
1. Oral Pathology. Faculty of Dentristry. National University of Córdoba

2. Nutrition School. Faculty of Medicine. National University of Córdoba

3. Preventive Dentistry. F. of Dentristry. National University of Córdoba

4. Dental Surgery Faculty of Dentristry. National University of Córdoba

MICROMINERAL CHARACTERIZATION OF BONE TISSUE IN HUMAN 
MAXILLA. PRELIMINARY STUDY 

M. R. Rocamundi1,J. O. Viotto1, J. Seia2, R L. Monteleone3, O. S. Corominas4, R. F. Kaplan1, M. A. Baro1

It is known that there are different factors
that influence the mineral composition of
bones. In recent years, there have been deep
changes in the way of living, and lifestyles
have changed, as well as the supply of the
food and beverage market. There is a
tendency towards the choice of packaged and
processed foods outside the home, with low
nutritional value and high energy value, in
addition to the selection of sugar-sweetened
beverages. Simple sugars are, for the World
Health Organization, critical nutrients,
because their access to it is associated with
obesity, metabolic syndrome, and indirectly
with diabetes, cardiovascular diseases and
cancer. Consequently, it is important to
reduce your intake to below 10% of your total
caloric intake, and avoid excess of starches.
The sucrose belongs to this group of foods, it
is a substance of high consumption in the
general population. In Argentina, it has an
average of 45 grams per inhabitant per day,
when the recommended is 22. A diet rich in
sucrose affects the mineralization of all hard
tissues in general, by mechanisms that are not
fully applied and that are the subject of
constant research. In relation to bone tissue, it
was observed that the volume and thickness
of the trabecular bone decreased, altering its
material properties, with the consequent
decrease in resistance to mechanical forces
and fracture in the lower tibiae of rats of both
sexes, together with the reduction of calcium
and phosphorous concentrations, decreasing
mineralization. In addition, a slower bone
neoformation was observed in exodontia in
rats, resulting in a bone with a lower
percentage of calcium and phosphorus,
osteocytic lagoons of greater size and lower
final bone volume.

This project was analyzed by the Ethics Committee of the
Faculty of Dentistry of the National University of Cordoba

under the number CAIS- 501.

The preliminary results of

this work, with a reduced

number of samples, showed

that the most relevant and 

significant factor within

those analyzed was diet. 

In conclusion, a tendency to

increase the calcium-sulfur

ratio was observed in 

individuals with a high

sugar consumption.

• 1. Tjäderhane L, Hietala E-L, Huumonen S, Larmas M. The effect of high sucruse diet on
mineralized tissue. Recent Res Nutrition 2000,3:1-2

• 2. Ministerio de Salud de la Nación. Guías Alimentarias para la Población Argentina,
Buenos Aires 2016.

• 3. United Nations. Hunger Basics. In: Bread for the world 2003
• 4. Pekkala E, Hietala E, Puukka M, Larmas M: Effects of a high sucrose diet and

intragastric sucrose feeding on the dentinogenesis, dental caries and mineral excretion
of the young rat. Acta Odontol Scand 2000;58:155-159

• 5. Holl MG, Allen LH: Sucrose Ingestion, Insulin Response and Mineral Metabolism in
Humans. J Nutr 1987;117:1229-1233

• 6. Defronzo RA, Cooke CR, Andres R, Falcona GR, Davis P. The effect of insulin on renal
handling of sodium, potassium, calcium and phosphate in man. Clin Invest 1975;55:
845-855.

• 7. Lemann, J. Evidence that Glucose Ingestion Inhibits Net Renal Tubular Reabsorption
of Calcium and Magnesium. J Clin Nutr 1976;70:236-245.

• 8. Saffar JL, Sagroun B, De Tessier C, Makris G. Osteoporotic effect of high carbohydrate
diet in golden hamsters. Arch Oral Biol 1981;26:162-174.

• 9. Saffar JL, Makris GP. Further data on the osteoporotic effect of the Keyes 2000 diet in
the hámster. Arch Oral Biol 1982;27:181-182.

• 10. Li KC, Zernicke RF, Barnard RJ, Li AF-Y. Effects of high fat-sucrose diet on cortical
bone morphology and biomechanics. Calcif Tissue Int 1990;47:308-313.

• 11. Zernicke RF, Salem GJ, Barnard RJ, Scharamm E. Long-term, high fat-sucrose diet
alters rat femoral neck and vertebral morphology, bone mineral content, and
mechanical properties. Bone 1995;16:25-31.

• 12. Tamura T, Fujii A, Kobayashi S, Kuboyama N. Relationship between prologned
excess intake of sucrose and Ca balance. J Dent Res 1983; 62: 653-655.

• 13. Tjäderhane L, Larmas M. A high sucrose diet decreases the mechanical strength of
bone in growing rats. J Nutr 1998;128:1807-1810.

• 14. Baró MA, Rocamundi MR, Viotto JO, Ferreyra RS. Alveolar wound healing in rats fed
on high sucrose diet. Acta Odontol Latinoam. 2013;26(2):97-103.

• 15.Reproducibility and relative validity of a semi-quantitative food-frequency
questionnaire in an adult population of Rosario, Argentina. Rev Esp Nutr Hum Diet.
2015; 19(4): 221 – 230

• 16. Validación de un instrumento para evaluar consumo, hábitos y prácticas
alimentarias en escolares de 8 a 11 años. Nutr Hosp. 2015;31(5):1977-1988.

• 17. Gomez NR. Prevalence of risk factors for fragility fracture in men eich aged 40 to 90
years of a spanish basic rural health área. Rev Esp Salud Publica 2011;85:491-498

• 18. Mikosch P. Alcohol and bone. Wiener Medizinische Wochenschrift 2014;164:15-24
• 19. Laitinen K, Valimaki M. Alcohol and bone. Calcif Iissue Int 1991;49:S70-S73
• 20. Suh KT, Kim SW, Roh HL, Young MS, Jung JS. Decreased osteogenic differetiation of

mesenchymal stem cells in alcohol-induced osteonecrosis. Clin Orthop Relat Res
2005:220-225

• 21.Cao JJ. Effects of obesity on bone metabolism. J Orthop Surg Res 2011 Jun 15;6:30.
doi:10:1186/1749-799X-6-30

To study changes in the mineral 
composition of the maxillary bone 

caused by nutritional factors.
The general objective of the

present work was to analyze the
changes in the tissue of human 

jawbones, caused by a diet rich in 
sucrose, focused mainly on

changes in mineral proportions
and morphological changes.
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The material was obtained in the form of blocks and microparticles, it was
washed with physiological solution and immediately fixed with 10%
formalin buffer.

The samples were prepared for their analysis under a scanning electron

microscope, with drying and impregnation with carbon particles, in order

to be subjected to the x-ray detector to analyze the proportional mineral

composition (LAMARX – FAMAF, UNC)

A specific medical history was carried out

with protection of personal data, informed

consent with clear explanations to the

patient and a nutritional survey designed

specifically for this study in order to identify

individuals with a consumption of more than

40 grams of sucrose per kilogram of weight.

The questionnaire was self-administered

with the support of a validated food atlas,

and was subjected to a reliability and

feasibility process, obtaining an

interobserver kappa index of 0.83, stability

had a k value of 0.67 and consistency with a

value of 0 69.

The patients were distributed into 2 groups:

EXPERIMENTAL and CONTROL. In this

preliminary work, samples were taken from

9 patients, of which 3 met the requirements

of the sucrose-rich diet in 3 patients and the

remaining 6 were taken as controls.

Patients with daily tobacco

and alcohol consumption

Patients with chronic

diseases (diabetes, morbid

obesity)

People with daily

medication taken for more

than six months as

antihypertensives, corticos-

teroids and bispos-

phonates

Bone tissue fragments

surrounding periaapical

inflammatory processes

EXCLUSION CRITERIA

Bone samples impregnated
with carbon

Scanning electron
microscope SEM

Bone simples in form of
block

Fixation 10% formalin buffer

Validated
Food
Atlas

. .

The samples (n=9) were taken by accidental detachment of

bone (upper and/or lower jaw) during oral surgical procedures

in the Chair of Surgery III of the Faculty of Dentistry of the UNC

(National University of Córdoba, Argentina) and the Dental

Service of the Hospital Privado de Córdoba. The

samples will be obtained from bone tissue fragments

that are detached spontaneously during the indicated

dental extraction, or from those that are removed in

surgical maneuvers necessary to perform extractions

with osteotomy and/or implant drilling. The bone was

used only in cases where the patients did not need

bone filling, and it would be discarded as biological

waste

OSTEOTOMY

The mineral analysis was performed through an electron detector (SEM), 
with a record of 5 points per sample, and the relations Calcium/Phosphorus 

(Ca-P) and Calcium/Sulfur (Ca-S) were taken into account

The data obtained was statistically analyzed (CI=95%) and regression 
models were proposed to explain the relationship between mineral 
proportions and the explanatory variables considered in this study: 

DIET, AGE, SEXand the JAW from which the samples were obtained.

When studying the Ca/P ratio, the factors analyzed did not show a 

significant effect, although patients whose diet was rich in sugar 

(n=3) had lower values (2.3±0.6/2.8± 0.8). With respect to the Ca/S 

ratio, the patients who consumed more sugar showed significantly higher 

values than the others (77.1±20.3/15.5±8.7), with a p<0.01. 

The changes in sulfur in the samples of patients with a diet rich in 

sucrose is explained by the variations in calcium

Control points of the sample
Mineral analysis spectrum of the sample taken

with the electron detector

p>0,01 p<0,01

Group Ref Ages Jaw Ca/P Ca/S

EXPERIMENTAL

Sucrose-rich diet

M11 41 Lower 1,99 53,8

M17 36 Upper 1,97 90,6

M21 52 Lower 2,95 86,9

Averages 43,0 1s, 2i 2,30 77,1

CONTROL

M2 22 Upper 2,73 18,7

M5 18 Lower 3,08 24,4

M13 47 Upper 3,94 6,5

M16 41 Lower 1,50 3,7

M18 30 Upper 2,74 23,8

M19 57 Upper 2,64 16,3

Averages 35,8 4s, 2i 2,77 15,5

Scatter diagram
Grouped according to the type of diet

Control
Experimental

Case summaries: Age, jaw, Ca/P and Ca/S ratio according to type of diet

Topic

Category with a 

tendency to higher 

Ca/S values

t Sig.

Diet Sucrose -rich 7,48 <0,01

Jaw Lower -2,23 0,11

Ca/P Inverse relationship 2,11 0,13

Age Older -1,84 0,16

Sex - -0,71 0,53

Contrast of the topics of the model. Dependent Variable Ca / S


