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Abstract 


Although the prevalence and incidence of caries have reduced in a significant way in the last decades, early childhood caries still is a public health serious problem that attacks specially the not supported groups in developed countries also in the ones which are being developed. Like this, the objective of this literature mini-review was to critically discuss the cariogenicity of different kinds of milk inserted in the early childhood diet. Bovine and human milk show anti-cariogenic potential therefore its concomitant administration with fermentable carbohydrates may cancel such potential. An important factor to be considered is that the milk substitutes show its cariogenic potential potentialized by the addition of sugar. So, pediatricians should make usage of these evidences to encourage parents to supply children with milk or milk substitutes without sugar. The cariogenic potential of milk and its substitutes directly depend on the way they are used. However, it is indispensable to emphasize that human, bovine milk and substitutes would not be risk factors for dental caries if used in a rational way, associated to an adequate oral hygiene and awareness on the usage a small amount of fluoride dentifrices containing 1100 ppm F-..
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Introduction



Although the prevalence and incidence of caries have reduced in a significant way in the last decades [1], early childhood caries still is a public health serious problem that attacks specially the not supported groups in developed countries also in the ones which are being developed [2,3].


Among the factors related to the etiology of early childhood caries, frequent consumption of a rich diet in fermentable carbohydrates, represented by milk, juices rich in sugar or flavor substances, mainly when they are swallowed during the period in which the circadian rhythm of the saliva is reduced [4]. It is all because in this time salivary flow is reduced, benefiting the stagnation of this diet over the teeth elements [5].

Carbohydrates depict the main source of energy in a balanced diet [6], representing around 60% of its daily caloric value. In the child's first year of birth, lactose stands for the most important source of energy deriving from the diet, taking milk as the main source of nutrition along this period [7,8]. This is because it supplies about 50% of the total energy required in this phase.


Milk could show cariogenic potential due to the presence of lactose, considering it is metabolized by the bacteria of the dental biofilm and organic acids that are released because of this process, favoring the demineralization [9]. This data has a great clinical relevance because the caries progression rate in deciduous enamel is higher than the permanent enamel [10]. On the other hand, milk shows covering capacity and high levels of calcium and phosphate [11]. However, the presumable milk cariogenicity is a significant important matter because with its substitutes it could collaborate for the development of the caries sickness, making these foods one of the greatest responsible for the dental destruction [12].

Like this, the objective of this literature mini-review was to critically discuss the cariogenicity of different kinds of milk inserted in the early childhood diet.

Discussion

Early childhood caries could be associated to suckling when the standard consumption showed characteristics like 
increased frequency of daily breastfeeding, during a long period of time, specially frequent night breastfeeding, leading to the accumulation of milk over the teeth which associated to the reduction of the salivate flow and absence of cleanliness, could cause the appearing of caries lesions [13]. In contrast to these arguments is the fact that milk has anti-cariogenic potential due to its covering capacity [14], its high concentration of calcium and phosphate [15] and the presence of enzymes capable of reducing the growth of cariogenic bacteria in dental biofilm [9]. Although there are controversies about the milk cariogenic potential, there are evidences in literature that suggest the true role of milk and its substitutes in the development of early childhood caries.

Human milk

Mother's milk offered to babies in the first months of life is considered an essential food for children in early childhood, benefiting the development of nutritional, emotional and immunological aspects [11]. On the other hand, literature suggests that the extended natural breastfeeding after 12 months might be a risk factor for the appearance of early childhood caries [15-17]. This is because the extended suckling in free search with high frequency of night breastfeeding may propitiate the accumulation of milk over the dental structures [18]. Lactose in milk over the dental surface could show cariogenic potential, once it is metabolized by the bacteria of dental biofilm and organic acids are released resulting from this process, benefiting the demineralization [9]. This fact associated to a careless oral hygiene and reduction of salivary flow when sleeping could increase mineral losses [11].


In contrast to these arguments is the fact that milk shows much anti-cariogenic potential due to its concentration of calcium, phosphate, casein, whey protein, and milk fat [19]. Besides, the protein covering capacity with the agglomerate of casein micelles by water present in milk allow the formation of very stable compounds of calcium phosphate [20]. Finally, enzymes present in milk may have an important role in the reduction of acidogenic bacteria growth present in dental biofilm [9]. This controversy in cariogenicity of human milk can be explained for the fact that diet in early childhood shows other kinds of fermentable carbohydrates, for instance, sucrose. Human milk only, does not have cariogenic potential [21].


Bovine milk

Some researches suggest that bovine milk have cariogenic potential, for lactose, when metabolized by the bacterium of the biofilm, reduces the dental biofilm pH favoring mineral loss from the teeth [17,18]. However, recent researches are opposite to such information emphasizing the cariostatic properties of bovine milk [22,23]. Just like the human milk, bovine milk shows anti-cariogenic effect due to the presence of high concentration of calcium and phosphate [17,24]. Besides, bovine milk has phosphoproteins with an emphasis on casein, that are strongly absorbed in the enamel, capable of reducing the adsortion and activity of glucosyltransferase enzymes [19,23], also preventing the dissolution of the enamel [25]. Milk still contains a group of anti-bacterial substances such as lactoferin, lysosin and peroxides that may affect the oral microbiote reducing the bacterial growth in the dental biofilm [26]. Bovine milk also shows approximately 3.5% of fat [15], that acts forming a protective membrane on the surface of the tooth and involves the carbohydrates in the diet making its removal of the oral mouth easier. The lipides effect in milk reduces the bacterial activity and consequently collaborates for the milk to have the cariostatic effect [11]. However, bovine milk when handled simultaneously with sucrose could have its anti-cariogenic potential canceled [27].

Milk substitutes

Milk substitutes are formulations categorized in three big groups [28]: 1) children's formulations, 2) transitional formulations for infant and 3) formula totally consisted of milk.

The first group has all nutritional necessities for infant during the first 4-6 months of life or until 12 months if used with other foods suggested by the pediatrician. The children's formulations may be classified by the protein compositions in three subgroups [29,30]: a) formulations made of milk (bovine milk), b) formulations made of soy and c) formulations made of proteins. Formulations made of soy are suggested to children who are allergic or not adapted to lactose (human or bovine milk). Formula made of proteins in which proteins are hydrolized in fragments of proteins and aminoacids. This formulation is suggested to children who have proteic sensitivity such as galactosemia. Either formulations made of soy or the formulations made of proteins contain carbohydrates with extrinsic origin from milk such as sucrose and glucose [31].

Transitional formulations from the baby are consisted of bovine milk supplemented in order to supply the nutritional necessities from babies from the age of six months until the age of three years old. Such formulations may even contain up to 20% of sucrose [31].

The last group represented by the formula totally made of milk is basically made of bovine milk supplemented by necessary vitamins and shows mineral compositions with no limits of sugar concentrations. This formulation is indicated to children after the age of one year old [28].

A high cariogenic potential may be expected with the usage of children's formulations due to its high concentration of fermentable carbohydrates, however, there are controversies about the cariogenicity of these formulations [31]. A plausible explanation for this is that these formulations are constituted of a combination of nutrients. Do not showing the milk anti-cariogenic effect only, but also showing components with high cariogenic potential such as the fermentable carbohydrates. Among the fermentable sugar, sucrose is considered to be the carbohydrate with the most cariogenic potential in the diet [32-34].

Despite lactose not being present in the formulations made of soy and proteins they have other sugar extrinsic from milk that show higher cariogenic potential than lactose [35].

Milk substitutes show cariogenic potential that are potentialized by the addition of sugar during the preparation [5].

Conclusion

Human and bovine milk show anti-cariogenic potential, however, simultaneous handling with fermentable carbohydrates can cancel this potential. An important factor to be considered is that milk substitutes show their cariogenic potential increased by the addition of sugar. So, pediatricians should take these evidences into account to encourage the ones in charge of children to supply milk or milk substitutes without the addition of sugar.

However, the milk cariogenic potential and its substitutes directly depend on the way they are used. That is why it is indispensable to emphasize that bovine, human milk and milk substitutes would not be risk factors for caries disease if used in a rational way, associated to adequate oral hygiene and awareness on the usage a small amount of fluoride dentifrices containing 1100ppmF-.

Conflict of Interest

The paper authors declare that not have any economic interest or any conflict of interest.







References






1.  	Marthaler TM (2008) Changes in dental caries 1953-2003. Caries Res 38(3): 173-181.

2.  	Postma TC, Ayo-Yusuf OA, van Wyk PJ (2008) Socio-demographic correlates of early childhood caries prevalence and severity in a developing country--South Africa. Int Dent J 58(2): 91-97.

3.  	Colak H, Dülgergil CT, Dalli M, Hamidi MM (2013) Early childhood caries update: A review of causes, diagnoses, and treatments. J Nat Sci Biol Med 4(1): 29-38.

4.  	Tinanoff N, Palmer CA (2000) Dietary determinants of dental caries and dietary recommendations for preschool children. J Public Health Dent 60(3): 197-206.

5.  	de Mazer Papa AM, Tabchoury CP, Del Bel Cury AA, Tenuta LM, Arthur RA, et al. (2010) Effect of milk and soy-based infant formulas on in situ demineralization of human primary enamel. Pediatr Dent 32(1): 3540.

6.  	Mahan LK, Escott-Stump S. Krause (2017) Foods, Nutrition and Diet Terapy. (14th edn), Elsevier, Sant Louis, Missouri, USA, p. 1134.

7.  	Vesa TH, Marteau P, Korpela R (2000) Lactose intolerance. J Am Coll Nutr 19(2 Suppl): 165s-175s.

8.  	Denne SC (2015) Neonatal nutrition. Pediatr Clin N Am 62(2): 427-438.

9.  	Levine RS (2001) Milk, flavoured milk and caries. Br Dent J 191(1): 20.

10.  	Moi, GP (2006) In situ evaluation of biofilm composition and enamel caries progression on human deciduous and permanent teeth, on fluoride dentifrice presence or absence. Master, Federal University of Rio Grande do Sul, Faculty of Dentistry, Brazil (in portuguese).

11.  	Duarte PM, Coppi LC; Rosalen PL (2000) Cariogenicity and cariostatic properties of cow, human and infant formula milk-review. Arch. Latinoam. Nutr 50(2): 113-120. [In Portuguese].

12.  	Westover KM, Diiloreto MK, Shearer TR (1989) The relationship of breastfeeding to oral development and dental concerns. ASDC J Dent Child 56(2): 140-143.

13.  	Schafer TE, Adair SM (2000) Prevention of dental disease. Pediatr Clin North Am 47(5): 1021-1042.

14.  	Aimitis WR (2004) Bioactive properties of milk proteins with particular focus on anticariogenisis. J Nutr 134(4): 989s-995s.

15.  	Gardner DE, Norwood JR, Eisenson JE (1977) At-will breast feeding and dental caries: four case reports. ASDC J Dent Child 44(3): 186-191.

16.  	Milnes AR (1996) Description and epidemiology of nursing caries. J Public Health Dent 56(1): 38-50.

17.  	Ripa LW (1988) Nursing caries: A comprehensive review. Pediatr Dent 10(4): 268-281.

18.  	Ribeiro NME, Ribeiro MAS (2004) Breastfeeding and early childhood caries: a critical review. J Pediatr 80(5 Suppl): 199s-210s.

19.  	Byrne SJ, Tan KH, Dashper SG, Shen P, Stanton DP, et al. (2016) The potential acidogenicity of liquid breakfasts. J Dent 49: 33-39.

20.  	Rugg-Gunn AJ, Roberts GJ, Wright WG (2008) Effect of human milk on plaque in situ and enamel dissolution in vitro compared with bovine milk, lactose and sucrose. Caries Res 19(4): 327-334.

21.  	Araujo FB, Cury JA, Araujo DR, Velasco LFL (1997) In situ study of human milk cariogenicity: clinical aspects. Rev ABO Nac 4(7): 42-44. [In Portuguese].

22.  	Reynolds EC (1987) The prevention of sub-surface demineralization of bovine enamel and change in plaque composition by casein in an intraoral model. J Dent Res 66(6): 1120-1127.

23.  	Vacca-Smith AM, Bowen WH (1995) The effect of milk and kappa casein on streptococcal glucosyltransferase. Caries Res 29(6): 498-506.

24.  	Kashket S, De Paola DP (2003) Cheese consumption and development and progression of dental caries. Nutr Rev 60(19): 327-334.

25.  	Reynolds EC, Storey E (1979) A review of the effect of milk on dental caries. Aust J. Dairy Tech 9: 175-179.

26.  	Bowen WH, Pearson SK (1993) Effect of milk on cariogenesis. Caries Res 27(6): 461-466.

27.  	Araujo FB, Cury JA, Araujo DR, Velasco LFL (1997) In situ study of bovine milk cariogenicity: clinical aspects.. Rev ABO Nac 6(2): 103-106. [In Portuguese].

28.  	Angkatavanich J (1995) Milk and Infant Foods. (1st edn), Mahidol University Press, Bangkok, Thailand, p. 282.

29.  	Packard VS (1982) Human Milk and Infant Formula. (1st edition), Academic Press, New York, USA, p. 281.

30.  	Tan SF, Tong HJ, Lin XY, Mok B, Hong CH (2016) The cariogenicity of commercial infant formulas: a systematic review. Eur Arch Paediatr Dent 17(3): 145-156.

31.  	Danchaivijitr A, Nakornchai S, Thaweeboon B, Leelataweewud P, Phonghanyudh A, et. al. (2006) The effect of different milk formulas on dental plaque pH. Int J Paediatr Dent 16(3): 192-198.

32.  	Cury JA, Rebello MA, Del Bel Cury AA (1997) In situ relationship between sucrose exposure and the composition of dental plaque. Caries Res 31(5): 356-360.

33.  	Cury JA, Rebelo MA, Del Bel Cury AA, Derbyshire MT, Tabchoury CP (2000) Biochemical composition and cariogenicity of dental plaque formed in the presence of sucrose or glucose and fructose. Caries Res 34(6): 491-497.

34.  	Aires CP, Tabchoury CP, Del Bel Cury AA, Koo H, Cury JA (2006) Effect of sucrose concentration on dental biofilm formed in situ and on enamel demineralization. Caries Res 40(1): 28-32.

35.  	Murray JJ, Nunn JH, Steele JG (2003) Prevention of oral disease. (4th edn), Oxford University Press, Oxford, USA, p. 272.




 
Your next submission with Juniper Publishers will reach you the below assets


•Quality Editorial service

•Swift Peer Review

•Reprints availability

•E-prints Service

•Manuscript Podcast for convenient understanding

•Global attainment for your research

•Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

•Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php





OEBPS/Images/logo.jpg





OEBPS/Images/logo1.jpg
. Academic Journal of
C Pediatrics & Neonatology

ISSN 24747521





OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/cover.jpg
i Juniver

3
P'}!ﬁ‘-‘-'b _Ikey to the Researchers





