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ABSTRACT

Background: Nutritional Rickets is a condition produced by an absence of Vitamin D, calcium or phosphate. It clues to
relaxing and fading of the bones. Dental expression of children with rickets contains enamel hypoplasia and delayed
tooth erupftion. This study was conducted in order to assess caries experience (dmfs) and enamel defects among study
and control groups, and to evaluate and compare the levels of selected salivary biomarkers between children with
nutritional rickets and apparently healthy children.

Material and methods: Assessment of caries according to WHO in 1987, and assessment of enamel defects according to
enamel defect index EDI of WHO in 1997. In addition a stimulated saliva samples were collected according fo Palone et
al from 30 children diagnosed with nutritional rickets and 30 confrol children as confrol group. Salivary vitamin D,
calcium, phosphate and alkaline phosphtase were analyzed.

Results: Caries experience represented by dmfs was significantly higher among control group compared to study group,
while enamel hypoplasia was higher in study group than control group. Salivary inorganic component (Ca, PO4 ALP)
revealed obvious variations between study and control group. Salivary vitamin D concentration was lower in study group
compared with confrol group.

Conclusion: Based on the results, it can be concluded that nutritional rickets impact on certain salivary biomarkers which
can be considered for evaluating the diagnosis and prognosis of caries experience and enamel defects in nutritional
rickets children.
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INTRODUCTION

Rickets is an unstiffening of bones in children In a vitamin D deficient state, intestinal Ca
owing to shortage or diminished metabolism of absorption can decrease to as low as 10-15% and there
vitamin D, phosphorus or calcium, possibly leading to is also a decrease in total maximal reabsorption of
breakages and abnormality of the bone ®2. The phosphate. In this state, the low serum ionized Ca++
prevalence of vitamin D deficiency and nutritional level stimulates parathyroid hormone (PTH) secretion,
rickets stays to be emphasized in a number of which leads to release of Ca++ and phosphorus (P)
publications, nutritional rickets is graded amongst the from bone in an attempt to maintain normal Ca++
top five infantile diseases in developing countries 2. levels. Increased PTH levels also lead to increased
Nutritional rickets outcomes from insufficient daylight urinary P excretion. Finally, the decreased levels of
acquaintance or poor consumption of dietary vitamin serum P and Ca++ result in decreased bone
D, calcium, or phosphorus *56), Nutritional Rickets mineralization @V, As far as it is known, there was no
typically presents at 6-24 months of age (. Since, this previous Iragi studies concerning the estimation of the
is serious time period of growth of teeth, the dental salivary 25(OH) vitamin D and its impact on the
manifestation embrace enamel hypoplasia, delayed dental status and nutritional condition among children
formation of teeth, and increased the incidence of with nutritional rickets. Furthermore, in order to gain
cavities in teeth (dental caries) € 9, knowledge regarding the dental health status and

Saliva is a compound mixture of water and certain salivary biomarkers for this target group,
organic and inorganic constituents. The capability of therefore, this study was designed and conducted.

the public health assessment to determine the onset of

the disease and treatment out comes through saliva as .

a non-invasive technique, the supreme important MATE_RIAI_—S AN_D METHODS;_
objective in the development towards the use of Thirty children with vitamin D nutritional

salivary markers can be taken in to account. (19 deficiency rickets as a study group with an age range
from 1.5 to 3.5 years of both gender were examined at

Paediatric Central Teaching Hospital in Nutritional

(1) Ministry of health, Baghdad, Iraq. Rehabilitation Care Center (N.R.C) in Baghdad, Iraq

(2) Assistant Professor, Department of Pedodontics and with duration of illness at least two months compared

Preventive Dentistry, College of Dentistry, University of with 30 apparently healthy children they were
Baghdad. . . . . L

confirmed diagnosis by special paediatrician at the

same hospital as a control group. Age of children were
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registered according to the last birthday ®2- Approval
was achieved from the Ministry of Health for
examining the children and all the parents of children
were told about the purpose of this research and
agreed the research protocol.

Dental caries experience (dmfs) index were
diagnosed and recorded for all children according to the
criteria of WHO ®®decayed surface (ds), missing surface
(ms) and filling surface (fs). All dental surfaces involved
carious lesions were recorded. If there were missing
teeth, they were recorded as (ms), filled surfaces as (fs)
and decayed surfaces as (ds). Enamel defects were
examined according to the criteria of enamel defect index
of WHO @9, Stimulated saliva samples of children
were collected according to Palone et al®® at a fixed
collection time (9 am.-12p.m.) for a chemical
analysis, for this purpose the infant was seated on the
mother’s lap .The collected saliva was stored in a
plastic test tube and freeze at -20 c after
centrifugation. Inorganic phosphorus reacts with
molybdic acid forming aphosphomolybdic complex.
Its subsequent reduction in alkaline medium originates
a blue molybdenum colour. The intensity of the colour
is proportional to the inorganic phosphorus
concentration in the sample. Calcium ions was
determined using air — acetylene atomic absorption
spectrophotometer (Buck Scientific, 210VGP, USA).
ALP determined by Free phenol liberated by
hydrolysis of the substrate react then with 4-amino-
antipyrine in the presence of alkaline potassium
ferricyaide to form red -color complex which
absorbance measured at 510 nm is directly
proportional to the ALP activity in the specimen,
while vitamin D determined by using ELISA test.
Data were expressed as mean + SD and were analyzed
statistically using SPSS (statistical package for social
sciences) using parametric tests (t-test, number and
percentage). The p-value was considered significant if
p<0.05.

RESULTS

Table (1) revealed that caries experience
represented by dmfs was significantly higher among
control group compared to study group. Concerning
caries experience fractions among study group the
same table illustrates decay component (ds) of dmfs
index represented the highest proportion and
statistically significant difference, followed by
missing fraction (ms) while filled fraction (fs)
constituted the least proportion. For the control group
(ds) component of dmfs index also represent the
highest proportion followed by missing fraction (ms)
and then filled fraction (fs) that constituted the least
proportion. The data of the present study showed that
the decayed surface value was significantly higher
among the control group than the study group. The
same result was found concerning missing and filling
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surfaces but the difference was not significant
(p>0.05).

Table (1): Caries experience of primary dentition
by fractions (mean and standard deviation)
between study and control group

varisle [V I T oot ] g | Povae
d 103 | 122 | 287 | 381 | -251 | 0017

m 0.26 | 058 | 047 | 101 | -094 | 0352

f 016 | 037 | 040 | 085 | -1.37 | 0.180
dmfs 145 | 191 | 357 | 454 | -2.34 | 0.025
Regarding enamel defect among children with

nutritional rickets and control children table (2)
illustrates the scores of enamel defect. The current
study revealed that the percentage of children with
enamel defect score 0 (free from enamel defect) was
more in control group than in the study group.

Concerning score 1, a higher percentage of the
study group affected with enamel defect were cited
under score 1 followed by score 2. In addition,
children with nutritional rickets complain from score 3
were higher percentage when compared with control
group.

Table (2) Distribution of children study and control
group with enamel defects by scores

Dental anomalies scores
Groups Descriptive | Score | Score | Score | Score
0 1 2 3
Study N 14 10 3 3
% 46.6% | 33.3% 10% 10%
Control N 26 3 0 L
% 86.6% 10% 0% 3.3%

The data of 60 children examined was
tabulated according to the variables. In study and
control group, stimulated saliva was collected and
analyzed for vitamin D table (3) and inorganic
calcium, phosphorous and alkaline phosphatse table
(4). Concerning vitamin D the result revealed that
salivary vitamin D concentration in nutritional rickets
children was lower than control children with non-
significant differences.

Table 3: Salivary vitamin D (mean and standard
deviation) between study and control group of

children
. Study group Control group P-
Variable o T 45D | Mean | +SD | St | value
Viamin | 351 | 104 | 366 | 962 | 059 | 0560

While the comparison of salivary inorganic
calcium between study and control groups revealed
that Ca concentration in study group was higher
compared to control group but the difference was not
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significant, and phosphate concentration was lower in
study group than control group with highly significant
differences. Concerning salivary ALP the same table
revealed that the concentration in study group was
higher than the control group and the difference was
significance.

Table 4: Selected salivary components (mean and
standard deviation) between study and control

roup
. Study group Control group P-
Variable Mean | +SD | Mean | +sD | ' | value
Ca 3.037 | 0.287 | 2923 | 0.421 1.22 0.229
PO, 7.521 | 0.958 | 10.30 2.08 -6.66 | 0.000
ALP 2.130 | 0.315 | 1.901 | 0.408 2.44 0.018
DISCUSSION

The hypothesis of the current study was
designated to evaluate the oral health status and
investigate selected salivary biomarkers among a
group of children with nutritional rickets and compare
them with apparently healthy children. Caries-
experience in the current study was recorded using
dmfs index %, The mean dmfs for study group was
lower than the mean dmfs of control group. This result
may be attributed to that nutritional rickets children
selected for the study were under treatment regime
until they became healthy so they had calcium level
higher than control group, or may be related to the fact
that due to caries expansion is typically a unhurried
development with numerous years of delay before a
cavity is detected, consequently, the serum 25(OH)D
level at the time of caries counting may or may not be
illustrative of the period once caries signs
established®.

Concerning enamel defect the result of this
study showed that the percentage of teeth with score 1
, score 2 and score 3 in nutritional rickets children was
higher than the percentage in control group, while
normal teeth percentage (score 0) appeared higher in
control group than nutritional rickets children. The
results related to that vitamin D deficiency causes
mineralization faults in teeth, leading to poorly
mineralized and hypoplastic dentin involving
calcospherites rather than appropriately mineralized
dentin. This mineralization blemish may disturb dental
development @7, In addition, this may be explained by
a fact that enamel is somewhat thin, hypocalcified or
hypoplastic, as enamel and dentin formation occur
between 4 months in utero and 11 months of age,
failings in primary dentition cannot be disallowed @#),

enamel are concomitant with complications
through the prenatal and primary postnatal times
specially, an in utero lack in vitamin D marks in a
metabolic insult to ameloblasts and accordingly,
results in the development in enamel hypoplasia®.
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The result of the current study concerning enamel
defects is in agreement with Zerofsky et al and
Surushi et al %D In addition, other study was in
agreement with the result of the current investigation,
Galhotra et al that found enamel hypoplasia was
noticed in 75% of children had nutritional rickets 2,
Vitamin D is present in saliva and the values vary
throughout the day, these values obtained may relate
to dietary intake of vitamin D and the subject's ethnic
origin @3,

This results belongs to the fact that low dietary intakes
associated with the increased mineralization of bone
that induce reduction in 25(OH)D concentrations
which together with the low calcium intakes induce
rickets @4,

In addition, the findings of low vitamin D in children
with nutritional rickets may be related to the short
time of sun light exposure which considered as a vital
factor for vitamin D intake especially for children
during childhood period @3, Zerofsky et al 2015
disagreed this study when they found that no
difference in salivary vitamin D concentration
between children previously treated for VDD rickets
and healthy children @9, Regarding concentration of
salivary calcium ions, the results revealed that mean
value of Ca ions concentration of study group was
higher than the mean value of control group but the
difference was non-significant. The findings of the
current investigation may be related to the fact
recorded by Thacher et al that despite 25(OH) D
values being in general above 30 nml/l , the children
behaving as though they are vitamin D deficient ?®. In
addition, this result may be attributed to the fact that
nutritional rickets children selected for the study were
under treatment regime until they became healthy so
they had calcium level higher control group children.
This result agreed with Munns et al and Saglam et al
27.28) put disagreed with Schroth et al @9, In other
side Hofilena showed that measurements of calcium
did not demonstrate statistically significant difference
in the calcium levels between the children with
vitamin D deficiency and healthy children @7,
Regarding the phosphorus ions concentration in
children, the mean value in nutritional rickets children
was lower than control group with significant
difference. The result due to the fact that phosphate
concentration varies with age, with the highest
concentration being in infants who require more of the
mineral for bone growth and soft tissue buildup, and
concentrations declining towards adulthood ©9.This
study agreed with Mi-Jung et al and disagreed with
Saglam et al ©2®, Nurullah et al revealed that lower
phosphorous concentration was observed in patients
with vitamin D deficiency (<15 ng/mL)®2. Munns et
al also found that phosphate concentration occurred in
7% of children with nutritional rickets he studied @7,
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Regarding concentration of salivary alkaline
phosphatase, the results revealed that the mean value
of ALP concentration was higher among study group
compared to control group with statistical significant
difference. This result may be related to the fact that
Alkaline Phosphatase (ALP), is an intracellular
enzyme released from secondary granules of
neutrophils  which increase significantly  with
increasing inflammation. The increased activity might
also be as a consequence of destructive processes in
alveolar bone and metabolic changes. ALP enzyme is
an indicator of higher level of cellular damage ©%).
This study was in agreement with Turan et al who was
found that the highest ALP levels were detected in
children with vitamin D deficiency rickets comparing
with other types of rickets than healthy children ¢4,
and agreed with Saglam et al found that mean value
of alkaline phosphtase in rickets children was higher
than mean value of control group and the difference
was significant ?®. Nurullah et al revealed that higher
level of ALP was observed in children with vitamin D
deficiency (<15 ng/mL) ©2. Munns et al also found in
their study that ALP concentration was high in 100%
of children with nutritional rickets ©®. However,
Zerofsky et al concluded that there were no significant
difference in bone specific alkaline phosphtase among
children with nutritional rickets @%, Galhotra al found
an abnormal alkaline phosphtase level in children with
vitamin D deficiency rickets ?,
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