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ABSTRACT

Introduction: Thalassemia is a genetically diverse group of disease which occurs due to an imbalance in the production of the alpha and beta
chains with ensuring chronic hemolysis, ineffective erythropoiesis, and iron overload.

Aim and objective: The main aim of the study is to compare the salivary flow rate, pH, buffer capacity, total antioxidant capacity, and ferritin
levels in children with beta thalassemia major and healthy children.

Materials and methods: The present study includes 40 children consisting of 20 beta thalassemia major and 20 healthy children. Unstimulated
saliva was collected by the spitting method. The salivary flow rate, pH, buffer capacity, total antioxidant capacity, and ferritin levels were evaluated.

Results: Salivary ferritin levels were found to be higher in children with beta thalassemia major.
Conclusion: Iron overload is also known as hemochromatosis which is one of the complications of thalassemia.
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INTRODUCTION

Thalassemia are a group of inherited hematological defects in the
synthesis of either alpha or beta polypeptide chains of the globulin
portion of the hemoglobin molecule and therefore referred to as
alpha or beta type.

Thalassemia was first described by two American pediatricians
Thomas B Cooley and Pearl Lee. The term thalassemia was coined by
George Whipple. Thalassemia roughly translates to “Anemia of the
sea” signifying the fact that patients were of Mediterranean origin."?

Insight into pathophysiology when Sir David Weatherall and Dr
John Clegg and their colleagues were able to isolate and separate
the thalassemic globulin chains. They deduced that the culprit
was an imbalance in chain synthesis.? Beta thalassemia is a defect
in the synthesis of the beta chain of the hemoglobin leading to an
imbalance in the alpha and beta ratio in the red blood cells.*

The distribution of thalassemia worldwide, nearly 15 million
people are expected to suffer from thalassemia disorders. The
gravity of situation in India, nearly 12,000 infants are born every
year with hemoglobinopathy. On average, 1 in every 25 Indians is
a carrier of thalassemia. The lack of an easy diagnostic test and its
similarity to iron deficiency anemia makes thalassemia one of the
most confusing hemoglobinopathies. Whereas both thalassemia
and iron deficiency anemia are characterized by microcytic
hypochromic anemia, the remedy of iron deficiency anemia lies in
iron supplementation, but iron supplementation does not correct
the anemia due to thalassemia.’

Saliva offers an alternate to serum as a biologic fluid that can
be analyzed for diagnostic purposes. Whole saliva contains locally
produced as well as serum derived markers that are useful in the
diagnosis of a variety of systemic disorders.®
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As there is sparse literature highlighting the salivary ferritin
levels in children with beta thalassemia major the purpose of the
present study was to compare and evaluate salivary flow rate, pH,
buffer capacity, total antioxidant capacity, and ferritin levels in beta
thalassemia major with healthy children.

PATIENTS AND METHODS

The present study was conducted in the Department of Pedodontics
and Preventive Dentistry, Mamata Dental College, Khammam,
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Telangana in association with Sankalpa Voluntary Organization for
thalassemic children, Khammam, Telangana. Ethical clearance was
obtained from the ethical review committee and Institutional Review
Board of Mamata Dental College and Hospital (MDC-R-088244). After
explaining the purpose and the procedure of this study to both
parents and children, a written consent from the children who were
interested in this study were only evaluated.

Inclusion Criteria’

« Age-group between 5 and 10 years.

«  Only those patients who were diagnosed previously for beta
thalassemia major were considered.

- Matching of age, sex of thalassemia and healthy children.

Exclusion Criteria

+ Those already undergoing dental treatment.
- Those suffering from other diseases known to influence the
salivary parameters such as diabetes and CHDs.

The study design consists of 40 children, 20 beta thalassemia
major and 20 healthy children. An intraoral examination was
conducted by single qualified examiner using sterile set of
diagnostic instruments. Unstimulated saliva was collected by the
spitting method for biochemical analysis (Fig. 1).8

Collection of Saliva Samples

Unstimulated saliva is collected by the spitting method.8 To ensure
standardization of samples and minimize the effect of diurnal
variation, the saliva collection was carried out at the same time of
the day between 9 am and 11 am on a routine basis (Fig. 2). Prior
information was provided to the subjects to refrain from eating and
drinking at least 60 minutes before the collection.

Salivary samples were collected in a pre-weighed graduated
cylinder and the flow rate was calculated immediately (Fig. 3). pH
and buffer capacity were measured by saliva check buffer kit (Fig. 2).
Total antioxidant capacity is measured by the phosphomolybdenum
method (Fig. 4) and calorimeter (Fig. 5).° Ferritin levels were
analyzed by semi-auto-analyzer (Fig. 6).

REsuLTs

The results of the salivary flow rate, pH, buffer capacity, total
antioxidant capacity, and ferritin levels in beta thalassemia major
and healthy children were subjected to statistical analysis using
IBM SPSS statistics 20.0. Descriptive statistics and Mann-Whitney
test were performed (Tables 1 to 5).

The mean difference between both the groups was proved
to be statistically significant for salivary flow rate, pH, buffering
capacity, antioxidant capacity and ferritin levels. Table 6 and Figure 7
show overall comparison of sialochemistry of saliva where ferritin
levels were found to be higher in thalassemia children (396.4) when
compared to healthy children (293.56).

Discussion

Concentrations of biochemical components in saliva play an
important role in oral diseases. The present study salivary flow
rate, pH, and buffer capacity were significantly lower among the

Fig. 2: Salivary buffer capacity kit
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Fig. 3: Flow rate
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Fig. 4: Antioxidant capacity (Phosphomolymbenum method)

Fig. 6: Semi auto analyser

thalassemia children when compared with that of healthy children,
which was in accordance with the previous study conducted by
Kuriakose et al.,'® it could be because of increased serum levels
of ferritin deposited in salivary glands resulting in inflammatory
changes.

As fewer reported studies were assessing the total antioxidant
capacity and salivary ferritin levels, the present study focuses mainly
on these parameters. Human saliva contains a complex peroxidase
system, the major components of which include different forms of
lactoperoxidase secreted by salivary glands and myeloperoxidase
from polymorphonuclear neutrophils. Cells and biological fluids
have an array of protective antioxidant mechanisms, both for
preventing the production of free radicals and for repairing
oxidative damage. Antioxidant systems include enzymes such
as superoxide dismutase, catalase, and glutathione peroxidase,
macromolecules such as albumin, ceruloplasmin and ferritin,and an
array of small molecules including ascorbic acid, alpha-tocopherol,
beta-carotene reduced glutathione uric acid and bilirubin. The sum
of endogenous and food-derived antioxidant represent the total
antioxidant capacity of the system.!

The total antioxidant levels in thalassemic children are
decreased when compared to normal healthy children which were
in accordance to Salih et al.'”> The unique feature of thalassemiais a
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Fig. 7: Comparison of all variables between two groups; FR, flow rate;
BC, buffer capacity; TAC, total antioxidant capacity; FL, ferritin levels

defective synthesis of either alpha or beta chain of globulin portion
which fails to bounds to iron resulting in the reduced oxygen-
carrying capacity to the tissues. As a compensatory mechanism
ineffective erythropoiesis is initiated in the bone marrow resulting
in overproduction of erythroblasts leading to excessive iron load
in the serum.

As a part of normal cellular respiration of body tissues, hydrogen
peroxide is liberated as a by-product of the mitochondrial oxidative
respiratory process results in liberation of OH™ (free radicals) as
explained by Fenton’s reaction.”®

Fe** +H,0, >Fe* +HO +HO

These free radicals react with the antioxidant reserves present
in the body resulting to reduce oxidative stress (ROS) that leads to
vascular tissue damage.

In the present study, salivary ferritin levels were increased in
thalassemia children when compared with healthy children which
could be due to defective alpha/beta globulin synthesis, ineffective
erythropoiesis, and increased peripheral hemolysis of RBC. The
qualitative ferritin levels present in saliva are derived from the local
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vasculature surrounding the salivary glands by passive diffusion or
ultrafiltration from the serum. From the acinar and ductal cells, the
ferritin reaches the oral cavity.®

Qualitative changes in the salivary composition representing
the concentration of biochemical components place an important
role in the diagnosis of certain systemic conditions. Thus, saliva can
be auxiliary means of non-invasive diagnostic tool for the screening
of larger populations.
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