causing bacteria [12].

Studies have demonstrated that saliva can play an
important role in the development and
progression of enamel decay, and salivary lipids
and proteins can have adverse effects on the
protective role of saliva [13]. Previous studies
have shown the relationship between salivary
peptides and dental decay proteins, but there are
few publications in terms of the relation between
lipids, especially cholesterol and triglycerides with
dental decay [7]. It seems that cholesterol
concentrations of saliva are reflection of serum
cholesterol concentrations in people with high
cholesterol levels [14]. In many studies, there is

also a direct relationship between cholesterol and
triglyceride levels in saliva and serum [15]. In a
study on patients with Cystic fibrosis, high lipid
levels of saliva have been proven that reflect the
high levels of lipids in the serum of these people
[12]. According to the study of subramaniam p
and colleagues in 2014, both cholesterol and
triglyceride of saliva in type 1 diabetic children
showed higher amounts than the control group,
and DMFT of diabetic children was more than the
control group in this study. It was found that there
is a significant relationship between saliva
between triglycerides and dental decay in children
[7]. Also, in a study by umiko et al., it was found
that lipids, free fatty acids, and triglycerides in
people with decay probability are higher than the
control group [13]. However, due to lack of
information on the relationship between
cholesterol and triglyceride and dental decay in
diabetic people and because no study has been
conducted on type 2 diabetes so far, hence our
goal is to investigate the level of saliva cholesterol
and triglyceride in type 2 diabetic patients and to
determine the relationship between these saliva
parameters and the status of dental decay.

MATERIALS AND METHODS

This study is a case-control type in which 50
patients with type 2 diabetes and higher
triglycerides and cholesterol than normal range
were considered as the experimental group and
50 patients with type 2 diabetes with the similar
age and sex with the experimental group who had
the normal range of triglyceride and cholesterol
were considered as control group and were
selected among the patients referred to the
diabetes center of the late clinic of Mostafavian
Imam Khomeini Hospital.

Individuals in both groups had at least 22 tooth
and were almost equal in terms of socioeconomic
and oral hygiene. The inclusion criteria for the
experimental group was type 2 diabetic patients
whose levels of FBS, HbA1(C, and triglycerides and
cholesterol were recorded in the last month and
had triglycerides and cholesterol levels higher
than normal ranges.

The inclusion criteria for the control group was
diabetic patients whose blood glucose and
cholesterol and triglyceride tests were recorded in
the last month, as well as their cholesterol and
triglycerides levels were in normal range.
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Patients with any other systemic disease that
affects the level of cholesterol and triglyceride,
and smokers and alcohol users, or any drug that
reduces salivation, were excluded.

At the beginning of the study, written consent was
taken from the after they were informed.

In this study, non-stimulated saliva was collected
from each individual in a sterilized graded
container for 5 minutes. This non-stimulated
saline was collected from the patient to reduce the
effect of circadian rhythms at 9-11 am. Patients
were requested one hour earlier than saliva
collection to avoid eating, drinking and brushing,
and any factor that stimulates saliva [7].

Saliva samples were stored at -4°C and stored in
ice and immediately sent to a biochemical analysis
laboratory [7]. Patients saliva were placed in a
centrifuge device. All specimens were centrifuged
at -27°C and were Kkept in a biochemistry
laboratory to measure triglycerides and their
cholesterol in one day, which would also reduce
the errors of the spectrophotometric device.

Blank, standard and sample solutions were
prepared according to Table 1 and the samples
were incubated for 20 minutes at room
temperature (20-25 ° C) or 10 minutes at 37 ° C.
The standard optical absorption was measured in
a spectrophotometer set at a wavelength of 546
nm (according to the kit instruction).

Table 1: Construction method of blank, standard, and
sample solution

Sample or standard Blank

Sample or standard 10 microliters

Distilled water 10 microliters

reagent 1000 nE‘oliters 1000 microliters

Total triglyceride and total cholesterol were
measured by cholesterol oxidase (CHOD) and
glycerol 3 phosphate oxidase (GPD) in serum

cholesterol and triglyceride Kkits of the Kimia
Pakhsh Company (7). Cholesterol levels higher
than 4.64 mg and triglycerides higher than 3.78
mg/dL are considered as higher than normal (16).
A flashlight and dental sterile mirror and catheter
No. 23 were also used to check dental decay using
the green_venrnillam method (17). All five tooth
surfaces were examined for decay and DMFT of
patients was recorded on the chart. In the DMFT
study, all the teeth were considered if only all
patients had at least 22 teeth in their mouths.

The results were analyzed using SPSS 16 software.
Data description was carried out through central
index and dispersion and appropriate charts and
tables. Parametric variables were analyzed by
Student T test in two groups. Spearman
correlation test was used to study the relationship
between decay and saliva parameters. Also, P-
value was considered less than 0.05.

RESULTS

In this study, 100 patients were examined from
which 50 patients were in the experimental group
and 50 in the control group. The patient group
included people with type 2 diabetes that had
triglycerides and cholesterol higher than the
normal range, and the control group of type 2
diabetic patients had triglycerides and cholesterol
in normal range (TG = 160 and Chol = 200).

The experimental group consisted of 31 males and
19 males (62% females and 38% males) between
the ages of 21-69 years old, and the control group
were at the same age and sex with the
experimental group, so that the control group
included 31 women and 19 males. The mean age
of the group was 50.04 * 11.52 and the mean age
of the control group was 49.94 + 11.89 years. The
mean duration of the disease in the case group
was 8.64 + 4.19 years and in the control group,
this average was 5.75 + 5.5 (Table 2, 3).

Table 2: The characteristics of the control group

FBS Triglyceride levelin Cholesterol level In Triglyceride level in ~ Cholesterol level in DMFT HbAi1c

(Mg/dl) serum(mg/dl) serum(mg/dl) saliva (mg/dl) saliva (mg/dl) (%)
Average 150.40 127.66 163.46 6.78 2.85 13.88 7.66
Standard 67.26 23.23 25.26 7.93 167 535 120
deviation
Lower 127 65 94 0 0 2 62
bound
Upper 598 159 198 46.91 6.30 25 12
bound
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Table 3: The characteristics of the study group

FBS Triglyceride level ~ Cholesterol level Triglyceride level Cholesterol level HbAic
(Mg/dl) in serum In serum in saliva in saliva DMFT (%)
(mg/dl) (mg/dl) (mg/dl) (mg/dl)
Average 192.96 245.58 248.22 22.20 12.22 16.28  8.63
Standard deviation 65.17 225.3 43.5 22.79 12.98 5.82 1.30
Lower bound 127 161 200 0 0 2 6.3
Upper bound 426 1711 412 11851 66 26 13

According to the analysis, there was a significant
relationship between serum cholesterol and saliva
cholesterol (P-value <0.001), as well as serum
triglyceride and saliva triglyceride had also a
significant association (P-value <0.05).

There was a significant correlation between
carbohydrate, FBS, HbAlc, and years of having
diabetes mellitus in diabetic patients (P value
<0.05). But there was not a strong association
between saliva cholesterol and age of patients.

Regarding saliva triglyceride, only years of having
diabetes had a significant relationship, but saliva
triglyceride did not show any relationship with
FBS, HbA1C and age of patients.

The decay with salivary cholesterol showed a very
strong and  significant  relationship  (P-
value=0.006), but in relation to saliva triglyceride,
this relationship wasn’t observed, and dentate
decay did not show a relation with saliva
triglyceride (P-value=0.14).

According to Table 4, decay had a significant
relationship with the age of the patients, so that
with increasing age, the DMFT level was increased
in patients. There was also a significant
relationship between decay and years of having
diabetes (P-value<0.001) that means, patients
who had more time with this disease showed
higher DMFT, but there was no significant
correlation between decay and blood glucose
levels, meaning that decay with FBS and HbA1C
did not show a meaningful relationship.

According to Table 5, in the comparative analysis
of two groups, the control and experimental
groups and studying the results revealed that in
the study group, the relationship between saliva
cholesterol and DMFT showed a significant
relationship (P-value=0.044); however, saliva
triglyceride was not associated with DMFT (P-
value=0.485).

In the study group, no relationship was found
between salivary triglyceride and DMFT (P-
value=0.908), and also saliva cholesterol did not
show a correlation with DMFT in the control
group (P value = 0.337).

Table 4: the relationship between DMFT and other studied
variables

Study parameters P-value
Saliva cholesterol and DMFT 0.006
Saliva Triglyceride and DMFT 0.144
Years of diabetes and DMFT 0.000
Patients’ age and DMFT 0.000
FBS and DMFT 0.369
HbA1C and DMFT 0.069

Table 5: Comparison the relationship of DMFT and saliva
cholesterol and Triglyceride between study group and
control group

P value of P value of
Study Group  control group
DMFT and salivary 0,044 0337
cholesterol
DMFT and salivary 0.485 0.908
Triglyceride
DISCUSSION

Type 2 diabetes usually occurs after age 40 and in
obese people [3]. It is characterized by increased
blood sugar and dyslipidemia due to insulin
resistance [4]. This kind of non-insulin-dependent
diabetes is usually diagnosed in middle age, and
the patient may have lived many years before
diagnosis of diabetes [5]. Type 2 diabetics are
usually treated with oral and hypoglycemic drugs
and diet [6]. Systemic diseases have been reported
to cause decay through changing physiological
activity in the mouth, which diabetes is one of
these diseases [10, 11].

Dental decay is a chronic infectious disease caused
by factors such as decay microbial plaque on
dental surfaces, plaque activity and carbohydrate
intake, especially sucrose [8, 9]. Decay is a
multifactorial disease that one of its risk factors is
high lipid levels in saliva of people [18].
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Increased lipophilic saliva lipids and low levels of
glycogenic lipids are associated with maturation
of the dental biofilm. Saliva lipids play a core role
in initial plaque mineralization. High levels of
saliva cholesterol lead to high lipid accumulation
in plaque, which leads to slowing the release of
lactic acid, which is one of the major causes of
decay in diabetic people with lipid levels higher
than normal range [7]. There are contradictory
results between different publications about
decay in diabetics and non- diabetics, since there
are many risk factors in between [7].

In the present study, which was performed on
saliva triglyceride and cholesterol, it was found
that there was a significant relationship between
decay, missing, and filled teeth (DMFT) and saliva
cholesterol, but this relationship was not found
between saliva triglyceride and decay.

Patients with higher saliva lipid levels have more
decay, dental plaque, coliculus, and periodontal
diseases. This is because the lipids change the
bacterial adhesion by creating a water-repellent
environment, which increases the decay range. A
study by Bronislaw L and colleagues confirms this
finding completely that patients with more saliva
lipids have significant decay significantly [12].

Saliva lipids cause hydrophobic levels of bacteria,
which help to bind bacteria to dental surfaces; the
process of decay begins by sticking bacteria to the
teeth [7].

In the study of Lopez me and colleagues on
diabetic children, it was found that decay rate in
these children is more than healthy controls. They
studied saliva of diabetic children and found that
the protein, glucose, and total urea saliva of these
children were more than usual, while they stated
that higher dmft rate of the diabetic group was
related to this result, and salivary analysis of these
children did not discuss the high lipid levels of
diabetic children [19].

The total lipid level in saliva of people with higher
decay (DMFT) was higher than those who showed
less decay in their mouths. This study in the
Umiko Tomita research showed that subjects with
more decay than the control group (non-decay-
teeth people) had a higher level of lipid, fatty acid,
and triglyceride in their saliva [13]. In our study,
cholesterol levels showed a significant correlation
with decay, but there was no relation with saliva

triglyceride that according to our result, the cause
of decay in type 2 diabetic patients is high
cholesterol levels and saliva triglyceride of this
people wasn'’t the cause of their decay.

In a study conducted in 2014 by Priya
Subramaniam and colleagues on diabetic children,
it was found that high levels of cholesterol and
triglyceride in saliva were responsible for more
decay in diabetic children than controls [7]. The
study also explicitly stated that the rate of lipids is
related to decays, but the disadvantage of this
study is that people with diabetes have higher
levels of saliva secretion, which is a high risk
factor for glucose itself. For this reason, we
selected both control and patient groups of
diabetics to bring the two groups closer together
and a closer examination of the relationship
between cholesterol and triglyceride saliva with
decays.

In our study, it was found that there is a
significant relationship between the number of
years of having diabetes and DMFT, which was
consistent with Falk, Sandberg and Colin studies,
and they concluded that the number of years of
having diabetes mellitus increases the rate of
decay [20-22].
CONCLUSION

In our study, it was found that there is a
significant relationship between the years of
having diabetes and DMFT. It was found that high
levels of cholesterol and triglyceride in saliva
were responsible for more decay in diabetic
children than controls [7]. Also cholesterol levels
showed a significant correlation with decay, but
there was no relation with saliva triglyceride that
according to our result, the cause of decay in type
2 diabetic patients is high cholesterol levels and
saliva triglyceride of this people wasn’t the cause
of their decay.
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