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ABSTRACT

Objective: This study was implemented in order to
investigate the effect of salivary alpha-amylase level
on early childhood caries (ECC). Methods: In this
matched case-control study, which was carried out from
November 2011 to March 2012 in Hamadan City, the
west of Iran, mean levels of salivary alpha-amylase of
84 ECC-active cases were compared to that of 84 ECC-
free controls using spectrophotometric method to assay
enzyme kinetics. The two groups were matched by oral
hygiene (frequency of tooth brushing per day) and
food habits (frequency of sugar consumption between
servings). Subsequently, a subsample of 28 cases was
undergone emergency treatment of dental caries. Alpha
amylase level was measured before treatment and 30 to
45 min later. Results: The results indicated an inverse
relationship between alpha-amylase level and dental
caries. The mean level of salivary alpha-amylase was
28.27 and 42.08 kU/L in cases and controls respectively
(P = 0.001). In addition, emergency treatment of
dental caries increased the level of salivary alpha-
amylase significantly from 15.05 kU/L before treatment
to 23.94 kU/L thereafter (P = 0.001) although the
level of alpha-amylase did not reach the normal level
of ECC-free controls. Conclusion: Generally it can
be concluded that low levels of alpha-amylase may
promote early childhood caries. On the other hand,
dental caries may subsequently reduce the level of
salivary alpha-amylase. This vicious cycle may promote
and then accelerate caries formation among susceptible
people with low level of salivary alpha-amylase.
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RESUMO

Objetivo: Este estudo foi implementado para investigar
o efeito do nivel de alfa-amilase salivar sobre a carie
precoce da infancia (CPI). Métodos: Neste estudo de
caso-controle pareado conduzido entre novembro de
2011 e marco de 2012, na cidade de Hamadan — oeste
do Ira, os niveis médios da alfa-amilase salivar de 84
pacientes apresentando CPI ativa foram comparados ao
niveis de 84 pacientes-controle, livres de CPI, utilizando-
se método espectrométrico para analisar a cinética
enzimadtica. Os dois grupos foram agrupados de acordo
com a higiene oral (frequéncia de escovacdo dentaria
didria) e habitos de dieta (frequéncia de consumo de
agucar entre refeicGes). Posteriormente, uma parcela
da amostra, composta de 28 casos, foi submetida ao
tratamento de urgéncia da carie dentdria. O nivel de alfa-
amilase foi mensurada antes do tratamento e apds 30 a 45
minutos. Resultados: Os resultados mostraram relagdo
inversa entre o nivel de alfa-amilase e carie dentaria. O
nivel médio de amilase salivar foi de 28,27 e 42,08 kU/L
para os grupos teste e controle, respectivamente (P =
0,001). Adicionalmente, o tratamento de urgéncia da
carie dentdria resultou em aumento significativamente
dos niveis de alfa-amilase salivar, de 15,05 kU/L antes
do tratamento para 23,94 kU/L apés o tratamento (P
= 0,001), embora os niveis de alfa-amilase salivar ndo
tenham atingido os niveis normais apresentados pelos
controles livres de CPI. Conclusdo: Conclui-se que os
baixos niveis de alfa-amilase podem produzir a carie
precoce da infancia. Por outro lado, a carie dentaria
deve reduzir subsequentemente os niveis de alfa-amilase
salivar. Este ciclo vicioso deve promover e acelerar a
formacgéo de lesdes cariosas em pessoas susceptiveis com
baixo nivel de alfa-amilase salivar.
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INTRODUCTION

Early Childhood Caries (ECC) is a disease
characterized by severe decay in the teeth of
infants or young children, typically under the age
of 6 [1]. ECC is an infectious and transmissible,
but preventable disease which is initiated by the
bacterium Streptococus mutans [2]. Despite the
major advances in the field of caries prevention
over the past few decades, ECC is the most
common chronic childhood disease [1-3].

ECC manifests frequently as tooth pain and
infection especially among low-income children
who have limited access to dental services [4].
ECC can predispose children to significant oral
and systemic problems such as eating difficulties,
altered speech, poor body image, and low self-
esteem [2].

ECC is a multifactorial disease associated
with social, psychological, and behavioral
mediating factors [5-7] such as low-frequent
or improper tooth brushing [8] underweight
[9] malnutrition [10], poor oral hygiene [2],
inappropriate feeding patterns [11], high
carbohydrate consumption [12], and transmission
of infectious microorganisms through mothers’
or caregivers’ saliva during nurturing activities

[2].

In addition to well-known mentioned risk
factors of ECC, some previous observational
studies have suggested a significant relationship
between alpha-amylase, dental plaque and caries
formation [13-15]. However, results from other
studies are inconsistent and do not support
correlation between dental caries and salivary
amylase activity [6, 16]. Therefore, the present
case-control study was conducted to address the
interrelation between level of alpha-amylase and
ECC.

MATERIAL AND METHODS

Local Human Subject Review Board of Hamadan
University of Medical Sciences approved this
study. The objectives of the study were explained
for the children’s parents and they signed the
informed consent. In this matched case-control
study, which was carried out from November
2011 to March 2012 in Hamadan City, Western
Iran, 168 children 3-6 years of age participated
including 84 ECC-active children as case groups
and 68 ECC-free children as control groups.

Effect of alpha amylase on early childhood
caries: a matched case-control study

A previously published study [6] had
estimated that the mean level of alpha-amylase
was 71.8 U/L (SD = 48.6) in ECC-free children
and 122.8 U/L (SD = 101.5) in ECC-active
children. Accordingly, we needed 84 -case-
control sets (one case to one control) with a 0.01
significance level and 95% statistical power.

The exposure of interest was the level of
salivary alpha-amylase. The levels of alpha-
amylase of the two groups were measured and
compared. Only children without congenital or
systemic disease and without history of dental
intervention were enrolled in the study.

The children were evaluated regarding
decay-missing-filling surface (dmfs) index. The
children with dental carries on at least one surface
and utmost 20 surfaces were considered as cases.
The caries free children were considered as
controls. The controls were individually matched
to the cases by oral hygiene (frequency of tooth
brushing per day) and food habits (frequency
of sugar consumption between servings). From
three dmfs indices, only dental decay (but not
missing or filling) was used for classification of
the children because participants had no history
of dentistry intervention. In addition, children
with dental caries on utmost 20 surfaces were
enrolled in the case groups because it might be
possible that dental caries had the most effect on
salivary level. The data were collected using a pre-
designed questionnaire, which was composed of
two parts. The first part included the children’s
general characteristics such as age, sex, weight,
height, oral hygiene and food habits. The second
part included the results of exploring dmfs index.
For this purpose, we asked the parents to prohibit
the children from eating and drinking one hour
before oral examination. Before exploring dmfs
index, we cleaned the teeth surface with a piece
of sterile gaze. Then, we explored dmfs index
using dental explorers, sound and artificial light.

After oral examination, we collected 3 ml
non-stimulated salivary using spiting way. Hence,
we asked the children to sit on a chair and lean
forward dropping down their head. Since the level
of salivary may vary during the day, we collected
all saliva samples between 8 to 11 am. Sampling
time took about 20 min. Saliva samples were kept
at a temperature of 4° C and were transferred
to the laboratory at the end of each day. In the
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laboratory, saliva was centrifuged and the resulted
solutions were kept at a temperature of -20° C for
final measurement of alpha amylase level. The
level of salivary alpha-amylase was measured
by testing spectrophotometric method to assay
enzyme kinetics made by Pars-Azmoon kit, Iran
and reported in term of kilo unit per liter (kU/L).

Additionally, in order to assess the
relationship between dmfs index and salivary
alpha-amylase level, a subsample of 28 cases
underwent emergency treatment of dental caries.
Then 30 to 45 min later another saliva sample
was collected in the same way.

Paired t-test was used to compare the mean
level of salivary alpha-amylase between the two
groups. Chi-squared test was used to investigate
the association between nominal variables. All
analysis were performed at the 95% significance
level (P < 0.05) using statistical software Stata
11 (StataCorp, College Station, TX, USA).

RESULTS

In this study, 84 ECC-active cases were
compared with 84 ECC-free controls. The
distributions of the general characteristics of
the cases and controls are shown in Table 1. Sex
and age distributions of the two groups as well
as the educational levels of their parents were
almost the same with no statistically significant
difference. Although mean difference of body
mass index (BMI) between the two groups
was statistically significant but did not seem
clinically important.

The mean level of salivary alpha-
amylase in the cases and control groups and
in subsample of cases before and after dental
caries treatment are shown and compared
in Table 2. The mean level of salivary alpha-
amylase in the control groups was higher than
that of case groups; 42.08 kU/L versus 28.37
kU/L respectively and the difference between
the means was statistically significant (P=0.001

Emergency treatment of dental caries
increased the level of salivary alpha-amylase
significantly from 15.05 kU/L before treatment
to 23.94 kU/L thereafter (P=0.001) although
the level of alpha-amylase did not reach the
normal level of ECC-free controls (Table 2).

Effect of alpha amylase on early childhood
caries: a matched case-control study

Table 1 - Distribution of the general characteristics of the cases
and controls

Controls Cases

N= 84 N= 84 P value

Sex 0877
Male 43 42
Female 4 42

Mean age (year) 392 400 0509

Body Mass Index 1540 1606 0017

Oral Hygiene (tooth brush per/day) 10007
Once 18 18
Twice 40 40
Irregular 26 26

Using sugar _between meals 10007

(serving/day)

Once 7 7
Twice 39 39
Thrice 38 38

Mother education 0049
High school 1l 21
Academic 73 63

Father education 0078
High school 8 16
Academic 76 68

aMatched variable

Table 2 — Mean level of salivary a-amylase among cases and
controls using paired t-test to compared mean difference
between the two groups.

Salivary a-amylase (kU/L) Paired

Group Number Mean SE SD t-test

Controls (baseline) 84 4208 297 2125 0001
Cases (baseling) 84 2837 237 2173
Difference 84 1371 378 3467

Cases (before treatment) 28 1505 113 597 0.001
Cases (after treatment) 28 2394 241 1273

Difference 28 889 144 761
Twice 40 40
Irregular 26 26
DISCUSSION

Alpha-amylase is one of the major components
of saliva [17]. It 1is a calcium-dependent
metalloenzyme which can hydrolyze starch to
glucose and maltose;consequently, having an
important role in binding to bacteria [18,19].
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On the other hand, ECC is a multifactorial disease
associated with several social, psychological, and
behavioral mediating factors [5-7]. Our results
revealed a significant but inverse correlation
between salivary alpha-amylase level and ECC.
In this study, ECC-active cases and ECC-free
controls were matched for effective confounding
variables such as oral hygiene and food habits.
Furthermore, the general characteristics of the
two groups were nearly the same such as sex,
gender and parents’ education level. Therefore,
we might be able to suggest a real correlation
between salivary alpha-amylase and ECC.

In this study, we assessed the relationship
between salivary alpha-amylase and ECC while
there are atleast 50 macromolecular components
in saliva, such as IgA and IgG which play an
important role in colonization and metabolism
of the oral bacteria [6]. Perhaps, some of these
components may have either synergistic or
antagonistic effects on salivary alpha-amylase
activity and thus, may strengthen or weaken the
link between alpha-amylase and ECC.

We assessed the effect of emergency
treatment of dental caries on salivary alpha-
amylase level. The results showed that the
emergency treatment of dental caries in a
subsample of children (28 ECC-active cases)
increased significantly the mean level of
salivary alpha-amylase compared to before
treatment. However, the level of alpha amylase
did not reach that of ECC-free children. This
issue indicates that caries-active children may
have inherently lower levels of salivary alpha-
amylase, which is making them susceptible
to dental caries although dental caries may
subsequently exacerbate the reduction in
salivary alpha-amylase level.

A few studies addressed the relationship
between salivary alpha-amylase and dental
caries but the results are inconsistent. Some
studies supported the correlation between alpha-
amylase and dental caries while the others did
not. For example, Scannapiecoetal [15] reported
that alpha-amylase can promote catalyzing
the dietary starch hydrolysis by binding on
the surface of cariogenic bacteria. Bacterial
plaques containing amylase-binding bacteria
may concentrate salivary alpha-amylase within
the plaque matrix to provide more glucose from
dietary starch in proximity to the tooth surface.
Such plaques may play an important cariogenic
role in the presence of starch-containing foods.

Effect of alpha amylase on early childhood
caries: a matched case-control study

Liang et al [14] indicated that the composition of
salivary alpha-amylase isoenzymes are related to
the occurrence of dental caries. Juan et al. [13]
revealed a considerable difference between the
level of salivary alpha-amylase between caries-
free and caries active subjects and concluded
that there was relationship between salivary
alpha-amylase and dental caries. On the other
hand, de Farias et al. [6] did not confirm the
relationship between alpha-amylase and dental
caries. They reported that children with ECC had
significantly higher levels of total salivary IgA
and IgG than children without ECC. However,
the mean values of amylase activity and total IgM
were similar between the groups. One reason
that may explain the discrepancy between the
results is that human saliva is composed of water
and several electrolytes, mucus, glycoproteins,
enzymes, and antibacterial compounds such as
secretory IgA and lysozyme. In such situation,
assessing the effect of a few components while
ignoring the others may lead to different
results due to confounding effect of the other
components.

This study had a few limitations. Firstly,
there are several predisposing factors for
dental caries. We tried as much as possible to
increase the similarity between the two groups
by matching on oral hygiene and food habits
in order to reduce the confounding effect of
the predisposing factors. However, residual
confounding effect might have distorted the
results. Secondly, we indicated that emergency
treatment of dental caries could increase the level
of salivary alpha-amylase. However, it was not
clear whether dental caries had reduced the level
of alpha-amylase or reduction in alpha-amylase
resulted in ECC. In other words, we could not
firmly establish the proper temporal sequence
between the two variables. Nonetheless, since
level of alpha-amylase increased after treatment
but did not reach the level of alpha-amylase
seen in the ECC-free children, it seems that
reduction in alpha-amylase level was probably
prior to dental caries, although dental caries
might exacerbate the reduction in salivary
alpha-amylase. Despite the limitations, the
present study had some advantages compared
to previous studies. The sample size was large
enough to minimize the possibility of random
error. Furthermore, the study groups were as
similar as possible to reduce the confounding
effect of other covariates.
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CONCLUSION

It can be concluded that low levels of alpha-
amylase may promote early childhood caries. On
the other hand, dental caries may subsequently
reduce the level of salivary alpha-amylase. This
vicious cycle may promote and then accelerate
caries formation among susceptible people with
low level of salivary alpha-amylase.
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