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INTRODUCTION uses nutrients, and the relationship

. between diet, health and disease and how
An essential component of human

. .. . food affects the body. It is the adequate
development is nutrition.! For survival, y g

ohysical development, mental growth provision ofminerals, fibre,vitamins, water

. and other food components to cells and
performance and productivity, health, and P

organisms, to support life.2 According to
Williams Osler “Father of Modern

general well-being, proper nutrition is
crucial. Nutrition can be defined as the
study of nutrients in food, how the body
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Medicine”, Mouth is the mirror of the
body, as mouth reflects many systemic
diseases.® The health of the body can both
influence and be influenced by the health
of the mouth. AsOral health depends
heavily on nutrition both getting impacted
by one another hence leading to an overall
impact to the general health.In this
mutually reinforcing link, good nutritional
health enhances the dental health of an
individual, and vice versa.A diet low in
nutrients can accelerate disease in the oral
cavity due to altered tissue repair, poor
resistance to microbial biofilm, and a
decrease in tissue healing.’In contrast to
micronutrients, which are needed in much
smaller ~ quantities  (milligrams  or
micrograms) to sustain health and
wellbeing, macronutrients are needed in
huge quantities (grams) to produce energy.
Depending on the demographic subtype,
such as adult versus child, female versus
male, pregnant versus not pregnant,various
dietary recommendations are offered for
the intake of macronutrients and

micronutrients.

NUTRIENT DEFECIENCY & ORAL
MUCOSA

As a result of mouth cavity's high rate of
cellular cycle and substantial
microbiological  layer,  micronutrient
deficiencies are frequently initially

detected in the mouth. A healthy oral
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epithelium has about three days to a week
cellular replacement and functions as a
strong toxin barrier. Insufficient nutrition
can lead to tissue breakdown, that can
result in infection and/or the onset of oral
lesions.®Whether brought on by illnesses
that impede absorption, lifestyle choices,
or poor dietary habits, some groups are
more susceptible to vitamin and mineral
shortages  than  others.  Numerous
inadequacies may affect the components of
oral cavity in people with eating disorders

such bulimia &anorexia nervosa.’

Deficiency of Vitamin B Complex and its

effect on Oral Mucosa

The vitamin B complex is made up of
eight distinct vitamins with various
chemical and pharmacological
characteristics. Vitamin B are essential
forerunners for many metabolic processes
coenzymes. Patients frequently report
experiencing a burning feeling in their
mouths, especially on their tongues, as one
of the symptoms of vitamin B complex
insufficiency.  Inflammation  of the
tongue(glossitis) and mouth lining, a
painful throat, and cracked-red
lips(angular cheliosis) are some additional
oral symptoms of vitamin B complex
insufficiency®.Along with these
stomatitis(oral ulcer), a painful condition
that causes the oral mucosa to inflame
widely and

patchily, along  with
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accompanying burning sensation and
stiffness is also noticed in those who lack

vitamin B complex in their diet.

Deficiency of Iron and its effect on Oral

Mucosa

Anaemia, a condition marked by an iron
deficiency, can result from a lack of
nutrients, loss due to bleeding (external or
internal), low vitamin C levels with lower
levels of thyroid hormone, problems with
iron assimilation, and a strict meal full of
only vegetables, which typically has few
natural sources of iron. In the latter
category, the absorption of iron can be
effectively increased by adding the right
iron supplements to a vegetarian diet. In
handful of patients with recurrent oral
ulcer, iron deficiency has been linked to
the disease's origin, and iron therapy has
helped these patients' symptoms®.Oral
Atrophic glossitis, angular cheilitis, and
burning mouth syndrome are few common
symptoms of iron and vitamin B
deficiency that are evident in an
individual’s ~ oral  cavity.The  rare
premalignant  condition  known  as
Plummer-Vinson syndrome can be brought
on by persistent iron deficiency.
Additionally characterised by glossitis,
upper oesophageal webs, and post-cricoid
dysphagia.Due to their higher likelihood of
developing oesophageal squamous cell

carcinoma, the primary therapeutic
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objective for these patients is to address
their iron deficiency anaemia. For the bone
marrow to manufacture healthy red blood
cells,iron,cobalamin, and vitamin B9 are
necessary. Patients suffering with Crohn's
disease that is an inflammatory bowel
diseases may also experience nutrient
deficits in iron,cobalamin, and vitamin B9
since these conditions limit the absorption
of these nutrients, which can lead to the

oral signs described earlier.

Deficiency of Vitamin A and its effect on

Oral Mucosa

Vitamin A serves as a crucial element

needed to maintain the mucosal
membranes, salivary glands, and teeth in
addition to playing a role in better
eyesight.1®! Lack of availability to foods
high in retinol commonly known as
vitamin A is a common cause of its
insufficiency, which is prominent in
communities whose diets do not contain
enough animal products. Gastrointestinal
disorders, Crohn's disease, cystic fibrosis,
bile duct obstruction, malabsorption,
diarrhoea, measles, and respiratory illness
could make it worse.*?Deficiency of retinol
or vitamin A in a diet has been linked to
delayed tooth development, enamel
hypoplasia, and periodontitis, as well as
decreased growth of oral epithelial
tissue..13141°_eukoplakia, a premalignant

disease, and carcinoma are thought to arise
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as a result of vitamin A deficiency because
it causes the  metaplasia  and

hyperkeratization of epithelial tissues.*®

Deficiency of Vitamin E and its effect on

Oral Mucosa

A class of chemical substances with
structural similarities to tocopherol are
referred to as "vitamin-E.". There are eight
distinct forms of vitamin E in nature: four
of them are tocopherols:a,p,Y, o
tocopherols,and fourof them
aretocotrienols: o,B,Y, o tocotrienols. By
acting as a lipid-soluble free radical
neutralizer in cell membranes, vitamin E
shows antioxidant characteristics. Vitamin
E may therefore be involved in both the
commencement and maintenance stages.
Ability of vitamin E to inhibit the
formation of the carcinogenic compound
nitrosamine from nitrites in some meals
and to support immune system function
are two of its other potentially anti-

carcinogenic effects.'’

Deficiency of Vitamin K and its effect on

Oral Mucosa

Blood clotting, bone metabolism, and
atherosclerosis prevention are all affected
by vitamin K. Bleeding gums is the most
typical oral symptom of vitamin K
insufficiency, and avitaminosis K is one of
the many factors that can cause bleeding

from the oral cavity.Increasedbleeding
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from gums after brushing or even on its
own was quite evident in an individual
withvitamin K deficiency. The oral
mucosa  may  develop petechiae,
ecchymosis, and hematoma.'®In extreme
cases, there is a gradual, steady
haemorrhage from the gums. Adults with
vitamin K insufficiency experience occult

bleeding and unusual blood coagulation.

NUTRIENT DEFICIENCY  AND
PERIODONTAL DISEASES

Periodontal disease refers to infection of
the attachment apparatus of the teeth: the
gingiva, periodontal ligament, and alveolar
bone. James Lind's description of scurvy in
the first-ever controlled treatment trial,
carried out in 1747, is one of the earliest
observations on diet and periodontal
health. Before Loe et al. released their
research on the bacterial cause of gingivitis
in 1965, it was believed that dietary and
other systemic variables were almost
solely to blame for periodontal disorders.
In populations that are malnourished,
periodontal disease develops more quickly.
The periodontal ligament and alveolar
bone may be affected by the pathology,
which begins in the gingiva. Poor dental
care is the main risk factor for the onset of

periodontal disease.*®

Deficiency of Vitamin B Complex and its

effect on periodontium
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The WHO conducted an epidemiological
study in Sri Lanka to examine the link
between poor diet that lacks sufficient
vitamins and periodontal disorders, and the
results revealed that vitamin B complex
deficiencies were linked to reduced
bacterial irritant resistance. The majority
of the B complex vitamins are rarely
deficient in contemporary society, and
folic acid is the only B vitamin now being
studied in relation to periodontal disease.
Due to the frequent replacement of cells,
gingival  epithelium is  particularly
susceptible to vitamin B9 deficiency,
which decreases this tissue's capacity to

act as a barrier against bacterial assaults.®

Deficiency of Vitamin C and its effect on

periodontium

Vitamin C, also referred to as L-ascorbic
acid, functions as an enzyme cofactor in a
number of crucial metabolic activities as
ascorbate. Proline and lysine are among
them, and their hydroxylation is necessary
for stabilising the collagen's structural
integrity during production. In order to
maintain the integrity of connective tissues
like the periodontium, vitamin C plays a
crucial  function in this  action.®®
Throughout life, ascorbic acid is essential
for the regrowth of bone, teeth, and

connective tissue.?The condition brought
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on by a lack of vitamin C is known as
scurvy, a term originally used by Sir
Thomas Barlow in 1883. Periodontal
markers of scurvy include bleeding,
swollen, and sore gums in addition to
malaise, lethargy, and skin patches. Intake
of vitamin C not only cures scurvy but also

prevents it.2

Deficiency of Vitamin D and its effect on

periodontium

A number of crucial bodily processes
depend on vitamin D. It improves the
intestine's ability to absorb nutrients like
zinc, calcium, magnesium, iron, and other
trace elements so that bones and teeth can
properly Vitamin D2

(cholecalciferol) and Vitamin D3 are the

mineralize.

two major vitamin D subgroups in humans
(ergocalciferol) dietary and endogenous
varieties are physiologically inactive and
thus activated by two hydroxylation
procedures.The first response in the liver,
where the conversion of vitamin D takes
place while the second takes place in the
kidneys.’Studies on periodontitis have
suggested that the vitamin D receptor
(VDR) gene may contain polymorphisms.
The osteoprotegerin  receptor, which
stimulates osteoclasts and increases bone
resorption, is significantly suppressed by
the vitamin D receptor (VDR), whereas the
stimulated.??

osteoblast  receptor is

1,25(0U)2D3 is produced as a result of
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VDR activation, and it then activates
antimicrobial peptides such as LL-37, an
innate immune response to periodontal
infections found in gingival epithelial
cells.® Hypoplasia of the enamel and
dentin is linked to a vitamin D
deficit.During the development of teeth,
inadequate vitamin D levels may cause the
lamina dura and cementum to emerge

more slowly that results in tooth loss.?*

Deficiency of Vitamin A and its effect on

periodontium

Due to its crucial role in maintaining the
epithelium, vitamin A deficiency is likely
to have an impact on the gingiva.
Periodontal disease and vitamin A
insufficiency are closely related, and it was
discovered that Vitamin A insufficiency
associated  to

has  been gingival

inflammation, gingival hypoplasia,
crevicular epithelium formation, and

resorption of alveolar bone.*®

Deficiency of Vitamin K and its effect on

periodontium

Bacteroides melaninogenicus, an organism
deeply connected to periodontal diseases,
has indeed been found to require Vitamin
K compounds for growth.®The rapid
growth of this organism might be hindered
by an appropriate antimetabolite of
vitamin K, which would halt the course of

periodontal disease.?Due to insufficient
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prothrombin and other clotting component
production, vitamin K deficiency causes
coagulopathy. In associated symptoms,
gingival bleeding is most common. At
bleeding sites, there is inflammation and a
risk of eventual attachment loss. Following
periodontal surgery, the administration of
antibiotics to treat intestinal bacteria leads
in vitamin k deficiency, that induces blood

loss and inadequate wound healing.?

Deficiency of Vitamin E and its effect on

periodontium

Tocopherols and tocotrienols, which are
plant-based compounds with significant
antioxidant and anti-inflammatory
properties, make up the two core
component of the lipophilic vitamin E
referred to as vitamin E. Multiple health
advantages of vitamin E include protection
against cancer, heart disease, and
musculoskeletal disorders. Given that
immune cells' prolonged inflammation
causes the destruction of periodontal
tissue, vitamin E's anti-inflammatory
properties may help maintain periodontal
health by

inflammation.?’

lowering excessive

MINERALS AND ORAL HEALTH
CALCIUM & PHOSPHORUS

Once the protein matrix has fully

mineralized, the bones and teeth have their
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compressive strength due to the formation
of hydroxyapatite.Made of the minerals
calcium and phosphorus, hydroxyapatite is
an essential component of enamel and
dentin.?Since enamel cannot regenerate
once the maturation process is complete,
insufficient calcium consumption during
pregnancy may result in malformed teeth,
inadequate tooth calcification, irregularly
formed teeth, and increased susceptibility
to caries during tooth
emergence.?Through all of childhood and
adolescence, bone growth continues.
Osteopenia, or decreased bone mass and
density, results from insufficient calcium
intake. If this shortage is not corrected,
osteoporosis will develop, a disorder that
makes bones weak, fragile, and fracture-
prone. There may be tooth movement and
early tooth loss as a result. In addition to
having an impact on the teeth, calcium
shortage is linked to periodontal disease

that is more advanced.?®
FLOURIDE

Fluoride is a mineral that is present in all
soil, water, plants, and animals, hence to
an extent it is a part of every diet. It
facilitates the integration of calcium and
phosphate into enamel by incorporating
with it during mineralization. This
produces fluorapatite, which is tougher and
less acid-soluble than hydroxyapatite.?®

ECC being one of the leading risk factors
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for caries in the permanent dentition,
primary prevention become crucial. A key
component of such prevention is fluoride,
which is also found in fluoridated
toothpaste and varnish in addition to

communal water.
MAGNESIUM

Numerous physiological processes depend
on magnesium, an essential cation. There
was a correlation between a greater Mg/Ca
ratio and fewer probing depths, less
attachment  losses, lower levels of
periodontitis, and more no of teeth present.
Hypomagnesia can cause PMNLs to
become active, and magnesium is thought
to be involved in the suppression of free-
radical production. So, hypothetically, a
low magnesium level could lead to an

augmented inflammatory response®.
PROTEIN

Proteins are the fundamental nutrient
required for the synthesis of all body
tissues of a living organism. Collagen is a
protein that is crucial for the biochemical
development of dentin, cementum,
periodontal  ligaments, and  other
components of oral cavity like gingiva,
oral mucosa, bones, etc.Amino acids, the
building blocks of protein, are essential for
the maintenance and repair of oral tissues
as well as the generation of antibodies

necessary to fight infection.®®Lack of
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protein impairs the structural strength of
the teeth, causes the tissues that support
them to age and deteriorate, slows the
healing of lesions, and makes individuals
more prone to oral diseases. Although it is
conceivable, protein deficiency has a close
association with protein-energy
malnutrition(PAN), which is characterised
by a low intake of calories and, as a result,
a low intake of protein. Enamel
hypoplasia, primary dentition caries, and
delayed exfoliation of the primary teeth are
childhood

function of the

all  symptoms of early
malnutrition.>**The
salivary glands can be decreased during
adolescence as a result of early or chronic
protein-energy malnutrition, which has
significant effects on the body's ability to

defend itself against microorganisms. 2
CARBOHYDRATES

Carbohydrates have a wide range of
uses,including storing energy as well as

providing it instantly. Despite of being

necessary for human nutrition,they
encourages pathogenic growth in the oral
cavity.®Acidic metabolites are produced at

the dentition

when microbes including Streptococcus
mutans, Lactobacillus  spp., and
Streptococcus  sanguis  break  down
carbohydrates; as the metabolites build up,
they jointly cause the salivary pH to go
below 5.5. Demineralization of enamel
followed by demineralization of dentin
occurs when the pH of the tooth surfaces is
acidic. If this process is unregulated, the
tooth  will  eventually die more
quickly.*®Furthermore, microbes at the
gingiva may build up a microbial film,
putting areas at threat of plaque-induced
gingivitis, a condition in which the

gingival tissue is affected.

RECOMMENDED DIETRARY ALLOWANCE

Table 1. The effects of micronutrient deficiency on oral health ®

Deficient nutrient

Effect on oral structures

Protein malnutrition

malfunction of the salivary glands

Vitamin A

reduced saliva flow and decreased growth

of epithelial tissue

Vitamin B1 (Thiamine)

Red cracked lips

Angular cheilitis
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Vitamin B2 (Riboflavin)

Tongue inflammation

Vitamin B3 (Niacin)

Gingival ulceration

Vitamin B6

Periodontal disease

Painful tongue, anaemia,

Burning sensation in the oral cavity

Vitamin B12

Angular cheilitis

Halitosis

Loss of bone

Bleeding gums

Detachment of periodontal fibres

Oral ulceration

Vitamin C

Diseases affecting periodontium

Delay in wound healing

Impaired collagen formation

Vitamin D and calcium

Alveolar bone loss, inflamed gingiva

Iron

Atrophic glossitis

Angular cheilitis

Burning mouth syndrome

Oral ulcers
Dietary reference intakes by age group
Age F M
14 to 18 years
Ca 1300 1300
P 1250 1250
Mg 360 410
Vitamin D @ 5 5
F 3 3
Vitamin B1 1 1.2
Vitamin B2 1 1.3
Vitamin B3 14 16
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Vitamin B6 1.2 1.3
Vitamin B9 ©® 400 400
Vitamin B12 2.4 2.4
Vitamin B5 5 5
Vitamin B7 25 25
Choline 400 550
Vitamin C 65 75
Vitamin E 15 15
Se 55 55
19 to 30 years

Ca 1000 1000
P 700 700
Mg 310 400
Vitamin D @ 5 5

F 3 4
Vitamin B1 1.1 1.2
Vitamin B2 1.1 1.3
Vitamin B3 14 16
Vitamin B6 1.3 1.3
Vitamin B9 @ 400 400
Vitamin B12 2.4 2.4
Vitamin B5 5 5
Vitamin B7 30 30
Choline 425 550
Vitamin C 75 90
Vitamin E 15 15

Se 55 55

31 to 50 years

Ca 1000 1000
p 700 700
Mg 320 420

TMU J Dent Vol.9; Issue 4; October-December 2022
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Vitamin D @ 5 5
F 3 4
Vitamin B1 1.1 1.2
Vitamin B2 1.1 1.3
Vitamin B3 14 16
Vitamin B6 1.3 1.3
Vitamin B9 ©® 400 400
Vitamin B12 2.4 2.4

(1) Milligrams are wused to express

quantities.

(2) Cholecalciferol 1 milligramme equals
40 1U of vitamin D.

(3) As nutritional folate substitutes (DFE).
1 DFE equals 1 mg of dietary folate and
0.6 mg of folic acid,which is available as a
supplement or in foods that have been
fortified. Due to research linking
inadequate folate consumption to foetal
neural tube defects it is advised toall
pregnant women to consume 400 mg of
folate daily from supplements or foods that
have been fortified in addition to acquiring

adequate folate from a varied diet.

The four separate reference values that
make up the dietary reference intakes are

as follows:
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1. RDAs:the usual dietary consumption of
a nutrient required to meet the needs of

nearly all healthy people on a daily basis.

2. Adequate intake: a nutritional level
when an RDA cannot be derived based on
the known intakes of groups of healthy

people.

3. Tolerable upper intake level: a nutrient's
maximum daily consumption that islikely
to not be hazardous for the majority of

healthy individuals.

4. Estimated average requirement:the
amount of a nutrient that is expected to
the of 50% of the

satisfy needs

population's healthy people.

Standards like the Recommended Daily

Allowances and Dietary Reference Intakes

cater to the population's numerous

subgroups, including infants, men and

women of all ages, children, and
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circumstances  like  pregnancy  or

breastfeeding. 34

CONCLUSION

The nutritional environment has an impact
on growth and development scientific
evidences are growing in support of the
notion that changes in diet can have both
good and bad, impact on health throughout
life.Nutrition has an impact both before
and after the eruption of teeth since tooth
development starts in pregnancy and lasts
till adulthood. Nutritional inadequacies
during dental development are correlated
with tooth size, formation, eruptive timing,
and susceptibility to caries, according to

various studies.

Protein malnutrition, or a lack of protein,
iS more common in underdeveloped
nations, but it can also occur in lower
socioeconomic groups in industrialised
nations, in people who abuse drugs or
alcohol, and in those who have eating
disorders or other long-term
illnesses.During the crucial growth phases,
protein inadequacy has been linked to poor
bone calcification, immature centres of
new bone formation, smaller teeth, delayed
osseointegration, delayed jaw

development, and overcrowded dentition.3*

For the development of bones and teeth,

phosphorus, calcium, and vitamin D are
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necessary.Deficiency of nutrients during
crucial developmental stages have been
linked to dental repercussions, including
disrupted maxilla, mandible,tooth, and
condyle  development  along  with
compromised quality of tooth enamel and
dentin.® Deficits in vitamin D and calcium
have also been associatedwith generalised
jaw bone resorption and the loss of the

periodontal ligament.>*

Tooth movement, gingival bleeding, and
connective tissue loss have all been linked
to vitamin C insufficiency.However,
depending on the type of biofilm present,
these symptoms, which are a result of the
infectious process, might vary
substantially. Furthermore, a variety of
populations, including smokers and
diabetics, have been associated with an
increased risk of periodontal disease when
vitamin C deficiency is
present.3®37Vitamin C has a critical part in
the production of collagen, which is
necessary for the development ofbone&
teeth.Additionally, vitamin C has certain
antioxidant qualities and is essential for
mending soft and hard tissue damages in
the mouth. According to numerous studies,
vitamin A and beta-carotene are essential
for the healthy growth and development of
the oral epithelium, teeth, periodontium,
and salivary glands. For instance, vitamin

A is essential for the inflammatory stage of
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wound healing because it aids in the
creation of epithelium, collagen, and the

immune system.*®

A pink, raw, fissured, smooth, or swollen
tongue may be an indication of a vitamin
Additional
symptoms could include scaly dermatitis,

B-complex deficiency.
itchy eyes, and angular cheilitis.A lack of
iron is evident by the following symptoms:
tissue pallor, spoon-shaped nails, atrophic
tongue, pale conjunctivae, and

susceptibility to cold.
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