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Abstract

Periodontal disease is a significant public health concern. Inflammatory oral diseases are periodontal infections, oral mucosal lesions,
pulpal and periapical lesions. The etiology is multi-factorial and is usually associated with a microbial origin, often caused by over-
consumption of free sugars. However, the role of micronutrients in these processes is how becoming apparent. Trends have shifted to
the role of micronutrients in oral inflammation. The progression of periodontal disease and the healing of periodontal tissues can be
modulated by nutritional status. There are numerous degenerative changes in the oral mucosa that have been observed during specific
micronutrient deficiencies. Attempts have been made to use dietary supplementation of certain micronutrients to treat oral
inflammatory lesions in conjunction with their standard treatment procedures. Micronutrient supplementation can be administered
orally or topically. The current review provides insight into the role of nutrition in oral inflammatory diseases, including periodontal

disorders, oral mucosal lesions, pulpal and periapical lesions.

Keywords: micronutrients, bioactive compounds, vitamin A, vitamin B, vitamin D, vitamin E, antioxidants,
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Purpose

The aim of this study was to address the
controversy surrounding the relationship between
periodontal disease and changes in periodontal
tissue and to assess the type of changes in
periodontal disease using nutrients by measuring
the clinical status of selected patients affected by
periodontitis. Restoring nutrition.

Methods
The patients selected for the study were among
those who requested periodontal treatment in the

private practice, between August 2019 and July
2020, with symptoms specific to periodontal
diseases: changes in shape, color or texture of
gingival tissue, edema, bleeding caused easily or
spontaneously, gingival pain and sensitivity,
gingival pruritus, tooth mobility, bags of different
depths, hypergrowth of different degrees,
recessions, halitosis.

A total of 9 patients (4 men and 5 women) with
chronic moderate / severe periodontitis aged 36-71
years.

Vitamin therapy - almost all vitamins are used:
vitamin. A, complex B, vit. C, vit. D, vit. E and PP,
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in the form of polyvitamins and Tarosin, which
contains vitamins C + P. Vitamins activate capillary
circulation, optimize  vascular  permeability,
metabolic exchanges and oxidation-reduction
reactions, cell regeneration.

Data were collected on the clinical appearance of
patients prior to nutrient treatment. Periodontal
control was performed with examination of the
gums and periodontal pockets. The study is
performed until the end of each patient's nutrient
treatment.

1. Introduction

Oral diseases are common public health problems
worldwide [1]. Oral diseases of inflammatory
origin include periodontal diseases: gingivitis and
periodontitis, inflammation of the oral mucosa,
pulpal and periapical lesions [2]. Periodontal
disease is one of the most common chronic
inflammatory disorders [3]. Periodontitis and
untreated dental caries leading to pulpal and
periapical lesions are the most common cause of
tooth loss in adulthood [4, 5]. Oral inflammatory
pathologies negatively influence the quality of life,
leading to deterioration of daily activities [6]

The etiology of oral inflammatory diseases is
multifactorial [[7], [8], [9]] and usually involves a
microbial component [10,11]. It is essentially a
chronic inflammatory disease caused by specific
oral microorganisms (e.g., Porphyromonas
gingivalis and Aggregatibacter
actinomycetemcomitans), characterized by the loss
of supporting periodontal ligament and alveolar
bone and is the first cause of tooth loss [3].
Periodontal disease is influenced by many risk
factors, such as alcohol, stress, smoking, genetics,
diabetes, and hormonal alteration status (i.e.,
pregnancy or menopause) [4], so that the
maintenance of oral and periodontal health
becomes today a challenge, especially considering
that periodontal disease can be itself a risk factor
for a number of chronic disorders. Indeed, it is
generally accepted that periodontitis is strictly
associated with many chronic diseases, such as type
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2 diabetes mellitus (DM2), cardiovascular diseases,
inflammatory bowel disease and rheumatoid
arthritis [5]. Therefore, there is a growing interest
in the relationship between oral health and systemic
health.

Undoubtedly, oral microorganisms are
indispensable for the pathogenesis of periodontal
disease, but, among risk factors, nutrition
represents an influential aspect that is often
neglected [1]. Indeed, nutritional factors have a
vital importance for the equilibrium between oral
microorganisms and the host response, from which
depends the onset and progression of periodontal
disease [6,7]. In the past, health-focused dietary
approaches have mostly focused in reducing the
consumption of “undesirable” dietary components
such as sodium, refined sugars, and saturated fats.
However, attention on promoting the consumption
of “curative nutrients” has been expanded. This
perception of “food or nutrient as a medicament”
has encouraged the search of a growing number of
new substances categorized from dietary
supplements to “nutraceuticals”, with the aim of
improving human health, making us fitter and more
resilient to disease [8,9].

Numerous potential modifiable and non-modifiable
risk factors associated with oral inflammatory
disorders have been identified, including smoking,
alcohol consumption, stress, poor oral hygiene,
systemic health, genetics and epigenetic factors [7,
[12], [13], [24]], [15]]. The severity and
progression of oral diseases depend on these risk
factors [16].

Eating habits are a pervasive modifiable
determinant of oral health and play a significant
role in the inflammatory processes underlying oral
pathologies [17]. The role of macronutrients
(carbohydrates, proteins and fats), especially free
sugars, in oral health is well established and have
been extensively reviewed [[18], [19], [20], [21],
[22]]. More recently, the role of micronutrient
imbalances found in  various  systemic
inflammatory diseases has been of interest in oral
and other inflammatory diseases [23].
Micronutrients that modulate inflammatory
responses include vitamins (many of which are
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antioxidants) and minerals [24,25]. Diet has also
been found to influence the composition of the
oral microbiome, which has been indirectly linked
to the increased risk of oral diseases [[26], [27],
[28]] This review will focus on the role of
micronutrients and bioactive compounds in oral
inflammatory conditions, including periodontal
disease, inflammatory lesions of the oral mucosa
and pulpal and periapical lesions.

2. The role of micronutrients in periodontal
disease

Periodontal disease is a chronic inflammatory
disease that involves the destruction of the
supporting structures of the teeth [2,20, [29], [30],
[31]]. Periodontal disease has been estimated to
have an impact on up to 90% of the world's
population [30]. The overall prevalence of
periodontal disease increases with age [32] and in
2016 was estimated to be responsible for
approximately 4.8 million years of living with
disabilities affecting quality of life [33]. The
incidence of the disease increases sharply in adults
aged between 30 and 40 vyears [32,34].
Understanding the nutritional factors that
contribute to this considerable burden of disease
can inform new strategies for preventing and
managing these diseases [20,35].

Periodontal disease consists of inflammation of
the gums, called gingivitis and inflammation of
the periodontal tissues, known as periodontitis
[29]. Gingivitis is the mildest form of periodontal
disease and is reversible [36] while periodontitis
involves the destruction of connective tissue and
bone, which is irreversible [37,38]. Periodontal
diseases are characterized by inflammatory
responses of the host to bacteria, including
Porphyromonas gingi-valis and Aggregatibacter
actinomycetemcomitans present in dental plaque
[[39], [40], [41]] The destruction of periodontal
tissues is caused by the production of
inflammatory factors released by immune cells,
followed by the accumulation of
polymorphonuclear leukocytes [42,43]. From this
results the release of reactive oxidative species
with antimicrobial properties [44]. However, this
inflammatory response can also affect the host
tissue and, in this way, oxidative stress is
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associated with an increased risk of periodontal
disease  [[45], [46], [47]]. Therefore,
inflammation is established as a key factor in the
pathology of these oral diseases.

Nutrition has a significant role to play in the
development of periodontal disease. Dietary
deficiencies have been found to have an impact on
the prognosis of malnutrition attributed to faster
progression [[48], [49], [50]]. The inflammatory
response, characteristic of the disorders, can be
attenuated by increasing the consumption of
vitamins C and D [19, 20, 51]. Research has
established that dietary factors contribute to the
modulation of microbes in the oral cavity that have
been associated with periodontal infections [28,
[52], [53], [54], [55]].

The inflammatory processes involved in
periodontal disease appear to be fueled by
nutritional imbalances. Research on antioxidant
nutrients, vitamin D and calcium in periodontal
disease has been conducted in human and animal
models and highlights primarily their anti-
inflammatory and anti-oxidant roles.2.1.

Vitamins and antioxidants

Antioxidant nutrients prevent the production of free
radicals and stabilize and eliminate existing free
radicals [56, 57]. Free radicals cause an oxidative
chain reaction that leads to cell damage and cell
death [[57], [58], [59]. Antioxidants interrupt this
chain reaction by modulating oxidative stress found
to be significantly associated with periodontal
diseases [[60], [61], [62], [63], [64]]. A wide
variety of studies, including long-term, cross-
sectional, and randomized clinical trials, have
explored the role of antioxidants in oral
inflammatory diseases [[65], [66], [67], [68]].

2.2. Vitamin B Complex

[71]. The vitamin B complex refers to eight water-
soluble vitamins, which perform many essential
functions in the body. B-complex vitamins include
thiamine (B1), riboflavin (B2), niacin (B3),
pantothenic acid (B5), vitamin B6 (pyridoxine),
folate (B9), biotin (B7) and cobalamin (B12) [69].
Research shows a role for each of the B vitamins in
the progression and severity of periodontal disease.
Deficiencies of B2, B3, B6 and B12 have been
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correlated with  hemorrhagic  gingivitis and
periodontitis  [54,70]. Regarding periodontal
disease, folic acid deficiency leads to the absence of
keratinization of the gingival surface, decreased cell
turnover rate, reduced resistance to infections and
destruction of gingival and periodontal tissues.

[72]. In addition, folate deficiency in smokers has
been reported to increase the risk of periodontitis
[76,77]. In smokers, folic acid deficiency can occur
even with regular dietary intake, due to the
additional use of folic acid needed to convert the
compounds present in cigarette smoke into
biologically inactive compounds [71]. Moreover, a
clinical study of 30 people showed that vitamin B
supplementation after apical flap surgery, which is
common in the treatment of periodontal disease,
increased the level of clinical attachment compared
to placebo [78]. In general, there is an increase in
periodontitis in smokers, which may be due to folic
acid deficiency.

2.2.1. Vitamin C

Vitamin C, also known as l-ascorbic acid, is a
water-soluble vitamin that requires regular intake
[79]. Vitamin C plays crucial roles in many
biochemical functions, including quenching free
radicals and modulating inflammatory responses
[80,81]. Plasma vitamin C levels decrease during
periods of infection and post-surgical stress [82],
due to the additional vitamin C required for tissue
repair and regeneration in these cases [81, [83],
[84], [85]]. Therefore, additional intake may be
required in these situations. The anti-inflammatory,
anti-oxidant and regenerative actions of vitamin C
are well established [62, [86], [87], [88], [89], [90],
[91]], suggesting a role for this nutrient in
modulating inflammatory responses in periodontal
disease.

Vitamin C deficiency has been identified as a
significant risk factor in periodontal disease
[86,87]. It is well established that dietary deficiency
of vitamin C leads to scurvy, an inflammatory
disease of the gums that causes bleeding gums
[89,90,92,93]. Multiple epidemiological studies
have shown that vitamin C status correlates with the
risk of periodontitis [[86], [87], [88], [89]]. Cross-
sectional studies involving Korean and Japanese
populations have found that dietary intake and
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serum vitamin C levels are independently linked to
periodontitis [86,87]. A study using combined
Finnish and Russian cohorts showed that vitamin C
deficiency was associated with periodontitis, and
vitamin C levels were also negatively correlated
with antibody levels in Porphyromonas gingivalis
[89], gram-negative bacteria effects that cause
gingivitis. Moreover, the results of the Third
National Health and Nutrition Survey (NHANES
I11, US Population Representative) showed a weak
but statistically significant relationship between
lower vitamin C intake and periodontal disease in
the general population, and especially to tobacco
consumers [88]. These studies suggest that
inadequate vitamin C intake increases the risk and
association with periodontal disease in different
cultural demographies.

Vitamin C can also be used therapeutically to
reduce the severity of periodontal disease and to
improve treatment outcomes. A longitudinal study
linked vitamin C-rich grapefruit consumption to
improved vitamin C plasma concentrations and
decreased sulcus bleeding scores [68]. The lower
prevalence of deep periodontal pockets has also
been linked to higher citrus intake [94]. While
saturation of plasma vitamin C levels may occur at
high doses [41], topical application may also
influence oral health. It has also been reported that
local intradermal and subepithelial vitamin C
injections could be used as an adjunct in the
surgical and non-surgical treatment of periodontal
disease [95,96]. Moreover, local administration of
vitamin C helps reduce inflammation, promotes
healing, increases collagen production and
improves gingival circulation [95]. Oral vitamin C
supplementation as an adjunct to non-surgical
treatment of chronic periodontitis has also been
shown to be effective against periodontal
inflammation [97]. In general, vitamin C appears to
have anti-inflammatory properties and therapeutic
potential in the treatment of periodontal disease.
2.3. Vitamin D

Vitamin D plays a vital role in immune responses
and bone homeostasis [98,99]. Research has
suggested that vitamin D deficiency may affect
periodontal tissues [[100], [101], [102]]. People
receiving regular periodontal treatments along with
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vitamin D supplements have shown a better
tendency to maintain periodontal therapy. It may be
due to its indirect role in reducing gingival
inflammation [103]. The third National Health and
Nutrition Examination Survey (NHANES III), a
representative study involving a US population,
concluded that optimal vitamin D status reduced
gingival inflammation [104]. The same survey
found a link between the high prevalence of
periodontitis and vitamin D deficiencies [105]. A
case-control study found that vitamin D inadequacy
is associated with periodontal disease in women
during pregnancy [106]. Moreover, the results of a
longitudinal study in older men suggested that
vitamin D intake protects against the progression of
periodontal disease [107]. A systematic analysis
found that, although the literature has been mixed
and limited, some data support a protective role for
vitamin D in periodontal disease [108]. It is
possible that this impact on periodontal health is
due to its anti-inflammatory effects [[109], [110],
[111]].

Epidemiological data from a Danish population
have suggested that the consumption of dairy
products containing vitamin D, along with calcium,
casein and whey protein, have a protective effect
against periodontitis. However, these studies lacked
information on dietary supplements [112, 113].
Therefore, it could not be determined whether
vitamin D, other dairy components or the
movement of other less healthy foods by dairy
products were responsible for the effect. Therefore,
further studies are needed to confirm the protective
effects of vitamin D in periodontitis.

2.3.1. Vitamin E

Vitamin E is a fat-soluble vitamin in various forms,
mainly tocopherols and tocotrienols [114]. The
main food sources include nuts and vegetable oils
[115]. One of the roles of nutrients is the
elimination of peroxyl free radicals, helping to
stabilize membrane structures by inhibiting the
reaction of free radicals [56,116]. This function of
vitamin E is relevant for periodontal diseases that
are characterized by oxidative stress. A cross-
sectional study of an adult US population showed
an inverse relationship between serum tocopherol
levels and the severity of periodontitis [65]. In
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addition to eliminating free radicals, research has
suggested that the beneficial role of vitamin E in
periodontal inflammation may be due to its
intrusion into prostaglandin  synthesis [117].
Importantly, several studies in rats have shown that
a diet rich in vitamin E reduces periodontal and
gingival inflammation and improves wound healing
[[118], [119], [120]]. These studies highlight the
role of vitamin E in periodontal disease and indicate
that dietary sources may be an area for future
human research.

2.3.2. Carotenoids and flavonoids

Carotenoids and flavonoids such as [-carotene,
lycopene and polyphenols are antioxidants usually
obtained from vegetables and fruits [57, [121],
[122], [123]]. Research has shown that these
phytochemicals are effective in the prevention and
treatment of periodontal disease. A recent review of
antioxidant nutrients suggests that increased intake
of flavonoids and carotenoids may be beneficial in
preventing periodontitis [58]. Specifically, vitamin
A B-carotene pre-cursor deficiency [124] has been
linked to periodontitis and gingivitis [67, 125].
When vitamin A is supplemented with other
therapies, studies have shown improved treatment
outcomes for periodontal disease [60,126].
Research supports the importance of adequate
intake of carotenoids and flavonoids for the
prevention and management of periodontal disease.
Carotenoids and flavonoids are well known to have
antioxidant properties and to modulate anti-
inflammatory processes [116]. For example,
lycopene, a bright red carotenoid, has been shown
to stimulate the release of an anti-inflammatory
cytokine, 1L-10, and reduce TNF-a in vitro [127].
This anti-inflammatory effect was demonstrated in
a randomized placebo-controlled clinical trial that
tested the efficacy of orally administered lycopene
(8 mg / day for two weeks) with and without dental
prophylaxis [128]. Lycopene alone and in
combination with dental prophylaxis significantly
decreased gingival inflammation at the end of the
study period [128]. Similar results were found for
the efficacy of lycopene supplements in mild-to-
moderate, but not more severe, gingivitis in
another intervention study [129]. While these
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intervention  studies suggest that lycopene
supplementation may be useful for reducing
inflammation in periodontal disease, it is important
to note that these studies were small (~ 20
participants  each).  Lycopene  administered
topically by an orally administered gel has also
been shown to reduce markers of oxidative stress
and gingival inflammation in periodontal disease
[130].

Flavonoids found in green tea, coffee and cocoa can
also be beneficial in reducing inflammation
associated with periodontal disease. Green tea
supplements have successfully reduced
inflammation as an adjunct to mechanical
periodontal therapy in a human intervention study
[131]. In a large prospective cohort study in men, it
was found that higher coffee consumption was
associated with a small but significant reduction in
the number of teeth with periodontal bone loss
[132]. Mechanically, this is supported by animal
models of experimentally induced periodontitis,
where reduced markers of oxidative stress were
observed in rats fed a diet rich in cocoa [133].
While these studies indicate a benefit for flavonoid
use, further research is needed to form specific
recommendations or therapeutic guidelines to be
developed.

2.4. Minerals

2.4.1. Zinc

Zinc is the second most abundant trace element in
the human body and is involved in the protection of
cellular elements against oxidative damage
[57,134]. Therefore, zinc can play a key role in
maintaining periodontal health. Zinc deficiency can
cause gingival inflammation by aggregating IL-1
[135]. A study of 14 Sprague-Dawley rats fed a
zinc-deficient diet for four weeks after weaning
found an increase in gingival index and plaque and
depth of periodontal pockets.

Therefore, dietary zinc deficiency may be a
potential risk factor for periodontal disease [136].
Case-control  studies and cross-sections also
established a link between serum zinc levels and
periodontitis in healthy and diabetic patients [[137],
[138], [139], [140]]. Maintaining periodontal health
in diabetic patients is a crucial consideration, as
periodontitis is one of the significant complications
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of diabetes [139,141,142]. Low plasma zinc levels
have also been associated with subsequent
deterioration of periodontal disease in patients with
type 2 diabetes compared to healthy individuals
[143]. These studies confirm that zinc deficiency is
not only a risk factor for periodontal disease, but
aggravates periodontitis in type 2 diabetes.

2.4.2. Selenium

The association of selenium with periodontal
disease has not been as well researched to date.
However, selenium is known to be essential for
immune responses, and serum levels are inversely
related to inflammation and tissue destruction [144].
Selenium-containing glutathione peroxidase acts as
a preventive antioxidant by suppressing free radical
formation [57]. It has also been reported that lower
serum selenium levels may be associated with the
severity of periodontal disease [141]. Although
studies are limited, maintaining selenium levels in
periodontal disease can help manage them.

2.5. Calcium

Calcium is known for its role in promoting bone
health [145]. Periodontitis involves the destruction
of the alveolar bone [145.146] and therefore
calcium may be beneficial in this condition.
Emerging evidence suggests that this is the case,
showing that calcium status is vital in determining
the risk of periodontal disease [[147], [148], [149]].
Data from NHANES IIl suggested that a lower
dietary intake of calcium led to the progression of
periodontal disease. Moreover, it has been shown
that low calcium intake can indirectly affect
periodontal disease; however, further studies are
needed to confirm this [150].

Many intervention studies have observed the
beneficial effect of combined calcium and vitamin
D supplementation on the progression and
maintenance of periodontal disease [109,111,151].
A randomized clinical trial involving healthy adults
(> 65 years) also indicated that the use of calcium
supplements improved periodontal health and tooth
retention compared to placebo [110]. However, the
study also involved a combination of vitamin D,
which can confuse the results.

3. The role of micronutrients in lesions of the
oral mucosa
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Lesions of the oral mucosa are usually characterized
by inflammation of the lips and mucosa and
defoliation of the tongue [152]. Inflammatory
lesions of the oral mucosa include foot-and-mouth
ulcers, glossitis, cheilitis, and stomatitis [153].
These inflammatory lesions usually result from
either local trauma or systemic pathologies [154].
Regardless of the origin, all these inflammatory
pathologies are characterized by the accumulation
of polymorphonuclear leukocytes, which lead to the
secretion of specific chemical mediators and are
responsible for the immune and inflammatory
responses of the host [2,20,155,156]. The most
commonly produced chemical mediators include
cytokines, chemokines, and lipid mediators
[2,155,157]. These inflammatory mediators play a
vital role in tissue homeostasis through anabolic and
catabolic processes [158]. Although nutritional
deficiencies of iron are a predisposing factor in oral
mucosal lesions, research focuses on the role of B
vitamins, such as folic acid and vitamin B12 [[159],
[160], [161]].

3.1. Vitamin B Complex

B-complex vitamins act as co-factors in energy
metabolism and are essential for the production of
new cells and tissue maintenance during
development and healing [71,162]. Thus, the
deficiency of these vitamins can lead to disruption
of the oral mucosa [71]. The first signs of
deficiency of some B vitamins are observed in the
oral cavity and can be characterized by specific
oral manifestations, as shown in Table 1 [54,
[163], [164], [165], [166], [167]].

Deficiency:

Vitamin B1: Cracked lips, angular cheilitis

Vitamin B2, B3 Angular cheilitis, glossitis

Vitamin B6 Burning sensation in the oral cavity
related to glossitis and stomatitis and cheilitis
Vitamin B9 Recurrent foot-and-mouth disease
(RA)

Vitamin B12 Angular cheilitis, painful ulcers in
the oral cavity, glossodynia (tongue pain) and
RAS

Some of these oral manifestations, including
angular cheilitis, glossitis, stomatitis, diffuse
erythematous mucosa, and ulcerative mucosal
lesion, are symptoms of early pernicious anemia
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(B12 deficiency) and megaloblastic anemia (B12
and folic acid deficiency) [168,169]. Vitamin B12
deficiency may be a contributing factor to
recurrent aphthous stomatitis (RAS), a chronic
inflammatory disease of the oral mucosa
characterized by painless and recurrent ulcers,
however, the exact etiology is unknown [164]. In
general, B vitamins play an essential role in the
health of the oral mucosa, and their deficiency
contributes to the development of common oral
conditions.

4.1. Vitamin E

Vitamin E supplementation may be beneficial in
repairing and protecting against pulmonary
inflammation. An experimental study in adult male
Sprague-Dawley rats showed that vitamin E
supplementation, along with dental pulp therapy,
can improve pulp healing and repair [178]. It has
also been shown that an isomer of vitamin E, a-
tocopherol is beneficial for protecting pulp cells
against toxicity leading to pulpal inflammation
caused by H,0O, in vitro [179]. However, research is
still limited.

4.2. Copper

Copper is known for its anti-inflammatory
function [180,181]. Modified serum copper levels
are indicative of chronic inflammatory conditions,
such as increases in serum copper associated with
periodontitis [138]. A case-control study involving
a small Indian population showed a very
significant correlation (p <0.001) with copper
deficiency in individuals with periapical
inflammation compared to healthy individuals
[182].

However, further research is needed to

confirm the anti-inflammatory properties of

copper in periapical inflammation.

5. Interactions between micronutrients and
salivary function

Saliva is an important part of the oral environment,
salivary gland dysfunction or changes in saliva
composition can have implications for oral health
[183]. It is well established that vitamin C
deficiency influences the function of the salivary
gland [184], and iron deficiency generally results in
reduced salivary secretion [185]. Studies in rodents
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also suggest that calcium and vitamin D deficiency
may lead to salivary gland dysfunction [[186],
[187], [188]]. This can further exacerbate oral
inflammation or disease and further promote
malnutrition through a reduced sense of taste and
appetite. [189]

2. Materials and Methods

2.1 Materials

Medical consultation records highlighting the
damage to the gums and the status of periodontal
pockets.

Medical tests records for micronutrient deficiencies
in the body (nutrigenetic test-).

Consultation kits

Treatment prescriptions

2.1. Subjects

To find out the micronutrient deficiencies in the
DNA, nutrigenetics tests were performed on 9

EVALUATION OF ORAL HYGIENE INDICES

patients (4 men and 5 women) with gingivitis and
moderate periodontitis aged 36-71 years.

All subjects were systemically healthy, without
symptoms of infection and did not take antibiotics
for at least 3 months before the experiment.

Vitamin therapy has started - almost all vitamins are
used: vitamin A, complex B, vit. C, vit. D, vit. E,
PP, in the form of multivitamins and Tarosin, which
contains vitamins C + P. Vitamins activate capillary
circulation, optimize  vascular  permeability,
metabolic exchanges and oxidation-reduction
reactions, cell regeneration.

All subjects were informed about the purpose of the
study and participated voluntarily.

2.2. Procedure

2.2.1. Performing the oral examination by the
dentist with the preparation of the periodontal file
in which the status of the gingival and periodontal
pockets was noted before treatment (example Fig:
1,2,3)

— Oral hygiene index IHB
Plaque index: superior arch
No. of surfaces with plaque 24
X = -x100= ----x100=237,5%
Total no. of dental surfaces 64

Bacterial plaque in the middle third of the crown. The plaque index is 2.

- inferior arch
No. of surfaces with plaque 24

X = - -x100= ----x100=37,5%

Total no. of dental surfaces 64

Bacterial plague in the middle third. The plaque index is 2.

Tartar index: superior arch
No. of surfaces with tartar 0

X = wee Xx100= - x 100 = 0 %

Total no. of dental surfaces 64

The tartar index is 0.
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inferior arch
No. of surfaces with tartar 12
X = x 100 = ------ x 100 = 18.75 %
Total no. of dental surfaces 64

The tartar index is 1.

IHB Oral Hygiene Index:

superior arch: oral hygiene index: 2
inferior arch: oral hygiene index: 3

Tartar and bacterial plaque in the middle third and package.

Bleeding index: superior arch

No. of bleeding surfaces 0
X= x 100 = ------ x100=0%
Total no. of dental surfaces 64
inferior arch
No. of bleeding surfaces 0
X= x 100 = ------ x100=0%
Total no. of dental surfaces 64

Silness and Loe plaque index: 1 plaque is not observed with the naked eye on the dental surfaces until after scraping

with the rounded tip of the periodontal probe.
Muhlmenann bleeding index: 0
Gingival retraction:

Tooth V (mm) O (mm) M (mm) D (mm)
2.1 2
2.2 1
3.2 1
3.1 2
4.1 2

PERIODONTAL STATUS BEFORE TREATMENT

_INAINTE DE TRATAMENT

XXX

- s Xmae L

XXX

76
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Conversion formulas (nutrient units)

Nutrient Ul — pg or mg Equivalents — pg or mg
1 Ul= 0.3 pg retinol 1 pug RE =1 pg retinol
1 Ul = 0.6 beta-carotene 1 pg RE =2 pg beta-carotene (supplements)
N 1 ug RE = 12 pg beta-carotene (foods)
Vitamin A 1 ug RE =24 ng alpha-carotene
1 ug RE =24 pg beta-cryptoxanthin
1 UL = 0.67 mg d-alpha-tocopherol (natural) 1 mg Vitamin E (alpha-tocopherol) = 1 mg
1 Ul = 0.9 mg dl-alpha-tocopherol (synthetic) natural alpha-tocopherol
Vitamin E 1 mg Vitamin E (alpha-tocopherol) = 1 mg
synthetic alpha-tocopherol
Vitamin D 1 U1=0.025 pg 1 U1=0.025 pg
1 ug UEF = 1pg natural folates
Folate 1 ng UEF = 0.6 pg folic acid (supplements or
folic acid fortified foods)
1 mg NE =1 mg niacinamide
Niacin 1 mg NE =1 mg inositol hexanicotinate
1 mg NE = 1 mg niacin
1 mg NE = 60 mg tryptophan
Selenium ug/ day 400 400 400 400
Zinc mg / day 40 40 40 40
Sodium g/ day 2,3 2,3 2,3 2,3
Chlorine g/ day 3,6 3,6 3,6 3,6

* The upper limit for magnesium is the intake of supplements and drugs and does not reflect the intake of food and water.
ND = not determined

The following tables you have highlighted the deficiencies resulting in the 9 tests of the patients before
performing the drug treatments. They were tested only once in order to highlight the deficiencies and to draw
up treatment plans with supplements, leaving a new set of tests to be performed after the end of each treatment.

TABLE 1: Patient nol, ( 66 years, gender M)
Interpretation of the nutrigenetic test.

TABLE 2: Patient no2, (46 years, gender M )
Interpretation of the nutrigenetic test.

Patient 1 Normal Value | Deficiency
Vitamin A YES

Vitamin B1 YES

Vitamin B2 YES
Vitamin B3 YES
Vitamin B6 YES
Vitamin B9 YES
Vitamin B12 YES
Vitamin C YES

77



Romanian Journal of Oral Rehabilitation

Vol. 13, No. 1, January-March 2021

Vitamin D YES
Vitamin E YES
Cooper YES
Zinc YES
Selenium YES
Calcium YES

TABLE 3: Patient no3 (41 years, gender M)

Interpretation of the nutrigienic test.

Patient 3 Normal Value | Deficiency
Vitamin A YES

Vitamin B1 YES
Vitamin B2 YES
Vitamin B3 YES
Vitamin B6 YES
Vitamin B9 YES
Vitamin B12 YES
Vitamin C YES

Vitamin D YES
Vitamin E YES

Cooper YES

Zinc YES
Selenium YES

Calcium YES

TABLE 5: Patient no5, ( 35 years,gender F)
Interpretation of the nutrigenetic test.

Patient 5 Normal Value | Deficiency
Vitamin A YES
Vitamin B1 YES

Vitamin B2 YES
Vitamin B3 YES
Vitamin B6 YES
Vitamin B9 YES
Vitamin B12 YES

Vitamin C YES
Vitamin D YES
Vitamin E YES
Cooper YES

Zinc YES

Patient 2 Normal Value | Deficiency
Vitamin A YES

Vitamin B1 YES

Vitamin B2 YES

Vitamin B3 YES

Vitamin B6 YES

Vitamin B9 YES

Vitamin B12 | YES

Vitamin C YES
Vitamin D YES
Vitamin E YES

Cooper YES

Zinc YES

Selenium YES

Calcium YES

TABLE 4: Patient no4, ( 35 years, gender M)

Interpretation of the nutrigenetic test.

Patient 4 Normal Value | Deficiency
Vitamin A YES

Vitamin B1 YES

Vitamin B2 YES

Vitamin B3 YES

Vitamin B6 YES

Vitamin B9 YES

Vitamin B12 YES

Vitamin C YES
Vitamin D YES
Vitamin E YES

Cooper YES

Zinc YES
Selenium YES

Calcium YES

TABLE 6: Patient no6, ( 42 years, gender F)

Interpretation of the nutrigenetic test.
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Selenium YES Patient 6 Normal Value | Deficiency
Calcium YES Vitamin A YES

Vitamin B1 YES

Vitamin B2 YES

Vitamin B3 YES

Vitamin B6 YES

Vitamin B9 YES

Vitamin B12 YES

Vitamin C YES

Vitamin D YES

Vitamin E YES

Cooper YES

Zinc YES

Selenium YES

Calcium YES

TABLE 7: Patient no7, ( 58 years, gender F)
Interpretation of the nutrigenetic test.

TABLE 8: Patient no8, ( 69 years, gender F)
Interpretation of the nutrigenetic test.

Patient 7 Normal Value | Deficiency Patient 8 Normal Value | Deficiency
Vitamin A YES Vitamin A YES

Vitamin B1 YES Vitamin B1 YES
Vitamin B2 YES Vitamin B2 YES
Vitamin B3 YES Vitamin B3 YES
Vitamin B6 YES Vitamin B6 YES
Vitamin B9 YES Vitamin B9 YES
Vitamin B12 YES Vitamin B12 YES
Vitamin C YES Vitamin C YES

Vitamin D YES Vitamin D YES

Vitamin E YES Vitamin E YES

Cooper YES Cooper YES

Zinc YES Zinc YES

Selenium YES Selenium YES

Calcium YES Calcium YES

TABLE 9: Patient no9, ( 32 years, gender F)
Interpretation of the nutrigenetic test.

From performing the nutrigenetic tests we were able to create

some statistics regarding: vitamin deficiency according to age, sex,

and age from which it turned out that both sexes have VitD

deficiencies but the higher percentage is male (100% male / 60%

female). Also from here it appears that both genders have a

deficiency in Vit C (50% male / 40% female). The deficiency of
Vit B is higher in females than in males (60% females / 50%

males). In women, compared to men, we found a deficiency of Vit

A, Vit E and Cu, while in men we found a deficiency of Zn that

did not occur in women.

Patient 9 Normal Value | Deficiency
Vitamin A YES
Vitamin B1 YES

Vitamin B2 YES

Vitamin B3 YES

Vitamin B6 YES

Vitamin B9 YES

Vitamin B12 YES

Vitamin C YES
Vitamin D YES
Vitamin E YES
Cooper YES
Zinc YES

Selenium YES

Calcium YES
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Masculine Patient 1 Patient 2 Patient 3 Patient 4
Vitamin A

Vitamin B1 YES YES

Vitamin B2 YES YES

Vitamin B3 YES YES

Vitamin B6 YES YES

Vitamin B9 YES YES

Vitamin B12 | YES YES

Vitamin C YES YES
Vitamin D YES YES YES YES
Vitamin E

Cooper YES

Zinc YES YES
Selenium

Calcium YES YES

TABLE 11 : Deficiencies depending on th

e female gender.

Feminine Patient 5 Patient 6 Patient 7 Patient 8 Patient 9
Vitamin A YES YES YES
Vitamin B1 YES YES

Vitamin B2 YES YES YES

Vitamin B3 YES YES YES

Vitamin B6 YES YES YES

Vitamin B9 YES YES YES

Vitamin B12 YES YES

Vitamin C YES YES
Vitamin D YES YES YES
Vitamin E YES YES
Cooper YES
Zinc

Selenium

Calcium YES YES YES

In the following 4 tables, namely Table 12, Table
13, Table 14, Table 15 we highlighted the
deficiency by age groups and we found that in the
interval of 30-40 years and 40-50

TABLE 12 : The deficiency depending on the age
range 30-40 years.

AGE 30-40

Patient 4

Patient 5

Patient 9

Vitamin A

YES

YES

years we have a deficiency of 100% in the case of
vitD and also a deficiency of 100% but in the age
ranges 50-60 years and 60-70 years we have at
Vit B2, Vit B3, VitB6, VitB12

TABLE 13 : The deficiency depending on the
range 40-50 years.
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Vitamin B1

Vitamin B2 YES

Vitamin B3 YES

Vitamin B6 YES

Vitamin B9 YES

Vitamin B12

Vitamin C YES YES YES
Vitamin D YES YES YES
Vitamin E YES YES
Cooper YES
Zinc YES

Selenium

Calcium YES YES YES

TABLE 14: The deficiency depending on the
age range 50-60 years.

AGE 50-60 | Pacient 7
Vitamin A YES
Vitamin B1 YES
Vitamin B2 YES
Vitamin B3 YES
Vitamin B6 YES
Vitamin B9 YES
Vitamin B12 | YES
Vitamin C

Vitamin D

Vitamin E

Cooper

Zinc

Selenium

Calcium

4. Discussions

The symptoms and treatment of oral inflammatory
diseases are mainly influenced by the intake or
supplementation of micronutrients. Micronutrients
are needed to maintain the health of the mucous
membranes and oral structures, as they possess anti-
oxidant and  anti-inflammatory  properties.
Deficiency of certain micronutrients can modulate
the risk of oral inflammatory diseases. Also, the
insufficiency of some of the B-complex vitamins

TABLE 15:
range 60-70 years.
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AGE 40-50 | Patient 2 | Patient 3 | Patient 6
Vitamin A

Vitamin B1 YES
Vitamin B2 YES
Vitamin B3 YES
Vitamin B6 YES
Vitamin B9 YES
Vitamin B12 YES
Vitamin C YES

Vitamin D YES YES YES
Vitamin E

Cooper

Zinc YES
Selenium

Calcium YES YES
The deficiency depending on the age
AGE 60-70 | Patient 1 | Patient 8
Vitamin A

Vitamin B1 YES
Vitamin B2 YES YES
VitaminB3 | YES YES
VitaminB6 | YES YES
VitaminB9 | YES YES
Vitamin B12 | YES YES
Vitamin C

Vitamin D YES

Vitamin E

Cooper YES

Zinc

Selenium

Calcium

helps to detect certain anemias early. Research has
also confirmed that the deficiency of certain traces
of minerals also aggravates certain oral diseases in
the presence of chronic systemic pathologies.
Periodontitis is an inflammatory and progressive
disease that affects the connective tissue around the
teeth whose role, among other things, is to support
the teeth.

It is accompanied by dysbiosis, ie a change in the
balance of the oral microbial flora, a disorder of the
immune response (chronic inflammation), oxidative
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stress, destruction of the periodontium and tooth
loss.

Oxidative stress is definitely a disruption of the
balance between the production of reactive oxygen
species (which are generated by free radicals) and
antioxidant defense. Patients with periodontal
disease appear to have a higher level of oxidative
stress and thus there is a higher production of free
radicals as well as a reduced antioxidant capacity.
The role of the latter is to neutralize free radicals.

In periodontitis, recent studies have reached the
following conclusions:

* oxidative stress leads to the destruction of the
periodontium (destruction

bone and adjacent connective tissue);

* There is an association between periodontitis,
cardiovascular disease, and diabetes

metabolic syndrome;

* there is a reduction in the body's ability to heal,
caused

a significant decrease in the amount of antioxidants
in the gingival tissue; therefore, antioxidant therapy
should be considered;

* Diet rich in antioxidants is a key factor.

In case of periodontitis, antioxidant therapy can
neutralize reactive oxygen species (toxins) and thus,
can be used to treat this chronic inflammatory
disease that involves the existence of increased
oxidative stress.

Supplements of vitamins, antioxidants, minerals,
omega 3 and phytonutrients can reduce periodontal
inflammation. In addition, bioflavonoids have
antimicrobial and anti-inflammatory activities.

In addition, nutritional therapy should be considered
as a new adjuvant treatment for both the
regeneration of damaged periodontal tissue and the

reduction of gingival inflammation.

References

1.

2.

10.

11.

12.

Acatrinei D, Forna N, Diaconu I, Rosoiu N, Interaction Porphyromonas Gingivalis Bacterium with other bacteria in determining
periodontal disease and valid treatments, Romanian Journal of Oral Rehabilitation, 12,2,37,51 (2020)

Acatrinei D, Vinteanu R, Rosoiu N, Biochemical and histological researches regarding the use of new therapeutic methods in some
oral and facial pathologies, Academy of Romanian Scientists, Annals Series, on Biological Science, 8,2,35,36 (2019 )

Civitelli R, Pilgram TK, Dotson M, Muckerman 2.J, Lewandowski N, Armamento-Villareal R, et al. Alveolar and postcranial bone
density in postmenopausal women receiving hormone/estrogen replacement therapy: A randomized, double-blind, placebo-
controlled trial. Arch Intern Med 2002;162:1409-15.67.

Wical KE, Brussee P. Effects of a calcium and Vitamin D supplement on alveolar ridge resorption in immediate denture patients. J
Prosthet Dent 1979;41:4-11.66.

Kribbs PJ. Two-year changes in mandibular bone mass in an osteoporotic population. J Prosthet Dent 1992;67:653-5 3.

Miley DD, Garcia MN, Hildebolt CF, Shannon WD, Couture RA, Anderson Spearie CL, et al. Cross-sectional study of Vitamin D
and calcium supplementation effects on chronic periodontitis. J Periodontol 2009;80:1433-9.69.

Bashutski JD, Eber RM, Kinney JS, Benavides E, Maitra S, Braun TM, et al. The impact of Vitamin D status on periodontal
surgery outcomes. J Dent Res 2011;90:1007-12.

Dietrich T, Nunn M, Dawson-Hughes B, Bischoff-Ferrari HA. Association between serum concentrations of 25-hydroxyvitamin D
and gingival inammation. Am J Clin Nutr 2005;82:575-80.

L.J. Jin, et al.Global burden of oral diseases: emerging concepts, management and interplay with systemic health Oral Dis., 22 (7)
(2016), pp. 609-619 6.T.A. Silva, et al.Chemokines in oral inflammatory diseases: apical periodontitis and periodontal diseaseJ.
Dent. Res., 86 (4) (2007), pp. 306-319 7.J.M. Albandar Epidemiology and risk factors of periodontal diseases Dent. Clin. N. Am.,
49 (3) (2005), pp. 517-532(v-vi) 8.L.K. McCaul, W.M. Jenkins, E.J. Kay The reasons for extraction of permanent teeth in
Scotland: a 15-year follow-up study Br. Dent. J., 190 (12) (2001), pp. 658-662 9.S. Nuvvula, V.K. Chava, S. Nuvvula Primary
culprit for tooth loss!!J. Indian Soc. Periodontol., 20 (2) (2016), pp. 222-224 10.M.-d.-C.

Villanueva-Vilchis, et al.Impact of oral mucosa lesions on the quality of life related to oral health An etiopathogenic study.
Medicina oral, patologia oral y cirugia bucal, 21 (2) (2016), pp. €178-e184 CrossRefView Record in ScopusGoogle Scholar
11.Y.A. AlJehani Risk factors of periodontal disease: review of the literature Int. J. Dentistry, 2014 (2014) 182513-182513

P. Meisel, et al.Impact of Genetic Polymorphisms on the Smoking-Related Risk of Periodontal Disease: the Population-Based
Study SHIP, vol. 1 (2003), p. 197 12.A.0. Oginni, C.A. Adekoya-Sofowora Pulpal sequelae after trauma to anterior teeth among
adult Nigerian dental patients BMC Oral Health, 7 (2007)11-11 13

H.F. Jenkinson, R.J. Lamont Oral microbial communities in sickness and in health Trends Microbiol., 13 (12) (2005), pp. 589-595

82



Romanian Journal of Oral Rehabilitation

Vol. 13, No. 1, January-March 2021

13. ArticleDownload PDFView Record in ScopusGoogle Scholar 14.J.F. Siqueira Jr., .N. Rocas Bacterial pathogenesis and mediators
in apical periodontitis Braz. Dent. J., 18 (2007), pp. 267-280 15.

14.S. Najeeb, et al. The role of nutrition in periodontal health: an update Nutrients, 8 (9) (2016) 16.P. Erik Petersen, et al.The Global
Burden of Oral Diseases and Risks to Oral Health, vol. 83 (2005), pp. 661-669 17.M.A. Nazir Prevalence of periodontal disease,
its association with systemic diseases and prevention

15. Int. J. Health Sci., 11 (2) (2017), pp. 72-80 18.M. Gunepin, et al.Impact of chronic stress on periodontal health J Oral Med Oral
Surg, 24 (1) (2018), pp. 44-50

16.R.J. Genco Current view of risk factors for periodontal diseases J. Periodontol., 67 (10S) (1996), pp. 1041-1049 20.G.A. Scardina,
P. Messina Good oral health and diet J. Biomed. Biotechnol., 2012 (2012), p. 720692 21

17.J.M. Navia Carbohydrates and dental health Am. J. Clin. Nutr., 59 (3 Suppl) (1994), pp. 719s-727s 22.J.P. Woelber, et al. An oral
health optimized diet can reduce gingival and periodontal inflammation in humans - a randomized controlled pilot study BMC
Oral Health, 17 (1) (2016) 28-28 23

18.S. Najeeb, et al. The role of nutrition in periodontal health: an update Nutrients, 8 (9) (2016), p. 530 24.P. Hujoel Dietary
carbohydrates and dental-systemic diseasesJ. Dent. Res., 88 (6) (2009), pp. 490-502 25.P.P. Hujoel, P. Lingstrom Nutrition, dental
caries and periodontal disease: a narrative review J. Clin. Periodontol., 44 (Suppl 18) (2017), pp. S79-s84 26

19. B. Ruiz-Nuiiez, et al. Lifestyle and nutritional imbalances associated with Western diseases: causes and consequences of chronic
systemic low-grade inflammation in an evolutionary context J. Nutr. Biochem., 24 (7) (2013), pp. 1183-1201 27

20. M.R. Milward, 1. Chapple The Role of Diet in Periodontal Disease, vol. 52 (2013), pp. 18-21 [28]T.H. Hansen, et al.Impact of a
vegan diet on the human salivary microbiota Sci. Rep., 8 (1) (2018), p. 5847

21.P.M. Preshaw, et al.Periodontitis and diabetes: a two-way relationship Diabetologia, 55 (1) (2012), pp. 21-31 30.B.L. Pihlstrom,
B.S. Michalowicz, N.W. Johnson Periodontal diseases Lancet, 366 (9499) (2005), pp. 1809-1820

22. N. Tomar, et al.Nutrigenomics: a perio-nutrition interrelationship J. Oral Res. Rev., 9 (1) (2017), pp. 32-36

23.J.E. Frencken, et al.Global epidemiology of dental caries and severe periodontitis — a comprehensive review J. Clin. Periodontol.,
44 (S18) (2017), pp. S94-S105

24. G. CollaboratorsGlobal, regional, and national incidence, prevalence, and years lived with disability for 328 diseases and injuries
for 195 countries, 1990-2016: a systematic analysis for the Global Burden of Disease Study 2016 The Lancet, 390 (10100) (2017),
pp. 1211-1259

25.M.S. Tonetti, et al.Impact of the global burden of periodontal diseases on health, nutrition and wellbeing of mankind: a call for
global action J. Clin. Periodontol., 44 (5) (2017), pp. 456-462

26. D. Raindi Nutrition and periodontal diseaseDent. Update, 43 (1) (2016), pp. 66-68 71-2 [36]A. S Periodontitis- A reviewMed Clin
Rev, 3 (14) (2017) [37]J. Kim, S. Amar Periodontal disease and systemic conditions: a bidirectional relationship Odontology, 94
(1) (2006), pp. 10-21

27.W.J. Loesche, N.S. GrossmanPeriodontal disease as a specific, albeit chronic, infection: diagnosis and treatment Clin. Microbiol.
Rev., 14 (4) (2001), pp. 727-752

28.K.Y. How, K.P. Song, K.G. Chan Porphyromonas gingivalis: an overview of periodontopathic pathogen below the gum line Front.
Microbiol., 7 (2016)53-53 40] B.A. Herbert, C.M. Novince, K.L. Kirkwood Aggregatibacter actinomycetemcomitans, a potent
immunoregulator of the periodontal host defense system and alveolar bone homeostasis Mol Oral Microbiol, 31 (3) (2016), pp.
207-227

29.P.D. Marsh, D.A. Devine How is the development of dental biofilms influenced by the host?J. Clin. Periodontol., 38 (Suppl 11)
(2011), pp. 28-35

30.D.T. Graves The potential role of chemokines and inflammatory cytokines in periodontal disease progression Clin. Infect. Dis., 28
(3) (1999), pp. 482-490

31.R.A. Kayal The role of osteoimmunology in periodontal disease BioMed Res. Int., 2013 (2013) 639368-639368 44] I.L.C.
Chapple, J.B. Matthews The role of reactive oxygen and antioxidant species in periodontal tissue d struction Periodontology, 43
(1) (2000), pp. 160-232 2007 45

32.Y. Wang, O. Andrukhov, X. Rausch-Fan Oxidative stress and antioxidant system in periodontitis Front. Physiol., 8 (2017) 910-910
46] H. Kanzaki, et al.Pathways that regulate ROS scavenging enzymes, and their role in defense against tissue destruction in
periodontitis Front. Physiol., 8 (2017)

33.K. Kataoka, et al. Visualization of oxidative stress induced by experimental periodontitis in keapl-dependent oxidative stress
detector-Luciferase mice Int. J. Mol. Sci., 17 (11) (2016), p. 1907 48]

34.T. Franga, et al.Impact of Malnutrition on Immunity and Infection, vol. 15 (2009) 49]C.O. Enwonwu Cellular and molecular
effects of malnutrition and their relevance to periodontal diseases J. Clin. Periodontol., 21 (10) (1994), pp. 643-657 50]V.P. Shilpa
Choudhari Yogesh khadtare, pallavi patil, Nutrition and its influence on periodontal diseaselP.Int. J.Periodontol. Implantol., 3 (1)
(2018)

35.P.J. Moynihan The role of diet and nutrition in the etiology and prevention of oral diseases Bull. World Health Organ., 83 (9)
(2005), pp. 694-699 52

83



Romanian Journal of Oral Rehabilitation

Vol. 13, No. 1, January-March 2021

36. 1. Nasidze, et al. Global diversity in the human salivary microbiom-Genome Res., 19 (4) (2009), pp. 636-643 53]I. Nasidze, et
al.High diversity of the saliva microbiome in batwa pygmies PLoS One, 6 (8) (2011), Article 23352 54

37. A. Sheetal, et al.Malnutrition and its oral outcome - a review J. Clin. Diagn. Res. : J. Clin. Diagn. Res., 7 (1) (2013), pp. 178-180
55]D. Belstram, et al.Bacterial profiles of saliva in relation to diet, lifestyle factors, and socioeconomic status J. Oral Microbiol., 6
(1) (2014), p. 23609

38.R.S.-C. Norma Francenia Santos-Sanchez, Claudia Villanueva-Cafiongo, Beatriz Hernandez-Carlos Antioxidant Compounds and
Their Antioxidant Mechanism(2019)

39.R. Lee, N.W. McDowell Rachel Madison, Tara Felix Vitamins And Minerals Functioning as Antioxidants with Supplementation
Considerations(2007)

40. S. Pooja Antioxidants and its role in periodontitis-A short review J. Pharm. Sci. Res., 8 (8) (2016), pp. 759-763

41. M.R. McCall, B. Frei Can antioxidant vitamins materially reduce oxidative damage in humans?Free Radic. Biol. Med., 26 (7-8)
(1999), pp. 1034-1053

42. M. Iwasaki, et al.Dietary antioxidants and periodontal disease in community-based older Japanese: a 2-year follow-up study Public
Health Nutr., 16 (2) (2013), pp. 330-338

43.P. Knekt, et al.Antioxidant vitamins and coronary heart disease risk: a pooled analysis of 9 cohorts Am. J. Clin. Nutr., 80 (6)
(2004), pp. 1508-1520

44.C.L. Rock, R.A. Jacob, P.E. Bowen Update on the biological characteristics of the antioxidant micronutrients: vitamin C, vitamin
E, and the carotenoids J. Am. Diet. Assoc., 96 (7) (1996), pp. 693-702 quiz 703-4 63]

45.D.1. Thurnham Carotenoids: functions and fallacies Proc. Nutr. Soc., 53 (1) (1994), pp. 77-87

46.D. Raindi Nutrition and periodontal disease Dent. Update, 43 (1) (2016), pp. 66-72 65]G. Zong, et al.Serum a-tocopherol has a
nonlinear inverse association with periodontitis among US adults J. Nutr., 145 (5) (2015), pp. 893-899

47.J. McEneny, et al.Lycopene intervention reduces inflammation and improves HDL functionality in moderately overweight
middleaged individuals J. Nutr. Biochem., 24 (1) (2013), pp. 163-168

48.G.J. Linden, et al. Antioxidants and periodontitis in 60-70-year-old men J. Clin. Periodontol., 36 (10) (2009), pp. 843-849

49, H. Staudte, B.W. Sigusch, E. Glockmann Grapefruit consumption improves vitamin C status in periodontitis patients Br. Dent. J.,
199 (4) (2005), pp. 213-217 discussion 210

50. D.O. Kennedy B vitamins and the brain: mechanisms, dose and efficacy--A review Nutrients, 8 (2) (2016) 68-68

51. H. Hatipoglu, et al.Severe periodontal destruction in a patient with advanced anemia: a case report Eur. J. Dermatol., 6 (1) (2012),
pp. 95-100

52.J. George, R. Shobha, F. Lazarus Folic acid: a positive influence on periodontal tissues during health and disease Int. J.
Health.Allied Sci., 2 (3) (2013), pp. 145-152

53.M.R. Matthew A Loeb, William Buchanan, Jennifer Bain Necrotizing ulcerative gingivitis in the setting of vitamin B12
deficiency: a case report OHDM, 16 (No.3) (2017)

54.J. Tamura, et al.Immunomodulation by vitamin B12: augmentation of CD8+ T lymphocytes and natural killer (NK) cell activity in
vitamin B12-deficient patients by methyl-B12 treatment Clin. Exp. Immunol., 116 (1) (1999), pp. 28-32

55.S. Maggini, et al.Selected vitamins and trace elements support immune function by strengthening epithelial barriers and cellular
and humoral immune responses Br. J. Nutr., 98 (Suppl 1) (2007), pp. S29-S35

56.Y.H. Yu, H.K. Kuo, Y.L. Lai The association between serum folate levels and periodontal disease in older adults: data from the
National Health and Nutrition Examination Survey 2001/02J. Am. Geriatr. Soc., 55 (1) (2007), pp. 108-113

57.E.O. Erdemir, J. Bergstrom Effect of smoking on folic acid and vitamin B12 after nonsurgical periodontal intervention J. Clin.
Periodontol., 34 (12) (2007), pp. 1074-1081

58.E.O. Erdemir, J. Bergstrom Relationship between smoking and folic acid, vitamin B12 and some haematological variables in
patients with chronic periodontal disease J. Clin. Periodontol., 33 (12) (2006), pp. 878-884

59.R.F. Neiva, et al.Effects of vitamin-B complex supplementation on periodontal wound healing J. Periodontol., 76 (7) (2005), pp.
1084- 1091

60. National Research Council (US) Committee on Diet and Health Implications for Reducing Chronic Disease Risk. Water-Soluble
Vitamins National Academies Press (US), Washington (1989)

61.J.X. Wilson Regulation OF vitamin C transport Annu. Rev. Nutr., 25 (1) (2005), pp. 105-125

62. E.S. Wintergerst, S. Maggini, D.H. Hornig Immune-enhancing role of vitamin C and zinc and effect on clinical conditions Ann.
Nutr. Metab., 50 (2) (2006), pp. 85-94

63.S. Chambial, et al.Vitamin C in disease prevention and cure: an overview Indian J. Clin. Biochem. : Indian J. Clin. Biochem., 28
(4) (2013), pp. 314-328

64. D. Kuzmanova, et al.Vitamin C in plasma and leucocytes in relation to periodontitis J. Clin. Periodontol., 39 (10) (2012), pp. 905-
912

65. K.P. Krafts Tissue repair: the hidden drama Organogenesis, 6 (4) (2010), pp. 225-233

66. G.H. Bourne The effect of vitamin C on the healing of wounds Proc. Nutr. Soc., 4 (3—4) (1946), pp. 204-216

84



Romanian Journal of Oral Rehabilitation

Vol. 13, No. 1, January-March 2021

67.J.-H. Lee, et al.The association of dietary vitamin C intake with periodontitis among Korean adults: results from KNHANES IV
PL0S One, 12 (5) (2017), Article 0177074

68. N. Amarasena, et al.Serum vitamin C—periodontal relationship in community-dwelling elderly Japanese J. Clin. Periodontol., 32
(1) (2005), pp. 93-97

69. M. Nishida, et al.Dietary vitamin C and the risk for periodontal disease J. Periodontol., 71 (8) (2000), pp. 1215-1223

70.P.J. Pussinen, et al.Periodontitis is associated with a low concentration of vitamin C in plasma Clin. Diagn. Lab. Immunol., 10 (5)
(2003), pp. 897-902

71.T. Nakamoto, M. McCroskey, H.M. Mallek The role of ascorbic acid deficiency in human gingivitis--a new hypothesis J. Theor.
Biol., 108 (2) (1984), pp. 163-171

72.N.M. Yussif, M.A. Abdul Aziz, A.R. Abdel Rahman Evaluation of the anti-inflammatory effect of locally delivered vitamin C in
the treatment of persistent gingival inflammation: clinical and histopathological study J. Nutr. Metab., 2016 (2016) pp. 2978741—
2978741

73. K. Omori, et al.Gingival overgrowth caused by vitamin C deficiency associated with metabolic syndrome and severe periodontal
infection: a case report Clinical case reports, 2 (6) (2014), pp. 286-295

74. J.S. Restarski, M. Pijoan Gingivitis and vitamin C J. Am. Dent. Assoc., 31 (19) (1944), pp. 1323-1327

75.J.B. Blignaut, S.R. Grobler High fruit consumption and the periodontal status of farm workers Clin. Prev. Dent., 14 (2) (1992), pp.
25-28

76.N.M. Yussif, M.A. Abdul Aziz, A.R. Abdel Rahman Evaluation of the anti-inflammatory effect of locally delivered vitamin C in
the treatment of persistent gingival inflammation: clinical and histopathological study J. Nutr. Metab., 2016 (2016), p. 8

77.N.M. Yussif, A.R. Abdel Rahman, A. ElBarbary Minimally invasive non-surgical locally injected vitamin C versus the
conventional surgical depigmentation in treatment of gingival hyperpigmentation of the anterior esthetic zone: a prospective
comparative study Clin. Nutr. Exp., 24 (2019), pp. 54-65

78.U. Raghavendra, et al.Vitamin C supplementation as an adjunct to nonsurgical therapy in the treatment of chronic periodontitis: a
clinical and biochemical study J. Int. Oral Health, 10 (5) (2018), pp. 256-261

79.F. Sassi, C. Tamone, P. D’ Amelio Vitamin D: nutrient, hormone, and immunomodulator Nutrients, 10 (11) (2018)

80.R.A.G. Khammissa, et al.The biological activities of vitamin D and its receptor in relation to calcium and bone homeostasis,
cancer, immune and cardiovascular systems, skin biology, and oral health BioMed Res. Int. (2018), p. 9 2018

81.J.D. Bashutski, et al. The impact of vitamin D status on periodontal surgery outcomes J. Dent. Res., 90 (8) (2011), pp. 1007-1012

82.E. Jagelavicieng, et al.The relationship between vitamin D and periodontal pathology Medicina (Kaunas, Lithuania), 54 (3) (2018),
p. 45

83.N. Anand, S.C. Chandrasekaran, N.S. Rajput Vitamin D and periodontal health: current concepts J. Indian Soc. Periodontol., 17 (3)
(2013), pp. 302-308

84.D.D. Miley, et al. Cross-sectional study of vitamin D and calcium supplementation effects on chronic periodontitis J. Periodontol.,
80 (9) (2009), pp. 1433-1439

85.T. Dietrich, et al.Association between serum concentrations of 25-hydroxyvitamin D and gingival inflammation Am. J. Clin. Nutr.,
82 (3) (2005), pp. 575-580

86.T. Dietrich, et al.Association between serum concentrations of 25-hydroxyvitamin D3 and periodontal disease in the US
population Am.J .Clin.Nutr., 80 (1) (2004), pp. 108-113

87. K.A. Boggess, et al.Vitamin D status and periodontal disease among pregnant women J. Periodontol., 82 (2) (2011), pp. 195-200

88. E.N. Alshouibi, et al.Vitamin D and periodontal health in older men J. Dent. Res., 92 (8) (2013), pp. 689-693

89. M. Peric, et al.Serum vitamin D levels and chronic periodontitis in adult, Caucasian population-a systematic review J. Periodontal.
Res., 53 (5) (2018), pp. 645-656

90. M.N. Garcia, et al. One-year effects of vitamin D and calcium supplementation on chronic periodontitis J. Periodontol., 82 (1)
(2011), pp. 25-32

91.E.A. Krall, et al.Calcium and vitamin D supplements reduce tooth loss in the elderly Am. J. Med., 111 (6) (2001), pp. 452-456

92.D.D. Miley, et al.Cross-sectional study of vitamin D and calcium supplementation effects on chronic periodontitis J. Periodontol.,
80 (9) (2009), pp. 1433-1439

93. A.R. Adeghoye, et al.Intake of dairy products in relation to periodontitis in older Danish adults Nutrients, 4 (9) (2012), pp. 1219-
1229

94. A.R. Adegboye, et al.Calcium, vitamin D, casein and whey protein intakes and periodontitis among Danish adults Public Health
Nutr., 19 (3) (2016), pp. 503-510

95. M.L. Colombo An update on vitamin E, tocopherol and tocotrienol-perspectives Molecules (Basel, Switzerland), 15 (4) (2010), pp.
2103-2113

96.S. Rizvi, et al.The role of vitamin e in human health and some diseases Sultan Qaboos University medical journal, 14 (2) (2014),
pp. e157-e165

85



Romanian Journal of Oral Rehabilitation

Vol. 13, No. 1, January-March 2021

97.H. Sies, W. Stahl Vitamins E and C, beta-carotene, and other carotenoids as antioxidants Am.J .Clin.Nutr., 62 (6) (1995), pp.
1315S-1321S

98. G. Kaur, et al.Dietary antioxidants and their indispensable role in periodontal health J. Food Drug Anal., 24 (2) (2016), pp. 239-
246

99. M.E. Cohen, D.M. Meyer Effect of dietary vitamin E supplementation and rotational stress on alveolar bone loss in rice rats Arch.
Oral Biol., 38 (7) (1993), pp. 601-606

100.
101.

102.
103.
104.
105.
106.
107.
108.
100.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.

123.
124.

125.

126.
127.

128.

J.E. Kim, G. ShklarThe effect of vitamin E on the healing of gingival wounds in rats J. Periodontol., 54 (5) (1983), pp. 305-308
J.H. Parrish, T.J. DeMarco, N.F. Bissada Vitamin E and periodontitis in the rat Oral Surg. Oral Med. Oral Pathol., 44 (2) (1977),
pp. 210-218

R.R.-S. G Gonzalez-Aguilar, M.A. Martinez-Téllez, G.I. Olivas, E. Alvarez-Parrilla, LA de la Rosa Bioactive compounds in
fruits: health benefits and effect of storage conditions Stewart Postharvest, 4 (3) (2008), pp. 1-10

P. Di Mascio, S. Kaiser, H. Sies Lycopene as the most efficient biological carotenoid singlet oxygen quencher Arch. Biochem.
Biophys., 274 (2) (1989), pp. 532-538

W. Stahl, H. Sies Antioxidant activity of carotenoids Mol. Asp. Med., 24 (6) (2003), pp. 345-351

T. Grune, et al.Beta-carotene is an important vitamin A source for humans J. Nutr., 140 (12) (2010), pp. 2268S-2285S

M. Rathee, M. Bhoria, R. Kundu Vitamin A and oral health A Review, 3 (2013)

D.W. Dodington, et al.Higher intakes of fruits and vegetables, B-carotene, vitamin C, a-tocopherol, EPA, and DHA are positively
associated with periodontal healing after nonsurgical periodontal therapy in nonsmokers but not in smokers J. Nutr., 145 (11)
(2015), pp. 2512-2519

M. Hazewindus, et al.Protection against chemotaxis in the anti-inflammatory effect of bioactives from tomato ketchup PLoS
One, 9 (12) (2014)e114387-e114387

R.V. Chandra, et al.Efficacy of lycopene in the treatment of gingivitis: a randomised, placebo-controlled clinical trialOral Health
Prev. Dent., 5 (4) (2007), pp. 327-336

S.A. Belludi, et al.Effect of lycopene in the treatment of periodontal disease: a clinical study J. Contemp. Dent. Pract., 14 (6)
(2013), pp. 1054-1059

R.V. Chandra, et al.Locally delivered antioxidant gel as an adjunct to nonsurgical therapy improves measures of oxidative stress
and periodontal disease J. Periodontal. Implant .Sci, 43 (3) (2013), pp. 121-129

A. Chopra, et al.Green tea intake as an adjunct to mechanical periodontal therapy for the management of mild to moderate
chronic periodontitis: a randomized controlled clinical trialOral Health Prev. Dent., 14 (4) (2016), pp. 293-303

N. Ng, E.K. Kaye, R.l. Garcia Coffee consumption and periodontal disease in males J. Periodontol., 85 (8) (2014), pp. 1042-
1049

T. Tomofuji, et al.Preventive effects of a cocoa-enriched diet on gingival oxidative stress in experimental periodontitis J.
Periodontol., 80 (11) (2009), pp. 1799-1808

E.F. Rostan, et al.Evidence supporting zinc as an important antioxidant for skin Int. J. Dermatol., 41 (9) (2002), pp. 606-611

P. Polenik Zinc in etiology of periodontal disease Med. Hypotheses, 40 (3) (1993), pp. 182-185

R. Orbak, et al.Effects of zinc deficiency on oral and periodontal diseases in rats J. Periodontal. Res., 42 (2) (2007), pp. 138-143
S. Taru, et al.Magnesium and zinc levels in individuals having generalized chronic periodontitisJ. Int.Clin.Dent. Res.Organ., 9
(2) (2017), pp. 71-76

B. Thomas, et al.Evaluation of micronutrient (zinc, copper and iron) levels in periodontitis patients with and without diabetes
mellitus type 2: a biochemical study Indian J. Dent. Res., 24 (4) (2013), pp. 468-473

B. Thomas, et al.Comparative evaluation of micronutrient status in the serum of diabetes mellitus patients and healthy
individuals with periodontitis J. Indian Soc. Periodontol., 14 (1) (2010), pp. 46-49

B. Thomas, et al.A comparative evaluation of the micronutrient profile in the serum of diabetes mellitus Type Il patients and
healthy individuals with periodontitisJ. Indian Soc. Periodontol., 23 (1) (2019), pp. 12-20

R. Saini, S. Saini, R. Sugandha Periodontal disease: the sixth complication of diabetes J. Fam.Community.Med., 18 (1) (2011)
31-31

G.R. Persson Diabetes and periodontal disease: an update for health care providers Diabetes Spectr., 24 (4) (2011), pp. 195-198
D.S. Pushparani, S.N. Anandan, P. TheagarayanSerum zinc and magnesium concentrations in type 2 diabetes mellitus with
periodontitis J. Indian Soc. Periodontol., 18 (2) (2014), pp. 187-193

B. Thomas, et al.A comparative evaluation of antioxidant enzymes and selenium in the serum of periodontitis patients with
diabetes mellitus type 2 Contemp. Clin. Dent., 4 (2) (2013), pp. 176-180

J.B.F. Suellan Go Yao The potential role of systemic calcium in periodontal disease Dentistry, 2 (5) (2015)

A.R. Terrizzi, et al.Alveolar bone loss associated to periodontal disease in lead intoxicated rats under environmental hypoxia
Arch. Oral Biol., 58 (10) (2013), pp. 1407-1414

R.F. Neiva, et al.Effects of specific nutrients on periodontal disease onset, progression and treatmentJ. Clin. Periodontol., 30 (7)
(2003), pp. 579-589

86



Romanian Journal of Oral Rehabilitation

129.

130.

131.
132.

133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.

148.
149.

150.
151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Vol. 13, No. 1, January-March 2021

M.O. Osborn, C. Hornbuckle, P. Stumbo Nutritional evaluation of food intake records of periodontal patients J. Periodontol., 48
(10) (1977), pp. 659-662

N. Amarasena, et al.Association between serum calcium and periodontal disease progression in non-institutionalized elderly
Gerodontology, 25 (4) (2008), pp. 245-250

M. Nishida, et al.Calcium and the risk for periodontal disease J. Periodontol., 71 (7) (2000), pp. 1057-1066

J. Perayil, et al.Influence of vitamin D & calcium supplementation in the management of periodontitis J. Clin. Diagn. Res. : J.
Clin. Diagn. Res., 9 (6) (2015), pp. ZC35-ZC38

S. Kosling Oral cavity, inflammatory diseases A.L. Baert (Ed.), Encyclopedia of Diagnostic Imaging, Springer Berlin
Heidelberg, Berlin, Heidelberg (2008), pp. 1415-1418

M. Woods Benign Inflammatory Lesions/Conditions of Oral Mucous Membranes. Diagnosis and Management of Oral Lesions
and Conditions: A Resource Handbook for the Clinician, Cesar A. Migliorati and Fotinos S. Panagakos IntechOpen (2014)

S. Fedele, et al.Common oral mucosal diseases, systemic inflammation, and cardiovascular diseases in a large cross-sectional US
surveyAm. Heart J., 161 (2) (2011), pp. 344-350

T. Yucel-Lindberg, T. Bage Inflammatory mediators in the pathogenesis of periodontitis Expert Rev. Mol. Med., 15 (2013), p. e7
N. Sardaro, et al.Oxidative stress and oral mucosal diseases: an overview in Vivo, 33 (2) (2019), pp. 289-296

C.D. Buckley, et al.The resolution of inflammationNat. Rev. Immunol., 13 (1) (2013), pp. 59-66

J.L. Ebersole, et al.Periodontal disease immunology: ‘double indemnity' in protecting the host Periodontol, 62 (1) (2000), pp.
163-202 2013

L.R. Eversole Immunopathology of oral mucosal ulcerative, desquamative, and bullous diseases: selective review of the
literature Oral Surg. Oral Med. Oral Pathol., 77 (6) (1994), pp. 555-571

C.E. Grattan, C. Scully Oral ulceration: a diagnostic problem Br. Med. J., 292 (6528) (1986), pp. 1093-1094

D.M. Thomas, G.W. Mirowski Nutrition and oral mucosal diseases Clin. Dermatol., 28 (4) (2010), pp. 426-431

K.M. Laquale B-complex Vitamins' Role in Energy Release. Movement Arts Health Promotion and Leisure Studies Faculty
Publications (2006)Paper 25

O. World Health Diet, Nutrition, and the Prevention of Chronic Diseases Report of a Joint WHO/FAO Expert Consultation
World Health Organization, Geneva (2003) 2003

S. Piskin, et al.Serum iron, ferritin, folic acid, and vitamin B12 levels in recurrent aphthous stomatitis J. Eur. Acad. Dermatol.
Venereol., 16 (1) (2002), pp. 66-67

J. Kim, M.-J. Kim, H.-S. Kho Oral manifestations in vitamin B12 deficiency patients with or without history of gastrectomy
BMC Oral Health, 16 (1) (2016)60-60

A. Institute of Medicine Panel on Dietary, C. Related Dietary Reference Intakes for Vitamin C, Vitamin E, Selenium, and
Carotenoids, National Academies Press (US) Copyright 2000 by the National Academy of Sciences, Washington (DC) (2000)

A. Ehizele, P.I. Ojehanon, O. AkhionbareNutrition And Oral Health, 11 (2009)

E.A. Field, et al.Oral signs and symptoms in patients with undiagnosed vitamin B12 deficiency J. Oral Pathol. Med., 24 (10)
(1995), pp. 468-470

H.A. Pontes, et al.Oral manifestations of vitamin B12 deficiency: a case report J. Can. Dent. Assoc., 75 (7) (2009), pp. 533-537
T.G. Kontogiannis, et al.Periapical lesions are not always a sequelae of pulpal necrosis: a retrospective study of 1521 biopsies
Int. Endod. J., 48 (1) (2015), pp. 68-73

E. Spinas, A. Mameli, L. Giannetti Traumatic dental injuries resulting from sports activities; immediate treatment and five years
follow-up: an observational study Open Dent. J., 12 (2018), pp. 1-10

F. Vinckier, et al.[Definitive injuries to the teeth. Lesions of hard tissue and pulp] Rev. Belge Med. Dent., 53 (2) (1984), pp. 29-
91 1998

D. Tripodi, M. Latrofa, S. D’Ercole Microbiological aspects and inflammatory response of pulp tissue in traumatic dental lesions
Eur. J. Inflamm., 5 (3) (2007), pp. 115-119

L. Bjorndal The caries process and its effect on the pulp: the science is changing and so is our understanding Pediatr. Dent., 30
(3) (2008), pp. 192-196

J.H.S. Simon, D.H. Glick, A.L. Frank The relationship of endodontic-periodontic lesions J. Periodontol., 43 (4) (1972), pp. 202-
208

M. Fernandes, I. de Ataide Nonsurgical management of periapical lesions J. Conserv. Dent. : J. Comput. Dyn., 13 (4) (2010), pp.
240-245

R.A. Barkhordar, C. Hayashi, M.Z. Hussain Detection of interleukin-6 in human dental pulp and periapical lesions Dent.
Traumatol., 15 (1) (1999), pp. 26-27

C. Niamonitos, G. Shklar, A.A. Krakow Effects of vitamin E dietary supplements on the exposed dental pulp in rats Oral Surg.
Oral Med. Oral Pathol., 59 (6) (1985), pp. 627-636

F.d.S. Vargas, et al. Protective effect of alpha-tocopherol isomer from vitamin E against the H202 induced toxicity on dental
pulp cellsBioMed Res. Int. (2014), p. 5

87



Romanian Journal of Oral Rehabilitation

161

162.

163.

164.

165.
166.

167.
168.

169.

170.

Vol. 13, No. 1, January-March 2021

. G. Berthon Is copper pro- or anti-inflammatory? A reconciling view and a novel approach for the use of copper in the control of
inflammation Agents Actions, 39 (3—4) (1993), pp. 210-217

R. Milanino, et al.Copper and inflammation--a possible rationale for the pharmacological manipulation of inflammatory
disorders Agents Actions, 16 (6) (1985), pp. 504-513

P. Shetty, S. Kumari Serum Copper Levels in Periapical Inflammation Patients Compare with Healthy Individuals, vol. 3 (2015),
pp. 178-181

M. Dodds, et al.Saliva A review of its role in maintaining oral health and preventing dental disease BDJ Team, 2 (1) (2015), p.
15123

J. Hood, C.A. Burns, R.E. Hodges Sjogren's syndrome in scurvy N. Engl. J. Med., 282 (20) (1970), pp. 1120-1124

Johansson, C. Fagernas Effect of iron-deficiency anaemia on saliva secretion rate and composition in the ratArch. Oral Biol., 39
(1) (1994), pp. 51-56

P.-L. Wang, et al.Salivary amylase activity of rats fed a low calcium diet Jpn. J. Pharmacol., 78 (3) (1998), pp. 279-283

I. Johansson, C. Fagernds Effect of iron-deficiency anaemia on saliva secretion rate and composition in the rat Arch. Oral Biol.,
39 (1) (1994), pp. 51-56

B. Glijer, C. Peterfy, A. Tenenhouse The effect of vitamin D deficiency on secretion of saliva by rat parotid gland in vivo J.
Physiol., 363 (1) (1985), pp. 323-334

R. Matsuo Role of saliva in the maintenance of taste sensitivityCrit. Rev. Oral Biol. Med., 11 (2) (2000), pp. 216-229
CrossRefGoogle Scholar

88



