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Abstract

The impact of adequate nutrition on teeth development, alveolar bone and periodontal ligament, has been proved more than once, yet it still remains unclear if partic-
ular components of nutrition have certain influence on the occurrence or severity of periodontal diseases. Periodontal health relies on a balance between the host, envi-
ronmental and bacterial factors. Although there is considerable evidence linking diminished antioxidant status to increased oxidative damage and disease severity, there
have been, up to now, a few dietary studies. Therefore the aim of our study was to analyse dietary habits among student population and their relation to periodontal
and gingival index values. In order to gain a homogenous group concerning age, life style, and oral hygiene habits the group consisted of 200 dentistry students in the
last two years. For the examination we developed a questionnaire of 24 questions concerning the quality and type of dietary products. At the same time all participants
were subjected to periodontal examination where periodontal index values and oral hygiene were noted. The data were statistically evaluated by a correlation test and
a student t-test. From the results of our research we can conclude that patients should be advised, along with oral hygiene procedure, to consume vegetables and fruits
in order to maintain periodontal health or to reduce disease severity. Key words: nutrition, gingival bleeding, periodontal health.

AncTpakr

BrinjanneTo Ha apfexsaTHaTa McxpaHa Bp3 pa3BojoT Ha 3abuTe, anBeonapHaTa kocka v MEepUOAOHTANHUOT NIMTaMEHT € [OoKaXaHo MHOTY MaTil, HO cemak OcTaHyBa
HejacHo anu ofpeseHn KOMMOHEHTU O CXpaHaTa MMaaT M3BECHO BrivjaHue Bp3 MojaBaTa UMk CTENEHOT Ha pa3Boj Ha NapodoHTanHata Gonect. MapofoHTanHoTo
31pasje ce 6aaupa Ha pamHOTEXa NOMery (hakTopy Kow 3aBucaT Of MHAMBMEYaTa, OKonvHaTa 1 bakTepunTe. Mako noctojat 3HauMTENHW JOKa3u KoM r0 NOBp3yBaaT
HaMaseHnoT CTaTyC Ha aHTMOKCUAAHCH CO 3rONEMEHOTO OKCUAATMBHO OLUTETYBaHE 1 CEpUO3HOCTA Ha BoMecTa, HanpaBeH! Ce U HEKOMKY JOMOMHUTENHI CTYAMM.
Llenta Ha HaweTo ucTpaxyBarbe Oelle Aa Ce aHanuavpaar HaBuKUTE BO MCXpaHaTa Kaj CTyAeHTckaTa momynauuja v HWBHAaTa MoBP3aHOCT CO BPEAHOCTUTE Ha
NapoAOHTalIHUTE MHOEKCH. Co uen face ,qoﬁme XOMOreHa rpyna Ha ucnutaHuum, B0 04HOC Ha BO3pacTa, HAYMHOT Ha XMBOT U OParnHO-XUrMeHCKUTe HaBuK, rpynarta
ce coctoeLue og 200 CTyAEHTV Mo cTomMaTonoruja, 04 NocneaHUTe ABE roauHY. 3a UCMUTYBAETO NOATOTBUBME NPaLLanHUK of 24 npaluakka BO Bpcka CO KBANUTETOT
11 BUTOT Ha mcxparata. Bo 1cTo Bpeme cuTe yyecHnLy Gea NoanoxeHu Ha NapodoHTONOLLKM Npernes, kaae Wro 6ea 3abenexanu BpeAHOCTUTE Ha NapofOHTaNHUOT
VHOEKC M KBANMTETOT Ha OfpXyBate Ha opanHata xurvexa. MojatouuTe Gea CTAaTUCTUUKA €BanyupaHu CO KopenauuoHa aHanusa u CTypeHToB t-ect. Op
pesynTatute [OBUEHN NPy CTPaXyBaHETO, MOXEME fia 3akny4ume Aeka nauveHTute Tpeba fia ce coBeTyBaaT, 3aefHO CO NpOLefypaTa 3a opanHa XurveHa, Aa
KOHCyMMpaaT 3efeHdyK 11 0BOLLje, CO LIeN fia Ce OfpXu 30paBjeTo Ha MapoAOHTOT WK [a Ce Hamanu cepuosHocTa Ha bonecta. KnyuHu 36opoBu: ucxpaHa,
TVHMBAIHO KPBApete, NapOAOHTONOLLKO 3fpaBje.

Introduction

Dietary quality and nutrition are important in the pro-
motion and maintenance of health throughout the entire
life span. They occupy a prominent position in disease
prevention and health promotion. When combined with
other modifiable risk factors, such as tobacco or physi-

cal activity, diet and nutrition may have an additive or
multiplier effect on an array of chronic diseases, includ-
ing cardiovascular disease, diabetes, obesity, cancer,
osteoporosis, and dental diseases.

Periodontal disease includes gingival inflammation
and further development of loss of soft-tissue attachment
to the tooth and resorption of the alveolar bone, ulti-
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mately leading to tooth loss. The disease is found prima-
rily among adults with increased numbers in older age
but can also be found in younger individuals'*:.
Although convincing scientific evidence support the fact
that the pathogenesis of periodontitis involves anaerobic
oral bacteria and that tissue damage occurs as a result of
the complex interaction between pathogenic bacteria and
the host’s response to infection, several local and sys-
temic factors are known to be associated with the risk or
the severity of the periodontal disease***.

Nutrition is known to be important for maintaining
periodontal health, and different dietary aspects have
been put forward as possible aggravating factors. The
two potential mechanisms in the relation of diet to gin-
gival and periodontal health are diet in relation to plaque
formation and the effect of different nutritional deficien-
cies on periodontal tissues. Research into the local effect
of diet on plaque has focused largely on the effect of an
abrasive diet in reducing plaque formation. Although
animal studies have shown a relationship between diet
and plaque formation”**", the significance to humans is
questionable because of differences in tooth morphology

The impact of adequate nutrition on teeth develop-
ment, alveolar bone and periodontal ligament, has been
proved many times, yet it still remains unclear if partic-
ular components of nutrition have certain influence on
the occurrence or severity of periodontal disease.

Periodontal health relies on a balance between the
host, environmental and bacterial factors.

The primary etiology of periodontal disease is bacte-
rial, but a susceptible host is also necessary for disease
initiation.

The effect of nutrition as one of the modifying fac-
tors of the host immune response has been unjustly
underestimated.

Although there is considerable evidence linking
diminished antioxidant status to increased oxidative
damage and disease severity, there have been a few
dietary studies.

Reactive oxidative species cause tissue damage by
variety of different mechanisms which include:

- DNA damage,

- Lipid peroxidation,

- Protein damage including gingival Hyaluronic
acid and proteoglican,

- Ogxidation like alfa 1 antitripsine *"'2*

- Stimulation of proinflamatory cytokines release
by monocytes by activation of nuclear factor Nf
kB®.

Since the antioxidant content of fruits and vegetables

may be a key factor in their beneficial effects, and lack
of wider studies, on the other hand, investigating the

dietary intake of such food and periodontal health, we
undertook this examination whose main objective is:

- To explore the possible influence of dietary intake
of food rich with vitamins on periodontal health.

Material and methods

At the Clinic of Oral Pathology and Periodontology
we conducted an investigation with 200 participants. In
order to gain a homogenous group concerning age, life
style, and oral hygiene habits the group consisted of den-
tistry students in the last two years.

For the examination we developed a questionnaire of
24 questions concerning the quality and type of dietary
products. For each question participants were offered
three possibilities for the frequency of consuming the
food that was pointed out — I rarely eat, I eat two of three
times a week and a habit of consuming such food every
day. According to the chosen answer participants were
divided into three groups.

At the same time all participants were subjected to
periodontal examination where periodontal index values
and oral hygiene were noted.

Index values were compared between groups.

The data were statistically evaluated by a correlation
test and a student t-test.

Results

Participants were divided into three groups according
to their answers to the questions.

The average score for plaque index values was 0.73
according to criteria proposed by Green-Vermilion.

The highest correlation p<0.0001 using Spearman
was determined between index values of gingival
inflammation and gingival bleeding on probing
(Sillnes&Loe) and question number 11 (vegetable
intake) and question number 18 (citrus fruits intake).
Values of the correlation coefficient are presented in
Graphs 1, 2 and 3. The intake of vegetables is correlated
both to gingival inflammation and gingival bleeding,
with correlation coefficients of p=-0.27 and p= -0.22,
accordingly. Consumption of fruits is correlated to gin-
gival inflammation with correlation coefficients of

p=0.17.
Student t-test was done for the same questions and

index values of gingival bleeding and inflammation.
Differences between all groups with different vegetable
intake regarding gingival inflammation were found, with
group A (low consumption of vegetables) differing from
group B with a statistical significance of p=0.015 and
from group C with a statistical significance of p=0.023.
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Graph 1. Spearman correlation matrix for Gingival
inflammation and vegetable intake.
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Graph 2. Spearman correlation matrix for Gingival
bleeding on probing and vegetable intake.
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Graph 3. Spearman correlation matrix for Gingival
inflammation and citrus fruit intake

Regarding gingival bleeding, group A showed lower val-
ues than groups C and B, with a statistical significance
of p=0.001. (Graph 4, Graph 5)
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Graph 4. Gingival bleeding values for the three groups
regarding vegetable intake
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Graph 5. Gingival inflammation values for the three
groups regarding vegetable and citrus fruit intake

As expected no significant correlation was found for
periodontal destruction and attachment loss for any of
the investigated variables.

Discussion

The soft tissue of the oral cavity is made up of
epithelial cells that have rapid rates of replication,
metabolism and maturation which require a steady sup-
ply of essential nutrients. These cells turn over every
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three to seven days, which makes the tissues of the oral
cavity a sensitive indicator of adequate nutrition.
Although the role of diet and nutritional factors in main-
taining periodontal health is unclear, it is known that the
defense mechanism of the gingival tissue and saliva can
be affected by nutritional intake and status"'*'.

The influence of dietary intake of antioxidants, main-
ly vitamins, on reducing the oxidative stress damage in
tissues should be considered.

The group of compounds known as antioxidants is
the major defense against stress. Primarily, antioxidants
which prevent the formation of new radical species
include enzymes systems such as peroxide dismutase
and glutathione peroxidase.

Secondary, antioxidants trap radical species and pre-
vent chain reaction, include nutrition such as vitamin A,
C and carotenoids.

The richest sources of vitamins are vegetables and
fruits. Through the digestive tract, they reach all body tis-
sues and cells, where they are essential for various meta-
bolic processes, for example vitamin B for DNA synthe-
sis, vitamin C for collagen synthesis, protection from
oxidative damage, vitamin A for DNA replication'®".

The importance of dietary intake food rich with vita-
mins for the maintenance of periodontal health was con-
firmed by the results of our study.

The participants who declared daily intake of vegeta-
bles and citrus fruits once or more than once a day had
significantly lower index values of gingival bleeding and
inflammation than those who took these types of food
rarely.

Lower index values in the third group, in our opin-
ion, may be due to antioxidant capability of vitamins in
these types of food:

- Antioxidant effect: nutrients with antioxidant
reaction help maintain cell integrity by reducing
the free radical damage to host tissue that is initi-
ated by the host’s inflammatory and immune reac-
tions. They also serve to protect the host from bac-
terial damage;

- Immuno-modulatory effect: nutritional vitamin
enhance host immunological response in gingival
tissue;

- Both vegetables and fruits are considered to be
solid and abrasive food which results in dimin-
ished plaque accumulation.

The role of dietary vitamin C as a contributing risk
factor for periodontal disease has been investigated
using data from the Third National Health and Nutrition
Examination Survey (NHANES III), and the results have
been compared between smokers and nonsmokers"®.
The periodontal health of 12.419 adults aged 20 or older

was compared to their dietary vitamin C intake. The
dietary intake of vitamin C showed a statistically signif-
icant relationship to periodontal disease in current and
former smokers as measured by clinical attachment. It
was concluded that those with the lowest intake of vita-
min C, and who also smoke, are likely to show the great-
est clinical effect on the periodontal tissues. Thus, a
weak but significant dose—response increase of risk for
periodontal disease in lower vitamin C intake groups
was found. The effect of mega-doses of vitamin C on
non-deficient individuals has received little attention. A
relationship between low levels of vitamin C and
impaired wound healing has been demonstrated, and it
has been suggested that gingival tissues undergoing
healing could benefit from increased levels of vitamin C.
In healthy young adult males classified according to
periodontal status, one single intravenous dose of 500
mg of ascorbic acid resulted in statistically significant
correlations between gingival status and ascorbic acid
levels in whole blood and urine". This is in contrast to a
more recent study by Woolfe et al."”, who evaluated the
relationship of vitamin C supplementation to gingival
clinical parameters. An intake of 1 g vitamin C per day
for 6 wk in normal human subjects did not have an effect
on the gingival response to the initial therapy; identical
gingival responses to periodontal therapy were found in
control and vitamin C—supplemented patients. Final
blood vitamin C levels appeared to have increased min-
imally, suggesting that excesses of the vitamin were
excreted in the urine. On the basis of the best available
evidence, there are no benefits to the periodontal patient
of taking vitamin C supplements and the dietary refer-
ence intake may be easily met through consumption of a
healthy, balanced diet* 2=,

Conclusion

From the results of our research we can conclude that
patients should be advised, along with oral hygiene pro-
cedure, to consume vegetables and citrus fruits on daily
basis in order to maintain periodontal health or to reduce
disease severity.
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