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ABSTRACT « Teeth mineralization is an essential factor
in preventing dental decay as calcium is the most impor-
tant mineral in the hard structure of the teeth. In the first
six months after birth, calcium is provided to infant mostly
via milk. The first deciduous mandibular molar crown is
developed roughly during this suckling period and can be
considered as one of many calcium intake indicators.

This study is the first in the world of this kind to mea-
sure the calcium levels in the first deciduous molar crown
in a group of 9- to 12-year-old children at the time of their
natural exfoliation, living in Lebanon over the last decade,
attending pediatric dentist clinics in Beirut and who were
either breast- or formula-fed. Children with mixed feeding
mode were eliminated from the study. Only children fed
either feeding mode in the first six months of their lives
were included. Calcium levels (g/kg) in molars were deter-
mined by ICP/MS following a microwave acid digestion.

The mean calcium level of the first deciduous molar in
our study was 358 + 150 g/kg. Comparing the two
groups, it was 370 + 166 g/kg in the breastfed children
and 347 + 136 g/kg in the formula-fed children. There
was no significant statistical difference between the two
modes (p = 0.580) in terms of teeth calcium content. No
significant difference was found between girls and boys
(p = 0.440).

Keywords : calcium, teeth mineralization, first deciduous
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INTRODUCTION

The best mode to provide calcium to infants and to estab-
lish dietary calcium requirements has always been hotly
debated in the international scientific community (WHO).
In fact, infant formula- and breast-feeding are the two
modes of infants feeding [1]. There is a general consensus
stating that 55 to 60% of the calcium from human milk is
well absorbed (Abrams et al., 1997) [2]. Fomon indicated,
in 1993, that calcium absorption efficiency is about 60%
with human milk and 40% with infant formulas during the
first four months of life [3], other studies show that cal-
cium absorption is highest in doses < 500 mg Ca/dm’

RESUME « La minéralisation des dents est un facteur essentiel
dans la prévention de la carie dentaire, le calcium (Ca) étant le
minéral le plus important dans la structure des tissus durs de la
dent. Dans les six premiers mois aprés la naissance, le Ca est
foumi a I'enfant la plupart du temps par le lait. La couronne de la
1® molaire temporaire mandibulaire se développe au cours de
cette période et peut étre considérée comme I'un des nombreux
indicateurs d'admission de Ca. Cette étude est la premiére au
monde & mesurer le taux de Ca dans la couronne de la 1" molaire
temporaire mandibulaire d'un groupe d'enfants de 94 12 ans, au
moment de I'exfoliation naturelle, vivant au Liban au cours de la
derniére décennie, qui se présentent aux cabinets de dentisterie
pédiatrique & Beyrouth et qui ont eu un allaitement exclusif, soit
matemel, soit aux laits infantiles dans les six premiers mois de
leur vie. Les enfants ayant eu un allaitement mixte ont &té élimi-
nés. Les taux de Ca (g/kg) dans les molaires ont été déterminés
par ICP/MS aprés digestion par acide aux micro-ondes.

Le taux moyen de Ca de la 1" molaire temporaire dans notre
étude était de 358 + 150 g/kg ; de 370 + 166 g/kg chez les en-
fants qui ont eu un allaitement matemel et de 347 + 136 gkg
chez ceux nourris aux laits infantiles. Il n'y avait pas de dif-
férence statistiquement significative entre les deux modes
(p = 0,580) en termes de contenu de Ca dans les dents.
Aucune différence significative n'a été trouvée entre les filles
et les garcons.

Mots-clés : calcium, minéralisation dentaire, couronne de la
premiére molaire temporaire, allaitement maternel, allaitement
aux laits infantiles

milk [4]. Based on the work of J.G. Dorea in 1999 who
compiled the work of 169 authors, it was established that
the calcium content in mothers’ milk varied from 84 mg/
dm? to 462 mg/dm? (with an average of 252 mg/dm?) [5].
Infant formula milk contains twice this average calcium
concentration and this is due to the lower bioavailability
of calcium from infant formula relatively to or in compar-
ison with mothers’ milk [6]. So theoretically, formula-fed
infants receive more calcium than breast-fed infants. The
calcium content in formula milk ranges from 50 mg/kcal
to 140 mg/kcal equivalent to 300 mg/dm’ and 800 mg/dm’
as per FAO-WHO and ESPGHAN Committee recom-
mendations [7].
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Despite this fact, in the breast milk, both calcium and
phosphorus amounts increase during lactation, and neither
element is affected by the calcium and phosphorus levels
of the mother’s serum [5]. On the other hand, the oligo-
saccharides and PTHRP (parathyroid-hormone-related
protein) breast milk contains increase the efficiency of cal-
cium absorption and calcium metabolism in children [8.9].

While the average calcium concentration values in
permanent teeth are known to be around 37.5% [10], the
literature lacks studies about calcium levels in deciduous
molar crowns in children fed either mode.

When comparing the dental enamel microstructure and
mineral composition of the permanent and deciduous teeth,
the primary enamel structure showed a thinner density and
lower calcium and phosphorus levels [11].

For the deciduous teeth, studies in the literature concen-
trated on measuring calcium in different components of
hard structure of the crown (enamel or dentin) [12-14];
however, none has been done to measure the calcium level
in the crown itself (enamel, dentin and pulp) and attempt to
link this level to the feeding mode during early childhood.
Previous studies have shown that malnutrition affects tooth
mineralization leading an increased rate of dental caries
later in life [15]. However, little is known about the effects
of children dietary intake during the suckling period on the
structure of deciduous molar crowns. Hypothetically, chil-
dren’s higher calcium intake during the suckling period
might influence tooth mineralization, enhance enamel re-
sistance to acidic environment and reduce the risk of de-
velopment of decay and dental erosion, an international
problem that affects children’s oral health [16,17].

This applies particularly to Lebanon where the decay
level is the highest in the whole Middle East [18-21].
Greater knowledge is needed to reduce the incidence of
dental caries, greater knowledge is needed not only of
the deleterious effects of malnutrition [22-24], but also
of the beneficial effects on dental health of appropriate
dietary intake during dental development .

Consequently, we conducted this study to examine the
influence of breast-feeding or infant formula-feeding on the
dental mineralization in the first six months of the infant’s
life. The aim of this study was to compare the amount of
calcium in the first deciduous molar crown according to the
feeding mode in a group of Lebanese children.

MATERIAL AND METHODS:

Study population

Fifty-four children 9- to 12-year-old living in Lebanon
over the last decade and attending pediatric dental clinics
were enrolled in this study. Participants, recruited in
Beirut and its suburbs, came from all over Lebanon. Data
about feeding modes from birth to 6 months of age was
collected from parents. Written informed consent was
obtained from the parents. The protocol of this study was
submitted to the ethical research committee at Saint-
Joseph University in Beirut, Lebanon, and was approved
by this committee.
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The recruitment conditions were: 1) children fed
exclusively with either breast milk or infant formula
milk for six months, with healthy mothers free of any
health problems during the lactation period, and 2) hav-
ing a sound exfoliated tooth. Children and mothers with
chronic health problems and/or with mixed feeding
mode were excluded.

ANALYSIS

Group study

Fifty-four children with first deciduous molars were
divided in two groups depending on the mode of feeding
in infancy: exclusive breast-feeding (25 samples) and
exclusive formula-feeding (29 samples).

Qualified pediatric dentists performed the collection
of the first deciduous mandibular molar crown; the tooth
was rinsed with 0.1% nitric acid (HNO5) to remove any
external calcium that could have been inadvertently in-
troduced.

Chemical analysis

The crown was placed in a zipped bag, labeled with the
number of the sample and the type of tooth. Samples were
sent for analysis to the Environment Core Laboratory (ISO
17025 accredited) at the American University of Beirut. A
microwave digestion was undertaken on the crown after
external cleaning with deionized water. The crown was
dried, weighed, put in a Teflon vessel with 3 ml of nitric
acid (ICP/MS grade purchased from Fisher) and 2 ml of
hydrogen peroxide (Fisher). The crown of the first primary
mandibular molar was analyzed for calcium level by Induc-
tively Coupled Plasma Mass Spectrometry (ICP-MS).

The program of the ETHOS microwave was set as fol-
lows: 5 minutes to reach 200°C, then this temperature was
sustained for another 5 minutes. Once digested, the sample
was then diluted to 50 ml with deionized water and run on
ICP/MS [Agilent 7500 ce] equipped with a cell dynamic
range. The instrument was tuned on the day of use and data
were calculated using external standards from two differ-
ent suppliers and one internal standard (Purchased from
Agilent and Absolute Standards) and a repetition of the
curve every ten samples.

The detection limit of the procedure was 0.05 mg/kg
and data was reported as mg of Ca’kg of tooth.

Statistical analysis

The statistical analysis was performed using the Statis-
tical Program for Social Sciences (SPSS for Windows,
version 20, Chicago, IL, USA). Results were considered
statistically significant for a p-value < 0.05. The prima-
ry outcome variable of the study was the amount of cal-
cium level in (g/kg) in the first deciduous mandibular
molars after natural exfoliation. The variable was tested
for normal distribution using Kolmogorov-Smirnov test.
One-way analysis of variance followed by univariate com-
parisons were conducted to explore significant differences
in mean calcium level according to feeding modes.
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RESULTS

The descriptive statistics of this study are presented in
Table I. The mean calcium level of the first deciduous
molar crown was 357+ 149 g/kg. The breast-fed chil-
dren crown calcium mean level was 370 + 165 g/kg and
346 + 136 g/kg for the formula-fed children. No signifi-
cant difference was found between the two feeding
modes (p = 0.580). No significant difference was found
between girls and boys (p = 0.440) (Figure 1).

DISCUSSION

To the best of our knowledge, this study is the first to
evaluate the calcium level in the deciduous molar crown
of children in Lebanon or elsewhere in the world, taking
into consideration the feeding mode and the whole hard
structure of the crown. We have chosen this particular
part of the tooth at this particular age because the miner-
alization of the first primary molar crown occurs roughly
during the period of suckling (breast-feeding or formula-
feeding), from birth to six months of age, while the root
mineralization takes place later and the exfoliation hap-
pens in the 9 to 12 years old [25.26].

There is a conception that calcium is higher in the teeth
of breast-fed children, but our study does not back up this
concept. Since the aim of this retrospective study is to com-
pare the calcium levels in the first deciduous molar crown
in this age group [9 to 12 years] according to breast- and
formula-feeding modes, and since no statistically signifi-
cant difference was found in the crown calcium levels be-
tween the two groups, it can be deduced that although both
feeding modes obviously affect the teeth mineralization in
general, they do not affect the calcium levels.

Many plausible reasons may explain the lack of differ-
ence between the two modes in terms of calcium even
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FIGURE 1

Mean calcium level and standard deviation among different groups.

The difference in calcium levels in the deciduous molar crown
between breast- and formula-feeding groups, supposedly in favor of
breast-feeding, is not statistically significant, p considered significant

< 0.05. No significant difference either between boys and girls.
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TABLE |
MEAN AND STANDARD DEVIATION OF CALCIUM (g/kg)
IN DIFFERENT GROUPS*

Gender  Groups Number Calcium
per group Mean £ SD

Breast milk 9 373 + 169

Bovs Instant formula milk 14 350 + 158
Total 23 360 + 159

Breast milk 16 368 + 169

GRLS Instant formula milk 15 343 £ 120
Total 31 356 + 145

Breast milk 25 370 165

CHioren  Instant formula milk 29 346 + 136
Total 54 357 + 149

*A difference in the teeth calcium level between breast- and formula-
feeding was found in favor of breast-feeding but not statistically
significant. No significant difference between boys and girls (p = 0.440).

though literature abounds with articles more in favor of
breast-feeding and claims that calcium absorption is
definitely higher with breast milk. These reasons can be
divided as follows: calcium/phosphorus (Ca/P) ratio,
vitamin D, and environmental and food pollution.

Calcium-phosphorus ratio
The most important factor influencing calcium absorp-
tion is the calcium/phosphorus ratio in food [7].

In view of possible inconvenient effects of unbal-
anced ratios between calcium and phosphorus contents
in milk, the Ca/P ratio (weight/'weight) should be be-
tween 1:1 and 2:1. And the 1.7:1 ratio allows for the
highest absolute retention of both minerals [27]. In the
literature, the average Ca/P ratio in breast milk is 1.7 [5],
and currently most infant formulas ensure this ratio [27].

Vitamine D

Another factor influencing calcium absorption is vitamin
D. The daily recommended intake of vitamin D during lac-
tation was arbitrarily set at 400 IU/d (10 pg/d) [28-30].

Daily supplementation with 800 IU of vitamin D
reduces the prevalence of vitamin D deficiency without
showing any improvement in bone mineralization [31].
In fact a maternal intake of 4000 IU/d could achieve sub-
stantial progress toward improving both maternal and
neonatal nutritional vitamin D status [32].

In Lebanon, studies show that Lebanese population
present hypovitaminosis D [33]. Fuleihan et al. (2001)
suggest that even in a sunny country, Lebanon, hypovita-
minosis D is common in schoolchildren, especially girls,
in those with a lower socioeconomic status and those who
follow the dress code of covered head, arms, and legs [34].

Furthermore, in an international investigation among
women with osteoporosis (aged 41 to 96), Lips et al.
found in 2006 that the mean serum 25-hydroxyvitamin D,
25(0OH)D level was the lowest in the Middle East (Leba-
non and Turkey) [35].
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The preceding findings explain why the expected high-
er Ca level in breast-fed infants was not found when com-
pared to the level in formula-fed infants. It is suspected
that the mothers’ milk had low vitamin D level reflecting
the low level in breast-feeding women’s blood. Infant for-
mula milk is fortified with vitamin D, hence formula-fed
babies were able to absorb similar levels as breast-fed
babies. In Lebanon, the vitamine D5 average level in
infant formulas is between 8.5 pg/dm® and 13 pg/dm’
(340 IU/dm® and 520 IU/dm"), the average is 10 pg/dm’
equivalent to 400 IU /dm’ [personal communication]; the
recommended range is 6.5-16.25 pg/dm’ [7].

Environmental and food pollution

Despite its unequivocal advantages, studies suggest that
extended breast-feeding may increase the risk of miner-
alization defects in healthy children, possibly because
environmental contaminants contained in breast milk
interfere with tooth development [36]. Through breast-
feeding, large amounts of polychlorinated biphenyls
(PCBs), dioxins (polychlorinated dibenzo p-dioxins and
dibenzofurans) and cadmium are transferred from the
mother to the child [37].

We have observed a decline in the background of di-
oxin and PCB levels in mothers’ milk in the last 20 years
[38]: however, cadmium — a component of ammunitions
used in wars —is still present as Lebanon has been a war
zone for the last forty years. [39, 40]. Cadmium competes
with calcium and might replace it because it is heavier or
more competing [41.42].

Formulas are free of these substances because formula
milk is manufactured according to stringent specifications
as highlighted by the current ISO 22000 international
standards [43].

The World Health Organization (WHO) recommends
that infants should be exclusively breast-fed for 4 to 6
months; exclusive breast-feeding for around 6 months is a
desirable goal [44 45] but partial breast-feeding as well as
breast-feeding for shorter periods of time are also valu-
able, as mothers’ milk might contain more defensive ele-
ments for the baby which may be lacking in a formula.
However, regarding calcium absorption, with the limita-
tions of this study, we can state that both feeding modes
are no different as far as the dental mineralization is con-
cerned. In cases where breast-feeding is unmanageable,
this result may reassure the mothers for the quality of teeth
mineralization of their future babies.

This is a pilot study and further studies on a larger
sample will be of benefit to confirm our results about the
importance of the breast-feeding mode on teeth calcium
levels.

CONCLUSIONS

To the best of our knowledge, this study is the first to
evaluate the calcium levels in the crown teeth of chil-
dren, taking into account the feeding mode during early
childhood. The lack of significant differences between
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the two feeding modes is better explained by a balanced
formula milk which can compete in terms of calcium
content present in breast milk. This is achieved because
the infant formula milk is respecting Ca/P ratios, is forti-
fied with vitamins, especially vitamin D, and is almost
free of any metals such as cadmium and lead which usu-
ally compete with calcium. Therefore, either feeding
mode is not believed to affect the teeth mineralization in
terms of teeth calcium content. However, due to the high
rate of vitamin D deficiency during lactation, we should
consider monitoring lactating mothers vitamin D status
[30]. It is important to establish screening and supple-
mentation guidelines based on observed regional trends,
habits and risk factors, in addition to considerations
based on global recommendations [46]. Breast-fed in-
fants should receive daily vitamin D supplementation
unrelatedly of matemnal vitamin D status [47].

Further research must be undertaken to find if corre-
lations exist between a dental mineralization or dental
caries and hypovitaminosis D and between suckling
(feeding mode) and MIH (molar incisive hypominerali-
sation), a dental problem on the rise worldwide .

ACKNOWLEDGEMENTS

To all subjects who participated in the study.
The project was financed by Saint-Joseph University
Research Council.

CONFLICT OF INTEREST: None to declare.
REFERENCES

1. Abrams SA. Calcium absorption in infants and small
children: methods of determination and recent findings.
Nutrients 2010; 2: 474-80.

2. Abrams SA, Jianping W, Swff JE. Absorption of calcium,
zinc, and iron from breast milk by five- to seven-month-
old infants. Pediatric Research 1997; 41: 384-90.

3. Fomon SJ, Nelson SE. Calcium, phosphorus, magnesium,
and sulfur. In: Nutrition of Normal Infants. Fomon SJ,
editor. St. Louis: Mosby-Year Book Inc, 1993: 192-216.

4. Institute of Medicine (US) Committee to Review Dietary
Reference Intakes for Vitamin D and Calcium; Ross AC,
Taylor CL, Yaktine AL et al., editors: Dietary Reference
Intakes for Calcium and vitamin D, Washington (DC):
National Academies Press (US), 2011.

5. Salamon Sz, Csapé J. Composition of the mother’s milk:
III. Macro and micro element contents. A review. Acta
Universitatis Sapientiae-Alimentaria 2009; 2: 235-275.

6. Greer FR, Krebs NF. Optimizing bone health and calcium
intakes of infants, children, and adolescents. Pediatrics
2006; 117: 578-85.

7. Koletzko B, Baker S, Cleghorn G et al. Global standard
for the composition of infant formula: Recommendations
of an ESPGHAN coordinated international expert group.
J Pediatr Gastroenterol Nutr 2005; 41: 584-99,

8. Lidestri M, Agosti M, Marini A, Boehm G. Oligosaccha-
rides might stimulate calcium absorption in formula-fed
preterm infants. Acta Paediatr Suppl 2003; 91: 91-2.

9. Lippuner K, Zehnder HJ, Casez JP, Takkinen R, Jaeger P.

Lelzanese Medical Journal 2017 « Volume 65 (2) 99

[ & &
-
oy |

Sy

"



20.

21z

23

24,

NLH. KHCURY FREIHA @tcal. M Calciuny iy teethin relationto feeding ricde

PTH-related protein is released into the mother’s blood-
stream during lactation: Evidence for beneficial effects
on maternal calcium-phosphate metabolism. J Bone
Miner Res 1996; 11 (10): 1394-9.

Grocholewicz K., Weyna E, Gutowska 1, Nocen .
Mineral content of enamel, depth of biopsy. and dentition
status in postmenopausal women. Ann Acad Med Stetin
2006; 52: 31-6.

De Menezes Oliveira MA, Torres CP, Gomes-Silva JM et al.
Microstructure and mineral composition of dental enamel
of permanent and deciduous teeth. Microsc Res Tech
2010; 73: 572-7.

Zamudio-Ortega CM, Contreras-Bulnes R, Scougall-
Vilchis RJ, Morales-Luckie RA, Olea-Mejia OF, Rodriguez-
Vilchis LE. Morphological, chemical and structural charac-
terisation of deciduous enamel: SEM, EDS, XRD, FTIR
and XPS analysis. Eur J Paediatr Dent 2014; 15: 275-80.
Arora M, Austin C. Teeth as a biomarker of past chemical
exposure. Cur Opin in Pediatr 2013; 25: 261-7.

Hariri I, Sadr A, Nakashima S, Shimada Y, Tagami J, Sumi Y.
Estimation of the enamel and dentin mineral content from
the refractive index. Caries Res 2012; 47: 18-26.

Alvarez JO. Nutrition, tooth development, and dental
caries. Am J Clin Nutr 1995; 61: 4105-416S.

Wang XT, Ge LH. Influence of feeding patterns on the
development of teeth, dentition and jaw in children.
Beijing Da Xue Xue Bao 2015; 47: 191-5.

Corica A, Caprioglio A. Meta-analysis of the prevalence
of tooth wear in primary dentition. Eur J Paediatr Dent
2014; 15: 385-8.

Chedid NR, Bourgeois D, Kaloustian H, Baba NZ,
Pilipili C. Caries prevalence and caries risk in a sample
of Lebanese preschool children. Odontostomatol Trop
2011; 34: 31-45.

Doumit M, Doughan B. Oral health in school children in
Lebanon. Cahiers d’études et de recherches francophones/
Santé 2002; 12: 223-8.

Hussein SA, Doumit M, Doughan BN et al. Oral health in
Lebanon: A pilot pathfinder survey. East Mediterr Health J
1996; 2: 299-303.

World Health Organization. Dental caries levels at 12
years. FDI World 1994; 3: 25-52.

Heinrich-Weltzien R, Zorn C, Monse B, Kromeyer-
Hauschild K. Relationship between malnutrition and the
number of permanent teeth in Filipino 10- to 13-year-olds.
BioMed Res Int 2013; 8 pages.

Cameriere R, Flores-Mir C, Mauricio F, Ferrante L.
Effects of nutrition on timing of mineralization in teeth
in a Peruvian sample by the Cameriere and Demirjian
methods. Ann Hum Biol 2007; 34: 547-56.

Psoter WJ, Reid BC, Katz RV. Malnutrition and dental caries:
Areview of the literature. Caries Res 2005; 39: 441-7.

Ash MM, Nelson SJ: Wheeler’s Dental Anatomy, Physiology,
and Occlusion, 45 & 53, Philadelphia: WB Saunders, 2003.
Catén J, Tucker A. Current knowledge of tooth develop-
ment: Patterning and mineralization of the murine denti-
tion. J Anat 2009; 214: 502-15.

Pelegano JF, Rowe JC, Carey DE et al. Effect of calcium/
phosphorus ratio on mineral retention in parenterally fed pre-
mature infants. J Pediatr Gastroenterol Nutr; 1991; 12: 351-5.
Haggerty LL. Maternal supplementation for prevention
and treatment of vitamin D deficiency in exclusively
breastfed infants. Breastfeed Med 2011; 6: 137-44.
Dawodu A, Tsang RC. Maternal vitamin D status: Effect

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

41.

43.

45.

46.

47.

1 _l_.’ﬁ_i_x_:J|
ALMANHAL

meard m SOLPC

on milk vitamin D content and vitamin D status of breast-
feeding infants. Advances in Nutrition: An International
Review Journal 2012; 3: 353-61.

Thiele DK, Senti JL, Anderson CM. Maternal vitamin D
supplementation to meet the needs of the breastfed infant:
A systematic review. ] Hum Lact 2013; 29: 163-70.
Natarajan CK, Sankar MJ, Agarwal R et al. Trial of Daily
Vitamin D Supplementation in Preterm Infants. Pediatrics
2014; 133: e628-e634.

Hollis BW, Wagner CL. Vitamin D requirements during
lactation: High-dose maternal supplementation as therapy
to prevent hypovitaminosis D for both the mother and the
nursing infant. Am J Clin Nutr 2004; 80: 17525-17588S.
Gannagé-Yared MH, Helou E, Zaraket V et al. Serum 25
hydroxyvitamin D in employees of a Middle Eastern uni-
versity hospital. J Endocrinol Invest 2014; 37: 541-6.
Fuleihan GEH, Nabulsi M, Choucair M et al. Hypovitaminosis
D in healthy schoolchildren. Pediatrics 2001; 107: e53.

Lips P, Hosking D, Lippuner K et al. The prevalence of
vitamin D inadequacy amongst women with osteoporosis:
An international epidemiological investigation. I Intern
Med 2006; 260: 245-54.

Alaluusua S, Lukinmaa PL, Koskimies M et al. Develop-
mental dental defects associated with long breast feeding.
Eur J Oral Sciences 1996; 104: 493-7.

Ettinger AS, Téllez-Rojo MM, Amarasiriwardena C et al.
Effect of breast milk lead on infant blood lead levels at 1
month of age. Environ Health Perspec 2004; 112: 1381-5.
Alaluusua S, Lukinmaa PL. Developmental dental toxici-
ty of dioxin and related compounds — a review. Int Dent J
2006; 56: 323-31.

Inhom MC, King L, Nriagu JO et al. Occupational and envi-
ronmental exposures to heavy metals: Risk factors for male
infertility in Lebanon? Reprod Toxicol 2008; 25: 203-12.
Palinkas LA, Srebocan E, Miko SP et al. Regional con-
tamination of soil and biota with heavy metals following
an explosion of an ammunition stockpile near OStarije,
Croatia. In: Mervin Richardson, editors. Chemical Safety,
International Reference Manual, 2008: 311-28.
Blumenthal NC, Cosma V, Skyler D, LeGeros J, Walters M.
The effect of cadmium on the formation and properties of
hydroxyapatite in vitro and its relation to cadmium toxicity
in the skeletal system. Calcif Tissue Int 1995; 56: 316-22.
Lu H, Yuan G, Yin Z et al. Effects of subchronic exposure
to lead acetate and cadmium chloride on rat’s bone: Ca and
Pi contents. bone density, and histopathological evalua-
tion. Int J Clin Exp Pathol 2014; 7: 640-7.

Varzakas T, Nikolaev IV, Koroleva OV. Current regula-
tions in microbiological control of milk and dairy prod-
ucts. In: Ed. Gusakov. Dairy Microbiology and Bio-
chemistry: Recent Developments, 2014: 404-37.
WHO/Infant and young children feeding, Guidelines 31
Dec 2014. www.who.int/nutrition/publications/infant _feeding
Eidelman Al. Breast-feeding and the use of human milk:
an analysis of the American Academy of Pediatrics 2012
Breast-feeding Policy Statement. Breastfeed Med 2012;
7: 3234,

Gangat M, Ponnapakkam T, Bradford E, Katikaneni R,
Gensure R. Reversed seasonal variation in maternal vita-
min D levels in Southern Louisiana. Clin Pediatr 2012; 51:
718-22.

Agostoni C, Braegger C, Decsi T et al. Breast-feeding: A
commentary by the ESPGHAN Committee on Nutrition.
I Pediatr Gastroenterol Nutr 2009; 49: 112-25.

Lebanese Medical Journal 2017 « Volume 65 (2) 100

...' ‘. @

a
a e
I.-. r



