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Probiotic drinks have a taste of acid that produced by fermentation of probiotic bacteria. The acid condition can affect the structure of tooth enamel. The structure of tooth enamel is formatted by enamel prism that composed by hydroxyapatite (HA) crystals. According to several studies, HA has a critical pH <5.5 and can be changed in 180 minutes by acid. Objective: to describe enamel prism pattern after exposure to probiotic that is processed by factory and home industry for 180 minutes. Research conducted in Laboratory of Chemistry Faculty of Natural and Mathematic Science, University of Syiah Kuala and the Laboratory of Metallurgy Faculty of Engineering, University of Indonesia. Research was conducted in June 2010. Specimens used were 8 permanent maxillary premolars that divided into 4 groups: positive control group (not treatment), negative control group (treatment with 50% H2SO4), and 2 treatment group: Yakult and yogurt. Changes of the pattern of enamel prism were conducted by Scanning Electron Microscope (SEM) and data analysis by descriptive qualitative. Results: both of probiotic specimen treatment by probiotic drinks showed the enamel prism structure pattern was change. The damage found in many regions of rod sheath. Conclusion: probiotic drinks can cause changes in the pattern of enamel prism structure.

Keywords:Probiotic, enamel prism, hydroxyapatite, scanning electron microscopy

Author for correspondence: E-mail: abdillah@karstaceh.com


INTRODUCTION
Probiotic bacteria are defined as microorganisms that can provide benefits to human health including their ability to maintain stamina and health digestive tract [2.3]. According to WHO (World Health Organization) and FAO (Food and Agriculture Organization), probiotic are living microorganisms that used in sufficient quantity, would provide health benefits for the body.

Kind of probiotic bacteria that is usually used is Lactobacillus. Lactobacillus is a facultative anaerobic gram-positive bacteria and one of the causative agent of dental caries. These bacteria can grow, develop and metabolized in an acidic environment even in the critical pH < 5.5 [5,6] The fermentation process of bacteria known not only produce energy for their life, but also lead to the surrounding environment to become acidic and therefore have the nature of this bacterium aciduric.[5]. Fermentation is a process to obtain the energy carried by some bacteria. In this process, lactic acid as a result of this process can change the environment become acidic even reach the critical pH for hydroxyapatite crystal as the crystal that form of tooth enamel.
 
Tooth enamel is composed by 96% mineral (inorganic material), 1% organic material and 3% water. The largest inorganic material on enamel is hydroxyapatite crystals. Hydroxyapatite crystal is a crystal that structured enamel prism that appearance as keyhole shape. These crystals are very sensitive to acids and has a critical pH <5.5. Therefore, if the crystal is exposed to acid, the stability will be disrupted and lead to demineralization [9,10].

Dental enamel is a crystalline latticework composed of various minerals, the principal component of which is a complex calcium phosphate mineral called hydroxyapatite. Demineralization can cause by acid exposure. The process of removing a substantial number of mineral ions from hydroxyapatite latticework basically is substitution of hydroxyl ions by acid. This substitution made unstable and soluble of mineral elements. Further, demineralization process can affect the picture of enamel prism both in structure and enamel pattern. 

The earlier study of Scanning Electron Microscope to observe effect of acid exposure to enamel structure was reported the structure of the enamel prism pattern of tooth was change.[12]. Changes that occur after that exposure reported the periphery of enamel rod still survive but rod core showed opposite form by the forming a valley on the enamel rod. Meanwhile, after application with lactic acid, enamel prism is indicated non-specific changes, but changes visible as fiber-like [12]. Based on research conducted by JW Simmelink and S.C. Abrigo, the patterns and crystal morphology have changes mainly in the body and wall of crystal HA after exposure to acid in 180 minutes.

Now, yet known whether probiotic drinks that known have an acid taste affect the picture of enamel prism structure. Based on this, the purpose of the study is to determine the enamel prism micrograph after applied with a probiotic for 180 minutes which is known as the critical time for HA crystals change and dissolved by the acid.

MATERIAL AND METHOD
This laboratory experimental research conducted in Laboratory of Chemistry, Faculty of Mathematical and Natural Science-University of Syiah Kuala Aceh, and in the Laboratory of Metallurgy Faculty of Engineering, University of Indonesia. Research was conducted in June 2010. Specimens used were 8 permanent maxillary premolars that had been extracted from orthodontic treatment, free from: caries, attrition, abrasion and structural abnormalities. The specimens separated into 4 groups randomly with two teeth each group and separated into positive control group (no treatment), negative control group (applied with 50% phosphoric acid), and two different probiotic production treatment group (Yakult and yogurt). Exposure time of negative control and two different probiotic production treatment groups is 180 minute [26]. Observations were carried out by SEM (Scanning Electron Microscope) with magnification 500X and 1000X. Detector used in this study is a secondary electron detector with a voltage of 12 kV.

Data Analysis
Analysis data used is descriptive and qualitative of the pattern of prism structure.

RESULTS
Enamel surface that exposure by saline solution (NaCl) showed a depiction of a gap (slot) as designated by the stars, which spread as honeycomb-like. This condition occurs mainly in areas of imbrications lines. Specimen also showed prismless zone (Fig.1). Enamel surface after exposure by phosphoric acid 50% for 180 minutes displayed damage in severe of enamel surface (Fig.2). If we compared with NaCl application this specimen displayed an irregular shape and perikymata is not visible. This image further shows a wavy surface and severe damage of enamel surface.

Enamel surface after exposure by probiotic drink factory made for 180 minutes (pH= 3.0) showed rod sheath on some areas of enamel surface is clearly visible. Rod sheath displayed a variety of shapes such as arcade shape and fish-tail. In other parts of the surface, the enamel had been damaged and showed no visible picture of enamel prism. SEM Magnification 1000X of this specimen showed a clearly visible of rod sheath that varying forms. In some other parts of the enamel surface looks darker areas show the damage that occurs deeper than others part (Fig.3).

Enamel surface after exposure by probiotic which home made for 180 minutes (pH 4.0) displayed most of the area prismless zone. Only an outlines of the prism did display which virtually disappeared in all areas of imbrications lines. In other parts of the surface, there are some areas that were damaged along with crack. The existence of a darker image on some parts showed demineralization that occurred result in the release of hydroxyapatite that showed the presence of ring’s form that attached and scattered on this specimen. Some ring’s form showed an overlap forms. Observations on SEM Magnification 1000X showed the outlines arcade-shaped prism shape. There was a granular material which is shaped like a ring attached to the tooth surface, and there is a mutual overlap each other. There are some dark areas that indicating a deeper damage on the enamel.

DISCUSSION
Soaking time used for each groups are 180 minutes. Election time is taken based on research conducted by JW Simmelink and S.C. Abrigo that reported HA crystals as a constituent of tooth enamel was damage and deform at 180 minutes. Obtained results as shown in Figure 5 showed damage and deform of enamel. The damage and deform of enamel indicated change of crystal HA as constituent of enamel prism that actually incurred demineralization, so that if a probiotic drinks are consumed continuously during that time are likely to triggering caries . Based on these studies note that the critical pH of enamel is <5.5 [26]. Danilchenko also reported that demineralization of hydroxyapatite crystals occur in 2 hour [31].

Enamel surface were observed by Scanning Electron Microscope (SEM) with detector used in this study is the Secondary Electrons emitted by electron voltage of 12 kV, Working Distance (WD) 15-17 and two magnification (500x and 1000x). Normal enamel, based on 500x magnification showed undamaged area and enamel prism seen as a crack or pit that made throughout the imbrications lines. Accordinge to Meckel, Gribstein and Neal that the normal area can be seen as gap that known namely as interprism [27].

However, not all studies support this opinion, study conducted by Seymour, William and Charles have not found an area known as interprism [24]. A result obtained in this study supports the opinion of Meckel, Gribstein and Neal [27]. Cracks when observed in 1000x magnification showed form as mat-like [24]. Enamel surface after treatment with 50% phosphoric acid for 180 minutes, both 500x and 1000x magnification that displayed irregular shape of enamel prism. The different forms of the images that displayed between Figure.1 and Figure.2 and as well as with other surfaces after exposure by acid showed severe damage of the enamels and enamel surface looks no prism on the enamel surface.

The observations on enamel surface after immersion for 180 minutes with a probiotic factory made (pH=3.0) in both magnification showed the enamel prism is not seen clearly. The outline of enamel prism showed the variations of shape such as arcade-shape and fish-tail [24]. Some studies also support this shape variation. Hinrichsen was reported, the prism of outlines is not only a keyhole-shaped, but also can be shaped gate (arcade-shape), fish (fish-tail), or leaves (leave-like) [28].


Magnification of 500x and 1000x after soaking with probiotic home made processed for 180 minutes (pH=4.0) showed in most areas of prisms enamel is not seen clearly as shown in Figure 5.1 and 5.2. An outline of the prism is only faintly visible. According to Hamilton, Judd and Ansel that reported damage on enamels on the edge of the prism affected concave area that looks like a prism. The outlines caused by exposure of acid [29].

Differences surface image shown in black and white colors of different shows difference of the surface of specimens. Based on these results, the top surface of the tooth surface changes is the exposure by probiotic factory made. Secondary Electron Detector (SED) is one of the detectors used by SEM to produce an image with a new way of detecting electrons or secondary electrons emerging from the surface. When the sample surface scanned by electron beam, there will be interaction between the electrons repel each other with the primary electrons originating from the specimen and the resulting electrons originating from the specimen will be out to produce a new electron with energy <50 eV are called secondary electrons. [22]

According to Ivan and Rodriguez, a very good secondary electron detector is used to view the topography and morphology of a specimen and the signal produced by the detector is based on high or low a surface rather than Backscattered Detector (BSD) which used the atomic number of these specimens. However, cause of the difference image that arises due to the detector is insensitive to the number of atoms in a specimen so that the picture looks less clear or vague, this is the weakness of SE.[23]

Observations show the differences in the pattern of enamel prism structure between negative control group and positive control group and probiotic groups. This is because the positive control and probiotic groups have been exposed to acid. According to research conducted by Hoffman and research conducted by Nicholl.[12, 24].

After the measurements on both the probiotic drink used in the study, each of which has a pH 3.0 and 4.0 are in the acid pH. The condition is caused by acid fermentation of probiotic bacteria which contained in both probiotics. Fermentation is the process to obtain energy by some bacteria in the absence of oxygen or reduced oxygen levels. The end result of this fermentation process will produce lactic acid that causes the pH of probiotics are reduced to acid.[16, 18]

The pH of probiotics is critical pH for hydroxyapatite crystals. Hydroxyapatite crystals was the largest inorganic elements in tooth enamel with chemical formula Ca10 (PO4)6(OH)2. These crystal prisms arrange enamel to the teeth and are not stable in acidic conditions. According G.J. Mount hydroxyapatite has a critical pH<5.5. If the crystal is exposed to acid which is under the critical pH caused a demineralization process. Demineralization process is a process that can be described a conversion of PO43-be HPO42-with the addition of H + ions, so that HPO42-it could no longer maintain the balance and cause the dissolution of hydroxyapatite crystals mineral.[8, 11].

Minerals soluble in enamel prism will provide the overall picture in enamel surface. Series of patterns which can be observed when the demineralization process begins by pits on the surface which can be clearly observed. These pit will spreads to form large pores, and eventually the whole surface are damaged [24]. In this study, the damage prism begins at the edge or rim of the prism and continuing into the prism core, according to several studies conducted earlier that at the edge or the edge of the prism has the structure of crystals that are not solid causing this area easier for acid diffusion and mineral ions to exit the crystal arrangement [30].

Likewise, the results of research conducted by Darling, AI that reported, acid diffuses into the prism of the enamel firstly at the edge of the prism enamel for further moves toward to the head prism (rod-head) and down to the core of the prism (rod-core). Nicholl, Judd and Ansell also reported that in the region can occur several ways, such as changes in the direction of HA crystals, crystal density becomes low, a high content of organic components, as well as a low permeability due to chemical content that is not homogeneous.. However, there are several studies that reported the damage by the acid begins in the core of prism, as several previous studies [12, 31].

The emergence of varied effects of demineralization on a surface such as found in this study. it has caused by the reaction that involved several parameters including the direction and chemical content [12]. Acid that come parallel to the axis of the crystal more easier to replacing of OH ions than come from the direction perpendicular to the long side of HA crystal [9, 12,20]. So the SEM image looks set to show a darker surface area when compared with the surrounding surface [12]. The result can be proved that probiotic drinks both production by factory and home industry causing the prism structure pattern of enamel changed. Probiotic drinks that processing by factory cause the pattern of enamel prism structure more severe that home-made.

Based on the analysis of this research can be concluded that probiotic drinks that have acid pH caused by fermentation of bacteria causing the pattern of enamel prism structure changed and the exposure of enamel by probiotic that processing from factory plant showed severe surface changes compared than enamel that exposure by probiotic that processing from home industry. 
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