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Effect of natural gel product on bovine dentin 
erosion in vitro

André de Carvalho SALES-PERES1, Juliane Avansini MARSICANO1, Rudan Paraíso GARCIA1, Moacir Rossi FORIM2, 
Maria Fatima das Graças Fernandes da SILVA2, Sílvia Helena de Carvalho SALES-PERES1

1- Department of Pediatric Dentistry, Orthodontics and Community Health, Bauru School of Dentistry, University of São Paulo, Bauru, SP, Brazil.
2- Department of Chemistry, Laboratory of Natural Products, Federal University of São Carlos, São Carlos, SP, Brazil.

�
�����
����
��������� Silvia Helena de Carvalho Sales Peres - Departamento de Odontopediatria, Ortodontia e Saúde Coletiva - Faculdade de Odontologia 
de Bauru - Universidade de São Paulo - Al. Octávio Pinheiro Brisolla, 9-75 - Bauru - SP - 17012-901 - Brasil - Phone: + 55 14 32358260 - Fax + 55 14 
���������	�
	��
�������
�
��������

��!"�������#��$����%��������#
��&$���
���#�'��%��������($$�������)
*�"!����%�����

O��������	
��
��
��
��
���
����
��
��
����
�Azadirachta indica) experimental gel for 
���
����������
��
�������
��
�
��
������
�������
in vitro. Material and Methods: One 

�������
������
������
����

����
���
����
�
�!��������
�
"�����
�#$
�
�����
�
��%	
&

��������
"�����
�������
"��%'
&(
��������
"�����
����
�
��
"��%'
*
�+������
"���
,-#/0
�
*'

�1
2-,�
3�������'
4�
5��%'
�
�����
"���
,$0
����
�!��
��'
�1
2-,�
�
�����
����%'
�*

�����6+������
"���
,$0
����
�!��
��

��
,-#/0
�
*'
�1
2-,�
�
�����
����%-
���
������

����
������
��

������
�
�
���

���
#2
�����-
7����
�����
����
����
���������
��
��!

�����
���"

��8
 
��
 �������
��5
����
 ������-
 ���
 ������
 ����
 
�
��5��
 ���
 ��
�
 ������������%-

���
�������
����
���������
��
��
������
�

�
�����
��
7�9;7

��
�����
�����
�<=$-$�%-

>������	
���
��
�
��
�
�?@3�
A�%
�
�
�����

�
�������
��
"�����	
&
�,/-$B?$-BB%�
&(

�,$-C$?,-BB%�
*
�,$-B$?,-22%�
�
�,#-CD?,-,/%

��
�*
�,$-D2?,-C�%-
7��
"���
������
����

����������

�����
����
����
���
����
�������
"����-
1�������
��"����
��
�����������
����

�����
����
�������
����6+������
"��

��
+������
"��-
&���������	
7
���"��

�����
����

��


����8����
����"
+������
"��
�������
������
��������
����
��
��


��������

�����
����

��
�������"
����
�
��
�-
*������
����
���
������
�������"
��
���

�����
����
����

��

���
�����"���
�������
����-

Key words: Tooth erosion. Demineralization. Azadirachta indica-
�����
�
+�������-
3�����-

INTRODUCTION

Dental erosion is the loss of dental hard tissue 
through chemical etching and dissolution by acids 
of nonbacterial origin9,11,16. There is increasing 
incidence and prevalence of dental erosion3,6,10,14 and 
it is important to identify agents that might protect 
the tooth surface from demineralization22.
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topically by promoting remineralization and 
impeding the demineralization of hard tooth 
tissue20-
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be effective in decreasing the progression of erosive 
lesions22-
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precursor to the modern day toothbrush. Currently, 
Neem (Azadirachta indica%
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used in certain Asian and African countries as an 
oral hygiene device2,24. The Neem tree contains 
different bioactive compounds, such as proteins 
(amino acids) and carbohydrates (polysaccharides), 
sulphurous compounds, polyphenolics such as 
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coumarin and tannins, aliphatic compounds, 
etc5�
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anticarcinogenic properties13.
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The literature has not yet presented any study 
analyzing Neem and dental erosion. Therefore, 
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exposed to a soft drink, in vitro.

MATERIAL AND METHODS

Preparation of dentin specimens
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cemento-enamel junction using a diamond disk 
(Isomet 1000; Buehler, Lake Bluff, IL, USA). After 
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(320, 600 and 1200 grit Al2O3 papers; Buehler, Lake 
4�����
Q{�
|@7%

��
��������
��
���
������
����
����

pads and diamond spray (1 μm; Buehler, Lake Bluff, 
Q{�
|@7%�
�����
��
������
��
��
��
���
������������

measurement.

The surface microhardness of dentin samples 
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allocation of dentin specimens of the same tooth 
among 5 groups (20 dentin samples in each). Blocks 
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saliva for 24 h at 37°C to avoid dehydration until 
use for the experiment. The composition of the 
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mmol/L Na2HPO4.2H2O; 150 mmol/L KCl; 0.1 mol/L 
H2NC(CH2OH)3 (TRIS); 0.05 NaF pH 7.016,19.

Study design
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mL of the beverage (Coca-Cola®, Cia de Bebidas 
Ipiranga, Ribeirão Preto, Brazil) for 10 min under 
gentle agitation; (2) remineralization in 30 mL of 
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performed in the center of each specimen at 250 
μm intervals.
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Statistical analysis
Mean and standard deviation (SD) for dentin 
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Treatments N Mean ±SD
Control group 20 13.095 ±0.999a

Control base gel group 20 10.693 ±1.986b

Neem gel 20 12.676 ±1.133a

Fluoride gel 20 10.902 ±1.441b
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� 20 10.848 ±1.655b
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Table 1- Wear (μm) and standard deviation (±SD) of dentin, with different treatments
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RESULTS

With regard to the effectiveness of the gels tested 
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dentin loss in the experimental groups is presented 
in Table 1.

DISCUSSION

The development of chemotherapeutic agents able 
to inhibit dental plaque formation has been of great 
interest to dental researchers and clinical dentists. 
Nevertheless, due to the decreasing occurrence of 
dental caries in many societies, attention has been 
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of various compounds in the prevention and therapy 
of dental erosion, such as fluoride compounds 
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and ferrous sulphate8,12.

Fluoride ions appear to increase the microhardness 
of enamel, thereby improving its resistance to acid 
dissolution affecting de- and remineralization and 
causing the precipitation of CaF2-like material on 
eroded dental surfaces4,12-
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application in the prevention of dental erosion is still 
controversially discussed4,12.
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an erosion process in human dentin using in situ 
demineralization and remineralization cycles7,18.
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This result may be due to the composition of 
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Tannins and resins supposedly have an astringent 
effect on the mucous membrane, and they form a 
layer over enamel, thus providing protection against 
dental caries as found in the study of Prashant, 
et al.15 (2007). This property can also help in the 
����������
��
�����
��
��
���
���
���
������
����

protect the dental hard tissue against acids, abrasion 
and attrition.

In the Neem+fluoride gel group, the Neem 
component may function as a mechanical barrier, 
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prevent the development of erosive lesions. There 
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promoting remineralization and impeding the 
demineralization of tooth hard tissue20.
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of Neem-containing gel as a preventive method 
against dental erosion. The use of natural products 
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popular acceptance, and they are more frequently 
used because they usually cause no side effects. 
Furthermore, natural products, such as Neem gel, 
can be used to treat various diseases, including 
the prevention of dental caries and periodontal 
diseases, because studies have suggested that 
Neem extract is capable of reducing the ability of 
some streptococci, such as Streptococcus mutans, 
to colonize tooth surfaces1,15.
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good alternative for use as a protective agent against 
acid challenges, considering that its consistency 
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the prevention of bacterial oral diseases.

CONCLUSION

Under the conditions of the present study, 
it can be concluded that a single application of 
Neem-containing fluoride gel seems to be the 
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in dentin. Further research should investigate the 
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compounds.

ACKNOWLEDGEMENTS

���
 ����
���
 �
�
 ���������
 ��
 

 "�
��
 ����

FAPESP – São Paulo Research Foundation (08/10922-
4).

SALES-PERES AC, MARSICANO JA, GARCIA RP, FORIM MR, SILVA MFGF, SALES-PERES SHC

2013;21(6):597-600



J Appl Oral Sci. 600

REFERENCES

1- Almas K. The antimicrobial effects of extracts of Azadirachta 
indica (Neem) and Salvadora persica
�7�
�%
������"
������-
Q���
�

J Dent Res. 1999;10:23-6.
2- Almas K. The effect of Salvadora persica
�!��
��
�����
�%

��

chlorhexidine gluconate on human dentin: a SEM study. J Contemp 
Dent Pract. 2002;3:27-35.
3- Amaechi BT, Higham SM. Dental erosion: possible approaches 
to prevention and control. J Dent. 2005;33:243-52.
4- Bartlett D. Etiology and prevention of acid erosion. Compend 
Contin Educ Dent. 2009;30:616-20.
�8
4���
�
��
&�
����
���
�
Q�
4
������
>��
4
�����
���
�
|-

Biological activities and medicinal properties of neem (Azadirachta 
indica). Curr Science. 2002;82:1336-45.
6- Bueno MG, Marsicano JA, Sales-Peres SH. Preventive effect of 
����
"��
����
��
�������
+������
��
������
��
���
�������
in vitro. 
Aust Dent J. 2010;55:177-80.
�8
 (
���
 &�
 ������
 ��
 4����
 ;�
 @�����
��
 7-
 Z������
 ��
 ���

+�����
����
��
�����
��
�������
���"�������
 ��
���
�
��
���

and dentine in situ. Caries Res. 2004;38:561-6.
D8
(
���
&�
{����
7�
@�����
��
������
��
@��������
�-
Z���
��
��

+������
���������

��
��
�����
��������

�
�������
����������
��

dentine. Caries Res. 2010;44:248-52.
9- Kato MT, Lancia M, Sales-Peres SH, Buzalaf MA. Preventive effect 
of commercial desensitizing toothpastes on bovine enamel erosion 
in vitro. Caries Res. 2010;44:85-9.
,$8
 {����
 7�
 1�����"
 Z�
 ����
 3�
 �
�""�
 �-
 Z������
 �����
 ��
�	

diagnosis, risk factors and prevention. Am J Dent. 2006;19:319-25.
11- Lussi A, Jaeggi T, Zero D. The role of diet in the aetiology of 
dental erosion. Caries Res. 2004;38:34-44.
12- Magalhães AC, Wiegand A, Rios D, Honório HM, Buzalaf MA. 
Insights into preventive measures for dental erosion. J Appl Oral 
Sci. 2009;17:75-86.
13- Manikandan P, Letchoumy PV, Gopalakrishnan M, Nagini S. 
Evaluation of Azadirachta indica leaf fractions for in vitro antioxidant 
potential and in vivo modulation of biomarkers of chemoprevention 
in the hamster buccal pouch carcinogenesis model. Food Chem 
Toxicol. 2008;46:2332-43.

14- Murakami C, Bonecker M, Corrêa MS, Mendes FM, Rodrigues 
&>-
Z�����
��
+������
�
�����

��
"��
��
����
�
�������
��
����
��

and permanent teeth. Arch Oral Biol. 2009;54:997-1001.
,�8
 <�
��
��
(��
&�
���
(��
������������

�@�
@�
����

�3-

The effect of mango and neem extract on four organisms causing 
dental caries: Streptococcus mutans, Streptococcus salivavius, 
Streptococcus mitis, and Streptococcus sanguis: an in vitro study. 
Indian J Dent Res. 2007;18:148-51.
16- Sales-Peres SH, Pessan JP, Buzalaf MA. Effect of an iron 
mouthrinse on enamel and dentine erosion subjected or not to 
abrasion: an in situ/ex vivo study. Arch Oral Biol. 2007;52:128-32.
17- Sales-Peres SHC, Goya S, Araújo JJ, Sales-Peres A, Lauris JR, 
4�5
�
�
�7-
<���
�����
��
����
�
��
�

���"
,#8��
�8���
4�
5���
�


����������
����"


������
����
��
���
�����
��
�
����!-
<�����

Health. 2008;122:942-8.
18- Schlueter N, Ganss C, Mueller U, Klimek J. Effect of titanium 
����
+������

��
������
+������
��
�������
���"�������
��
��
���

and dentine in vitro. Caries Res. 2007;41:141-5.
19- Vieira AE, Delbem AC, Sassaki KT, Rodrigues E, Cury JA, Cunha 
RF. Fluoride dose response in pH-cycling models using bovine 
enamel. Caries Res. 2005;39:514-20.
#$8
���"
��
7�
7����
�-
Q�+�����
��
+������
��
���
����������
��

�������
�������
8


������-
9�
�
1�
���
<���
3���-
#$$/',	#2�8�/-
21- Wiegand A, Attin T. Occupational dental erosion from exposure 
��

����	


������-
9����
���
�{���%-
#$$�'��	,CB8�C-
22- Wiegand A, Gutsche M, Attin T. Effect of olive oil and an olive-
���8����
����"
+�����
���
����������
��
��
���

��
������
�������

in vitro. Acta Odont Scan. 2007;65:357-61.
23- Wiegand A, Hiestand B, Sener B, Magalhães AC, Roos M, Attin T. 
Effect of TiF4, ZrF4, HfF4 and AmF on erosion and erosion/abrasion 
of enamel and dentin in situ. Arch Oral Biol. 2010;55:223-8.
24- Wolinsky LE, Mania S, Nachnani S, Ling S. The inhibiting effect 
of aqueous Azadirachta indica (Neem) extract upon bacterial 
����������
 ��+������"
 in vitro plaque formation. J Dent Res. 
1996;75:816-22.

<==�$��
=�������>�
�>���
��$��
��!
*�������������
��
��in vitro

2013;21(6):597-600


