Mina & Brunotto

Rev Fac Odont 28(1), 2018

Articulo Original/Original Article

ISSN 2545-7594 (en linea/on line)

ecibido Agosto 2017, Aceptada Diciembre 2017, Publicada Marzo 2018

Polymorphonuclears in oral mucosa of celiac
children not gluten free diet

Polimorfo-nucleares en mucosa oral de nifios
celiacos sin dieta libre de gluten

Mina S*, Brunotto M?

Universidad Nacional de Coérdoba, Facultad de Odontologia,
!Departamento de Preventiva y Comunitaria, “Departamento de

Biologia Bucal, Argentina.

Abstract

Our work group first described the presence of
Polymorphonuclears (PMNSs) in the oral mucosa smears of
children patients with CD and not comply a gluten-free diet.
The objective of this work was to associate the PMN in oral
mucosa smears of celiac children and factors as recurrent
aphthous stomatitis (RAS) or other typical signs and
symptoms. To established two groups: a) celiac children (CD)
(n=27); b) non celiac children (NCD) (n=24) were not
affected by gastrointestinal pathology or other diseases related
to CD and negative for IgA AGA, 1gG AGA, total IgA, and
IgA EMA. Both groups included, female/male, 4-12 years old
with similar sociodemographic, cultural, and odonto-medical
features. It recorder the irritable behavior, RAS and pick-up
smears of non-keratinized zones of oral cavity. The
association between PMN and RAS in celiac children was
evaluated by logistic model and bivariate relations by Fisher
test. For all test the statistical significance was set p<0.05.
RAS were observed in a significantly higher percentage
(p=0.0007) in CD children (55.6%) compared to NCD (8.3%),
while PMNs were only observed in CD children (44.4%;
p=0.0002). Also, 70.4% of children with CD exhibited anxiety
state in comparison to 12.5% of NCD children (p=0.0001). A
strongly significant association was observed between the
presence of RAS and its lesions and PMNSs in smears of CD.
Our results showed an association between PMNs and RAS in
CD children, probably due to anxiety and/or stress states in
children having CD. It could be said that in CD patients not
complying with a gluten free diet, PMNs and other specific
markers could be used as markers of a presumptive diagnosis;
also, in patients with a confirmed diagnosis, they could signal
the fulfillment of a diet together with other signs and
symptoms.

KEYWORDS: celiac disease, leukocytes, recurrent aphthous
stomatitis

Resumen

Nuestro grupo de trabajo describié por primera vez la
presencia de polimorfonucleares (PMN) en los frotis de
mucosa oral en pacientes pediatricos con Enfermedad Celiaca
(EC) y que no cumplian con una dieta libre de gluten. El
objetivo de este trabajo fue asociar los PMN presentes en
frotis de mucosa oral de nifios celiacos con factores como la
estomatitis aftosa recurrente (EAR) u otros signos y sintomas
tipicos de EC. Se establecieron dos grupos: a) nifios celiacos
(EC) (n=27); b) nifios no celiacos (NEC) (n=24), estos
Ultimos que presentaran patologia gastrointestinal u otras
enfermedades relacionadas con EC y negativos para IgA
AGA, IgG AGA, IgA total e IgA EMA. Ambos grupos
incluyeron, nifios y nifias, de 4 a 12 afios con caracteristicas
socio-demogréficas, culturales y odonto-médicas similares. Se
registré el comportamiento irritable, EAR y muestras de zonas
no queratinizadas de la cavidad oral. La asociacion entre PMN
y EAR en nifios celiacos se evalu6 mediante modelo logistico
y relaciones bivariadas, prueba de Fisher. Para todas las
pruebas, la significacion estadistica se establecid p<0,05. Se
observaron EAR en un porcentaje significativamente mayor
(p=0,0007) en nifios con EC (55,6%) en comparacion con
NEC (8,3%), mientras que los PMN solo se observaron en
nifios con EC (44,4%; p = 0,0002). Ademés, el 70.4% de los
nifios con EC exhibieron estado de ansiedad en comparacion
con el 12.5% de los nifios con NEC (p=0.0001). Se observé
una asociacion fuertemente significativa entre la presencia de
EAR y los PMN en frotis de EC. Nuestros resultados
mostraron una asociacion entre PMN y EAR en nifios con EC,
probablemente debido a estados de ansiedad y / o estrés en
nifios con EC. Podria decirse que en pacientes con EC que no
cumplen con una dieta libre de gluten, los PMN y otros
marcadores especificos podrian ser Gtiles como biomarcadores
de un diagndstico presuntivo; Ademads, en pacientes con un
diagnoéstico confirmado, podrian indicar, junto con otros
signos y sintomas tipicos de EC, el cumplimiento de la dieta
libre de gluten.

PALABRAS CLAVE: enfermedad
estomatitis aftosa recurrente

celiaca, leucocitos,
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Introduction

Celiac disease (CD) is a complex non transmissible
disease affecting the small bowel, and it is caused
by the activation of immune cells response when
exposed to prolamines and glutenins of wheat,
barley, rye, and (not often) oats, in a genetically
predisposed person. This kind of pathology
frequently produces alterations of the oral
ecosystem’.

In some CD patients, the symptoms are obvious to
recognize, but others may be present slight
symptoms or become manifest as long-standing
complications of untreated pathology ?; thus the
study of new simply markers allowing to establish
presumptive and/or monitoring diagnoses in time,
mainly within risk groups, by means of non-bloody
methodologies, would enhance therapeutics and,
consequently, these patients’ quality of life. In this
context, the study of components of the oral
ecosystem is of great interest for predicting CD for
its accessibility and easy collection.

As regards the oral cavity, it is known that the
majority of patients with celiac disease showed
enamel alterations and the presence of Recurrent
Aphthous Stomatitis (RAS) among others oral
features. In previous own research (cross-sectional
and follow-up studies), a high percentage of child
patients that reported RAS and showed a
significant presence of  polymorphonuclear
neutrophils (PMNSs) in oral smears was observed,
compared to child patients without CD**,

Several factors, including genetic predisposition,
immunologic disturbances, viral and bacterial
infections, food  allergies, vitamin  and
microelement deficiencies, systemic diseases,
hormonal imbalance, mechanical injuries, and
stress, have been suggested to cause RAS or to be
associated with it *°,

Pathogenesis of RAS involves an immune-
complex response, such as cell infiltration into the
epithelium during the initial stages of the lesion
and then ulceration with a fibrous membrane
covering the sore, which is penetrated mainly by
neutrophils, lymphocytes and plasma cells”®.
However, the etiology of RAS remains
controversial: one accepted hypothesis proposes
the existence of a possible genetic predisposition
of some patients. In those patients, the presence of
local and/or systemic factors causes alterations of
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oral mucosal cells, leading to the uncontrolled
activity of lymphocytes, monocytes and
neutrophils ® On the other hand, authors as Pastore
et al. 2008" suggest that exposing the oral mucosa
to gluten in patients with CD could stimulate
lymphocyte activity, so they state that the oral
mucosa and salivary glands are effectors’ areas of
the mucosal immune system and when it is gluten-
sensitized, lymphocytes present in CD-patients’
saliva associate with antibodies in the oral mucosa
of these patients™.

Previously exposed background leads to the
following questions: a) is celiac disease not gluten-
free treatment associated per se to the presence of
PMNs in smears of oral mucosa?; b) does celiac
disease produce anxiety behaviors in patients
which relate to the occurrence of RAS, in which
PMNs play a role?; c) does celiac disease produce
RAS, in which PMNs play a role?

Thus, the objective of the present work was to
assess whether there exists a relationship between
the presence of PMNs in oral mucosa smears and
the presence of RAS, or celiac disease, or both.

Materials and methods

Children both genders (n=51) aged 4-12 years,
who attended the Gastroenterology Service at the
““Santisima  Trinidad>  Children’s  Hospital,
Cérdoba, Argentina and the Department of
Paediatric Dentistry at the School of Dentistry of
the National University of Cordoba, Argentina
were assessed. Children were assigned to two
groups of cases: children with CD (n=27) and non-
celiac children (NCD) (n=24). All children
included in the study had a similar socio-economic
background, measured through social features of
families, father’s occupation, level of education,
source of income, type of housing and
characteristics of the geographical area.

CD children were diagnosed by a physician
specializing in Gastroenterology, according to the
European Society of Paediatric Gastroenterology
and Nutrition (ESPGAN) criteria, amended in
1990", and the World Gastroenterology
Organisation, in 2015 by means of intestinal
biopsy as grade Ill or IV, considering the small
intestine as normal when the villous height to crypt
depth ratio is approximately 4:1 to 5:1%,
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NCD children were not affected by gastrointestinal
pathology or other diseases that may be related to
CD and their routine serological examinations at
the hospital showed negative IgA AGA, 1gG AGA,
total IgA and IgA EMA.

Individuals who at the time of the study were
taking any type of medication acting on the
immune system were excluded from the study, as
was anyone who had another immunological
disease and/or serious periodontal disease. This
study was approved by the Research and Ethics
Committee, Ministry of Health of the province of
Cordoba, Argentina  (Protocol no. 1379;
http://www.cba.gov.ar/listado-de-investigaciones-
registradas/), and it followed the guidelines of the
Declarations of Niremberg, Helsinki and Tokyo of
the World Medical Association. Informed consent
forms were signed by parents or guardians of all
child patients with or without CD.

Signs and symptoms of children, mainly of
features such as frequent negative emotional state
characterized by feelings of worry and
nervousness, and accompanied by specific somatic,
cognitive, and anxious behavior, were collected on
a single clinical record through reports of parents®.

Clinical-odontological exam

It was conducted by Mina S., through routine
instrumental exploration, artificial lighting, after
cleaning the teeth with a toothbrush and drying
them. The lips, cheeks, soft and hard palates,
tongue, floor of the mouth, and gums were
inspected and assessed. Recurrent Aphthous
Stomatitis (RAS) was recorded by clinical
examination or by parent report according to
features such as recurrent, small, round, or ovoid
ulcers with circumscribed margins, erythematous
halos, and yellow or grey floors (Scully and Porter
2008).

The oral hygiene was assessed according to the
simplified Greene and Vermillion index (1964)
and the degree of gingival inflammation by the
gingival health index proposed by Lde and Sillnes
(1963)".

Oral Mucosa Smears

Oral mucosa smears were taken by brushing
(Cytobrush) from the non-keratinized zones of
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cheek and/or lips of celiac and control children
without clinical trauma of oral mucosa. Smears
were prepared and observed following own
protocols °.

Microbiological study on saliva

The levels of Streptococcus mutans, and
Lactobacillus spp. were determined according to
the protocol described by Mina et al, 2008". Scores
of bacteria were reported in CFU/mL of saliva
(colony forming units per mL of saliva): High
Activity; >10* CFU/mL, Medium Activity; 10°- 10*
CFU/mL; Low Activity; <10° CFU/mL.

Statistical Analysis

Quantitative data were described by median
values, and qualitative data were expressed as
percentages. The association between PMNs and
explain variables was analyzed by a logistic model
and the bivariate association by Fisher test. The
Whitney U test was performed to evaluate
significant differences between averages of age
(years) groups by gender. For all test, the critical
level was set at p<0.05 for establishing significant
differences. Data analysis was performed with the
R 2.15.3 software (www.r-project.org).

Results

Percentages of boys and girls were similar among
CD patients and NCD patients (Table 1); same as
the average age of CD patients (median male
age=7.36+3.29 years; median female
age=7.50£3.90 years) and NCD children (median
male age=8.00+3.77 years; median female
age=8.36x2.62 years) (p-value female=0.1760; p-
value male=0.7768).

RAS lesions were observed in a significantly
higher percentage (p=0.0007) in CD children
(55.6%) compared to NCD (8.3%) (Table 1), while
PMNs were only observed in oral smears of CD
children (44.4%; p=0.0002) (Table 1).

Also, 70.4% of parents of children with CD
described anxiety state in comparison to 12.5% of
NCD children (p=0.0001) (Table 1).
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Table 1. Demographic, oral mucosa and behavioral features
measured. RF: relative frequencies; AF: absolute frequencies. Gen:
gender; OM: oral mucosa; BS: behavior state; Anx: anxiety. Bold:
Bivariate association statistical significance set at p<0.05 between
celiac/non celiac and other variables. *Yate’s correction for the
categorical data that is made when the number of cases in any class is
small and there is one degree of freedom.

Celiac Non celiac Fisher’s OR LB uB
AF AF (RF%) p-value cru 95 95%
(RF%) (n=24) de %
(n=27)
Gen. Fem. 16 14
(59.3%) (58.3%) 0.9465 1.04 | 035 3.1
Male 11 10
(40.7%) (41.7%)
oM RAS 15 2 0.0007 125 | 2.76 | 56.57
(55.6%) (8.3%)
PMN 12 0 0.00067
(44.4%) (0%)
BS Anx 19 3 0.0001 16.6 | 4.15 | 66.58
and (70.4%) (12.5%)
Stress

Possible relationships among the variables
considered as explanatory of the presence of PMNs
in oral smears are shown in Fig. 1. All variables in
the graph are showed significant association (by
simple logistic regression), but it was observed a
strongest significant association between the
presence of RAS/CD (P=0.0004; OR=13.75; CI
[3.06, 61.88], and RAS/PMNSs in smears of CD
(P=0.0001; OR=16.63; CI [4.15, 66.58] (Fig. 1).

anxiety

Logit (anxiet¥pruecce=Po + 1 CD
P=0.0081;
OR=6.67;CI[1.72,25.84]

Logit (RAS;rusemce)=Po Py anxiety
P=0.0382;
OR=383;CI[116,12.63]

Logit (PMNsy 5.0y + 1 RAS
P=0.0001;
OR=16.63;,CI[4.15,66.58]

celiac disease
Logit RAS 0o +B1 CD

P=0.0004;
OR=13.75; CI[3.06, 61.88]
P=0,00066*

Figure 1. Graph model of possible relationships among the
presence of PMNs in oral smears and other explanation
variables. Arrows indicated a direction of association and the
numbers correspond to Odd Ratios (OR) and its respective
95% confidence intervals (Cl). *p-value is estimated by
Yates’s correction; PMNs: polymorphonuclear cells; RAS:
recurrent aphthous stomatitis

The assessment of oral health conditions
showed that the population exhibited middle-
low bacterial activity (Streptococcos mutans; 70%
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CD and 90% NCD < 10% p-value=0.1138;
Lactobacillus spp.; 77% CD and 87% NCD < 10*;
p-value=0.4349), good oral hygiene (CD= 66.39%;
NCD=65.21%; p-value=0.9304) and low-mild
gingivitis (CD=99%; NCD=100%; p-
value=0.9435), in control patients as well as in CD
patients.

Discussion

Our work group first described the presence of
PMNs in the oral mucosa smears of patients with
CD who did not comply with a gluten-free diet. In
general, the presence of PMNs in smears from
subjects has been related to infectious processes
and/or other systemic diseases involving the
immune system®"*®,

In this study, a high percentage of child patients
with CD have presented or reported RAS. RAS is
the most common ulcerative lesion of the oral
mucosa, and it affects around 20% of the general
population. In agreement with our observations,
several authors described RAS in similar
percentages in child and adult patients with CD**"
1. Although the majority of patients did not
present this lesion at the time of dental exam, in
many occasions their parents had informed that
children had presence of RAS. The percentage of
children with RAS is reliable because Baccaglini et
al. 2013% proved the diagnosis accuracy based on
anamnesis.

Studies have proved that oral microbiota
composition may regulate oral immunity and,
consequently, have an influence on presence of
RAS in oral cavity®. Nevertheless the population in
this study showed middle-low bacterial activity,
good oral hygiene and low-mild gingivitis, in both
groups (control and CD). It suggests that the
presence of RAS is due to non-infectious factors.
On the other hand, up to date the etiology of RAS
still remains uncertain. Diverse factors, including
genetic predisposition, immunologic disturbances,
viral and bacterial infections, food allergies,
vitamin and microelement deficiencies, systemic
diseases, hormonal imbalance, mechanical injuries,
and psychological stress, have been suggested to
produce or to be associated with RAS****. Recent
studies have demonstrated that during RAS onset,
an abnormal apoptosis of oral epithelial cells is
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observed, which can progressively lead to necrosis
later and a passive release of products such as
proinflammatory cytokines leading to acute
inflammation®. Moreover, it is known that in the
pre-ulcerative phase of RAS formation, there
appears a mononuclear infiltrate with a large
amount of granulate lymphocytes and CD4*
helpers. It can also be observed in
polymorphonuclear cells 4%,

In this research, it has been noted that CD children
showed a strong association between the presence
of RAS and CD, and the presence of PMNs in
smears and RAS. As mentioned above the presence
of RAS in CD children is a fact already described
in previous research “**%'_ It is known that CD is a
pathology affecting nutrient absorption, mainly
because intestinal villi’s extension is altered, which
can lead to anemia®. Akintoye and Greenberg
(2014)® have demonstrated that RAS patients
suffer from anemia and/or iron, calcium, and B and
C vitamin deficiency; and other studies have
described that CD patients habitually have
nutritional deficiencies of iron, vitamin D, folate,
vitamin B12, vitamin B6, and zinc **°. And the
researches have shown that some neurologic
disorders have been association with mal
absorption of vitamin B12, folate, copper, and
vitamin D*".

Besides, we observed that 70% of CD children
exhibited behavior states as anxiety. In agreement
with our results, other researchers have confirmed
that these psychological states, like anxiety and
stress, are related to the presence of RAS™. In the
somatic level, there exists evidence proving that
psychological stress alters immunologic activity
thus leading to an increase in leukocytes in
inflammatory areas, like the ones observed in RAS
lesions®***.  Furthermore, experimental studies
conducted in mice have shown that high anxiety
levels inhibit humoral and cellular parts of the
immune system, and a decrease in lymphocytes,
and 1gG A and E concentration can be observed,
although not a change in the number of
granulocytes, monocytes and natural killer cells®.
In summary, our results showed that the presence
of PMNs in oral smears of CD children is
associated with RAS and CD condition; it could be
probably anxiety and/or stress states or both
together in children having CD. Figure 2 shows the
hypothetical biological pathway leading to the
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presence of PMNs in the oral mucosa of children
with CD.

CELIAC
DISEASE
/] mutritional deficiencics
[ iron, vitamin D, folate,\
v vitamin B12, |
[ vitamin B6, and zinc |
[ PMNs |
\ ,  Increasing
! \ number .
ofleukocytes

Figure 2. Possible biological relationships between celiac
disease and PMNs in celiac children’s smears. PMNs:
polymorphonuclear cells; RAS: recurrent aphthous stomatitis.

It could be said that in CD patients not complying
with a gluten-free diet, PMNs and other specific
signs/symptoms of CD could be used as markers of
a presumptive diagnosis; also, in patients with a
confirmed diagnosis, they could signal the
fulfillment of a gluten-free diet.

Since oral mucosa proves an accessible organ for
clinical and histological diagnosis, it could be
highly valuable for monitoring patients at risk.
However, conditions under which the oral mucosa
morphology must be considered as a CD marker
need to be determined, so it is important to carry
further research in order to clarify the changes in
said morphology in relation to CD.

Acknowledgments

This project was supported by Secretaria de Ciencia y Técnica
(SECYT, Science and Technique Secretary) of the National
University of Cordoba (Res SECYT-UNC 313/2016).

Todos los autores declaran que no existen conflictos
potenciales de interés con respecto a la autoria y / o
publicacion de este articulo.

All authors declare no potential conflicts of interest with
respect to the authorship and/or publication of this article

46



Mina &Brunotto

References

1.

10.

11.

12.

13.

14.

Mina S, Azcurra Al, Dorronsoro S, Brunotto MN.
Alterations of the oral ecosystem in children with celiac
disease. Acta Odontol Latinoam. 2008; 21(2):121-6.
Kelly CP,Bai JC, Liu E, Leffler DA. Advances in
diagnosis and management of celiac disease.
Gastroenterology. 2015; 148 (6):1175-86.

Mina S, Riga C, Azcurra Al, Brunotto M. Oral ecosystem
alterations in celiac children: a follow-up study. Arch
Oral Biol. 2012; 57(2):154-60.

Slebiola Z, Szponar E, Kowalska A. Etiopathogenesis of
Recurrent Aphthous Stomatitis and the Role of
Immunologic  Aspects: Literature Review. Arch
Immunol. 2013; 62(3):205-15

Kim Y, Choi YS, Baek KJ, Yoon SH, Park HK. Mucosal
and salivary microbiota associated with recurrent
aphthous stomatitis. BMC Microbiol. 2016; 1;16 Suppl
1:57

Wardhana, DEA. Recurrent Aphthous Stomatitis Caused
by Food Allergy. Acta Med Indones-Indones J Intern
Med. 2010; 42(4):236-40.

Sedghizadeh PP, Shuler CF, Allen CM, Beck
FM, Kalmar JR. Celiac disease and recurrent aphthous
stomatitis: A report and review of the literature. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod. 2002;
94(4):474-8.

Albanidou-Farmaki E, Markopoulos ~ AK, Kalogerakou
F, Antoniades DZ. Detection, enumeration and
characterization of T helper cells secreting type 1 and
type 2 cytokines in patients with recurrent aphthous
stomatitis. Tohoku J Exp Med. 2007; 212(2):101-5
Eguia-del Valle A, Martinez-Conde-Llamosas R, Lopez-
Vicente J, Uribarri-Etxebarria A, Aguirre-Urizar JM.
Salivary levels of tumour necrosis factor-alpha in patients
with recurrent aphthous stomatitis. Med Oral Patol Oral
Cir Bucal. 2011; 16(1):e33-6

Pastore L, Campisi G, Compilato D,Lo Muzio L.
Orally based diagnosis of celiac disease: current perspecti
ves. J Den Res. 2008; 87(12):1100-7

Walker-Smith JA, Guandalini S, Schmitz J, Shmerling
DH, Vizakorpi JK. Revised criteria for diagnosis of
celiac disease. Arch Dis Child 1990; 65:909-11.

Bai JC, Fried M, Corazza GR, Schuppan D, Farthing
M, Catassi C, Greco L, Cohen H, Ciacci C, Eliakim R, et
al.  World Gastroenterology Organisation. World
Gastroenterology Organisation global guidelines on
celiac disease. J Clin Gastroenterol. 2013; 47(2):121-6.
Nuss P. Anxiety disorders and GABA neurotransmission:
a disturbance of modulation. Neuropsychiatr Dis Treat.
2015; 17; 11:165-75.

Scully C, Porter S.  Oral mucosal disease: recurrent
aphthous stomatitis. Br J Oral Maxillofac Surg. 2008;
46(3):198-206.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Rev Fac Odont 28(1), 2018

Greene JC, Vermillion JP. The simplified oral hygiene
Index. JADA. 1964; 68:7-14.

Loe H, Silness J. Periodontal disease in pregnancy. I.
Prevalence and severity. Acta Odont Escand. 1963;
21:533-51.

Cecilia EC, Myriam AK, Maria EL. Cytological analysis
of the periodontal pocket in patients with aggressive
periodontitis and chronic periodontitis. Contemp Clin
Dent. 2014; 5(4):495-500.

Shareef BT, Ang KT, Naik VR. Qualitative and
quantitative exfoliative cytology of normal oral mucosa
in type 2 diabetic patients. Med Oral Patol Oral Cir
Bucal. 2008; 13(11):E693-6

Gallo CB, Mimura MAM, Sugaya NN. Psychological
stress and recurrent aphthous stomatitis. Clinics. 2009;
64(7): 645-8.

Giuca MR, Cei G, Gigli F, Gandini P. Oral signs in the
diagnosis of celiac disease: review of the literature.
Minerva Stomatol. 2010; 59(1-2):33-43

Dane A, Gurbiiz T. Clinical evaluation of specific oral
and salivary findings of coeliac disease in eastern Turkish
paediatric patients. Eur J Paediatr Dent. 2016; 17(1):53-
6.

Baccaglini L, Theriaque DW, Shuster  JJ, Serrano
G, Lalla RV. Validation of Anamnestic Diagnostic
Criteria for Recurrent Aphthous Stomatitis. J Oral Pathol
Med. 2013; 42(4): 290-294.

Al-Samadi A, Drozd A, Salem A, Hietanen J, Hayrinen-
Immonen R, Konttinen YT. Epithelial Cell Apoptosis in
Recurrent Aphthous Ulcers. J Dent Res. 2015; 94(7):928-
35.

Sun A, Chen HM, Cheng SJ, Wang YP, Chang JY, Wu
YC, Chiang CP. Significant association of deficiencies of
hemoglobin, iron, vitamin B12, and folic acid and high
homocysteine level with recurrent aphthous stomatitis. J
Oral Pathol Med. 2015; 44(4):300-5.

Zunt SL. Recurrent aphthous ulcers. J Practical Hygiene.
2001; 4:17-24.

Saraceno R, Perugia C, Ventura A, Lore B, Chimenti
S, Docimo R. Aphthous, celiac disease and other dental
disorders in childhood. G Ital Dermatol Venereol. 2016;
151(3):239-43

Cheng J, Malahias T, Brar P, Minaya MT, Green PH.
2010. The association between celiac disease, dental
enamel defects, and aphthous ulcers in a United States
cohort. J Clin Gastroenterol. 44(3):191-4

Harris LA, Park JY, Voltaggio L, Lam-Himlin D. Celiac
disease: clinical, endoscopic, and histopathologic review.
Gastrointest Endosc. 2012; 76(3):625-40.

Akintoye SO, Greenberg MS. Recurrent aphthous
stomatitis. Dent Clin North Am. 2014; 58 (2):281-97.
Wierdsma NJ, van Bokhorst-de van der Schueren
MA, Berkenpas M, Mulder CJ, van Bodegraven AA.

47


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=25662623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bai%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=25662623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25662623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leffler%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=25662623
https://www.ncbi.nlm.nih.gov/pubmed/25662623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wierdsma%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=24084055
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Bokhorst-de%20van%20der%20Schueren%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24084055
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Bokhorst-de%20van%20der%20Schueren%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24084055
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berkenpas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24084055
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mulder%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=24084055
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Bodegraven%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=24084055

Mina &Brunotto

31.

32.

33.

34.

Vitamin and mineral deficiencies are highly prevalent in
newly diagnosed celiac disease patients. Nutrients.
2013;5(10):3975-92.

McKeon A, Lennon VA, Pittock SJ, Kryzer TJ, Murray J.
The neurologic significance of celiac disease biomarkers.
Neurology. 2014; 83(20):1789-96.

Redwine L, Snow S, Mills P, Irwin M. Acute
psychological stress: effects on chemotaxis and cellular
adhesion molecule expression. Psychosom Med. 2003;
65:598-603.

Scully C, Gorsky M, Lozada-Nur F. The diagnosis and
management of recurrent aphthous stomatitis: a
consensus approach. J Am Dent Assoc. 2003;134:200-7
Rammal H, Bouayed J, Falla J, Boujedaini N, Soulimani
R. The impact of high anxiety level on cellular and
humoral immunity in mice. Neuroimmunomodulation.
2010; 17(2):1-8.

Corresponding to/Correspondencia a:

Dr. Silvia Mina

Universidad Nacional de Cérdoba, Facultad de Odontologia
Departamento de Preventiva y Social

Haya de LaTorre s/n Ciudad Universitaria, CP 5000,
Cérdoba, Argentina.

Tel.: +54 351 4333032.

E-mail/Correo electrénico: silviaminal2@gmail.com

Rev Fac Odont 28(1), 2018

48


https://www.ncbi.nlm.nih.gov/pubmed/?term=10.3390%2Fnu5103975
https://www.ncbi.nlm.nih.gov/pubmed/?term=10.3390%2Fnu5103975

