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Turnoverul calciului este estimat la 10-20 mEq/1.
Aproximativ 500 mg de calciu sunt scoase zilnic
din os si inlocuite de o cantitate egalda. Normal, can-
titatea de calciu absorbita din intestin este eviden-
tiata de excretia urinara de calciu (11). In ciuda
acestor fluxuri enorme de calciu, nivelul calciului
ionizat ramane stabil asigurandu-se si o crestere a
masei osoase cu o densitate corespunzatoare prin
interventia a patru factori esentiali (3,11):

1. Parathormonul (PTH)

Glanda paratiroida functioneaza ca un reostat
avand o actiune remarcabild la variatiile calciului
ionizat. PTH-ul stimuleaza reabsorbtia osteoclastica
a osului si absorbtia calciului la nivelul tubului dis-
tal al nefronului si mediaza actiunea 1,25 dihidro-
xivitaminei D in absorbtia calciului la nivel intes-
tinal (4,5,18,11).

2. Nivelul sanguin de vitamina D (5,10,11)

Stimuleaza absorbtia intestinald a calciului, re-
gleaza eliberarea PTH de catre celulele secretoare
si mediaza reabsorbtia osului stimulatd de PTH
(8,11).

3. Receptorii de calciu (Calcium Sensig
Receptor-CaSR) — Fig. 1.

CaSR este un receptor transmembranar legat de
o proteind G, cu regiune extracelulara intinsa ami-

REZUMAT

Calciul, cel mai important mineral al organismului, este un adevarat nutriment. Homeostazia acestuia este
asigurata in principal de parathormon, nivelul seric al vitaminei D, de receptorii de calciu membranari si de
receptorii 0sosi pentru vitamina D. Autorii prezinta date legate de aportul de calciu si vitamina D la sugar, copil
si adolescent, precum si factorii nutritionali care conduc la pierderi fecale si urinare de calciu: excesul de
grasimi, sare, oxalati, fitati, carne, cacao, cafea. Factorul genetic reprezentat prin receptorii de vitamina D de la
nivel osos influenteaza prin polimorfismul numeric si fenotipic in procent de 70-80% densitatea osoasa a
individului, chiar sub un aport dietetic de calciu normal.

Cuvinte cheie: deficit de calciu, factori implicati, copil

noterminald. Legarea calciului de CaSR induce
activarea fosfolipazei C cu inhibare de PTH. Sca-
derea infima a calciului stimuleaza celulele glandei
paratiroide cu secretie de PTH (14,11).
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- FIGURA 1.
Celula paratiroidiana 0 o(? Receptorii de
il calciu

4. Receptorii pentru vitamina D

Receptorii pentru vitamina D (VDR) la nivelul
oaselor asigura mineralizarea normala a osului, con-
ferindu-i o densitate corespunzatoare si prevenind
osteoporoza. Marea variabilitate numerica si poli-
morfismul genetic al acestora explica aparitia osteo-
porozei la unii tineri cu dietd normala in calciu (3,
6,10).

Numerosi factori pot perturba metabolismul cal-
ciului, cu grave consecinte homeostazice. Acestia
pot fi grupati astfel:
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I. FACTORI NUTRITIONALI (3,6,8,14)

a) Aportul de calciu din dieta reprezinta unul din
cei mai importanti factori. Recomandarile Institu-
tului de Medicina al SUA (2010) privind aportul de
calciu la sugar, copil, adolescent si adult sunt pre-
zentate in Tabelul 1.

TABELUL 1. Recomandairile Institutului de Medicina al
SUA privind aportul de calciu

Grupa de vérst Aport adc?cvat Nivelul superi?r
(mg/zi) tolerat (mg/zi)
Sugar 0-6 luni 200 1.000
Sugar 6-12 luni 260 1.500
Copil 1-3 ani 700 2.500
Copil 4-8 ani 1.000 2.500
Copil 9-19 ani 1.300 3.000
Sarcina/lactatie 14-19 ani 1.300 3.000

Aportul prescris trebuie sé fie continut permanent
in dietd si nu in ,,salturi in special la copil si ado-
lescent.

b) Deficitul de vitamina D (3,12,14)

Nivelul scazut de vitamina D conduce la o scé-
dere a proteinelor de legare a calciului, componente
esentiale Tn absorbtia acestuia la nivel intestinal.
Astfel, la latitudinea nordica sau in orasele cu mult
fum unde radiatiile ultraviolete sunt blocate, sursele
alimentare devin foarte importante.

Expunerea prelungita la soare (radiatii UV) nu
duce la o crestere necontrolata a nivelului 25 (OH)-
vitaminei D deoarece nivelul maxim se mentine in
platou la o valoare de 10-15% din concentratia
7-dehidrocolesterolului cutanat. Se recomanda
chiar evitarea expunerii directe la soare la sugarii
sub 6 luni (1,12), recomandandu-se imbracaminte
protectoare si creme care blocheaza absorbtia ra-
diatiei ultraviolete. Excesul acestora poate fi nociv,
provocand malignitati ale pielii.

Recomandarile actuale pentru vitamina D sunt
prezentate in Tabelul 2.

TABELUL 2. Recomandairile Institutului de Medicina al
SUA privind aportul de vitamina D

Grupa de varsta | Aport adecvat (Ul) N':g:::::rjlr;or
Sugar 0-6 luni 400 1.000
Sugar 6-12 luni 400 1.500
Copil 1-3 ani 600 2.500
Copil 4-8 ani 600 3.000
Copii peste 9 ani 600 4.000

c¢) Dezechilibrul dintre aportul de calciu si fosfor
din dieta.

Atat excesul de calciu, cat si cel de fosfor in
hrand interfereaza cu absorbtia scazuta a ambelor
minerale. Raportul calciu/fosfor recomandat in SUA

este 1,5:1 la nastere, scazand la 1:1 la varsta de un
an si ramanand astfel tot restul vietii (7).

d) Acidul fitic gasit in invelisul exterior al multor
cereale si seminte de leguminoase formeaza cu cal-
ciul o sare insolubila — fitatul de calciu, care se eli-
mind prin scaun. Se recomanda reducerea fainoa-
selor din dietd sau suplimentarea acesteia cu
calciu.

e) Acidul oxalic din dieta formeaza cu calciul un
produs insolubil — oxalatul de calciu, micsorand
semnificativ coeficientul de utilizare digestivd a
calciului. Acidul oxalic se gaseste in cantitati ridi-
cate doar in cateva aliment: spanac, sfecla, loboda,
stevie si cacao.

f) Excesul de grasimi, in special saturate, scade
absorbtia calciului, deoarece acestea formeaza cu
calciul sapunuri insolubile care se elimind prin
scaun impreuna cu vitamina D (vitamina liposolu-
bila). Astfel se explica de ce pacientii cu afectiuni
intestinale cronice cu steatoree pot dezvolta rapid
osteomalacie.

g) Clorura de sodiu in exces conduce la pierderi
urinare importante de calciu (3,5,10). Un consum
de 5,8 g de sare/zi determind o pierdere de 40 mg
de calciu. Cu cat consumul de sare din dieta creste
si pierderile urinare de calciu se maresc. O ancheta
populationald facuta in Franta a aratat ca jumatate
dintre cei chestionati consuma zilnic 7-9 g de sare.

h) Cofeina: 300-400 mg cafeina/zi (echivalentul
a patru cesti de cafea) duce la o pierdere urinara de
100 mg calciu.

1) Aportul crescut de proteine animale

S-a demonstrat ca pentru fiecare 50 g carne in
plus in dieta zilnica la adult, fata de 200 g cantitate
admisa, pierderile de calciu urinar cresc cu 60 mg/
Zi.

Administrarea de magneziu concomitent cu cal-
ciu nu influenteaza absorbtia acestuia (cum se cre-
dea) deoarece magneziul se absoarbe 1n toate seg-
mentele intestinului subtire n timp ce calciul este
absorbit in principal la nivelul duodenului.

II. FACTORI GENETICI

Acestia controleaza 70-80% din densitatea
osoasa maxima a individului prin receptorii pentru
vitamina D situati in os. S-a demonstrat o mare va-
riabilitate numerica si existenta unui polimorfism
mare 1n genotipul acestora individual. Sunt descrise
urmatoarele fenotipuri genetice: AA, aa, BB, bb,
TT, tt. Astfel, fenotipul bb la un aport scazut de cal-
ciu din dieta absoarbe mai bine calciul, neafectand
densitatea osoasa fata de fenotipul BB (1,3,6).

III. ALTI FACTORI

a) Stresul: diferite studii au ardtat ca persoanele
care se afla sub presiune nervoasa mare pot prezenta
scaderea calciului ionic.
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b) Alcaloza induce secundar scaderea calciului
ionizat (acidemia are actiune protectoare).

c) Statiunea bipeda si mersul pe jos sunt com-
ponente esentiale de formare a masei osoase nor-
male. In timpul cresterii activitatea musculara cons-
tituie un stimul puternic.

d) Imbatranirea scade rata de absorbtie a calciului

(1,5).

CONCLUZII

1. Controlul homeostaziei calciului este com-
plex, fiind mentinut in principal de para-
thormon, nivelul sanguin al vitaminei D, de
receptorii de calciu (CaSR) si receptorii
pentru vitamina D la nivel osos.

2. Aportul de calciu si vitamina D, in cantitati
corespunzatoare varstei din dieta sau prin ex-
punere la ultraviolete, reprezinta factorul ma-
jor in mentinerea in limite normale a calciului
ionic.

3. Dietele bogate in grasimi, fitati, oxalati, fos-
for, sare, proteine de origine animala, cacao,
cafea conduc la pierderi fecale si urinare de
calciu.

4. Factorul genetic reprezentat prin receptorii
de vitamina D la nivel osos controleaza densi-
tatea osoasa normala prin polimorfismul nu-
meric i genetic, independent de aportul de
calciu.

Factors influencing calcium deficit in children and adolescents

E. Cirdeiu, Dana Teodora Anton-Paduraru
11T Pediatrics Clinic, “Gr. T. Popa” University of Medicine and Pharmacy, lasi

Calcium turnover is estimated to be 10-20 mEq/
day. Approximately 500 mg of calcium is removed
from the bones daily and replaced by an equal
amount. Normally, the amount of calcium absorbed
by the intestines is matched by urinary calcium
excretion. Despite these enormous fluxes of
calcium, the levels of ionized calcium remain stable
(11). Despite these enormous flows of calcium,
ionized calcium level remains stable, an adequate
increase in bone mass density being ensured by the
intervention of four key factors (3, 11):

1. Parathyroid hormone (PTH)

Parathyroid gland functions as a rheostat with a
remarkable action on the variations in ionized

ABSTRACT

Calciu, the most abundant mineral in the body, is a real nutriment. Its homeostasis involvesthe parathyroid
hormone, serum vitamin D level, calcium sensing receptos and vitamin D receptors. The authors present data
on calcium and vitamin D intake in infants, children and adolescents, as well as nutritional factors leading to
fecal and urinary calcium loss: excess fat, salt, oxalate, phytate, meat, cocoa, coffee. The genetic factor,
represented by vitamin D receptors in bone, influences the number of polymorphisms and phenotypic
polymorphism 70-80% of the individual bone density, even if dietary intake of calcium is adequate.

Key words: calcium deficiency, involoved factors, child

calcium. PTH stimulates osteoclastic bone resorp-
tion and distal tubular calcium absorptionand me-
diates 1.25 dihydroxyvitamin D intestinal calcium
absorption (4,5,18,11).

2. Vitamin D serum level D (5,10,11)

Stimulates intestinal calcium absorption, re-
gulates PTH release by secretory cells and mediates
bone PTH-mediated reabsorption (8.11).

3. Calcium Sensing Receptor (CaSR) — Fig. 1.

CaSR is a transmembrane receptor linked to a G
protein with large extracellular amino-terminal re-
gion. Binding of calcium to CaSR induces activation
of phospholipase C and inhibition of PTH. A slight
decrease in calcium stimulates the parathyroid
gland cell to secrete PTH (14.11).
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4. Vitamin D receptors (VDRs) ensure normal
bone mineralization and proper bone density, pre-
venting osteoporosis. Their great numeric variability
and genetic polymorphism account for the oc-
currence of osteoporosis in young people on a nor-
mal calcium diet (3,6,10).

Many factors can interfere with calcium meta-
bolism with serious consequences on homeostasis.
These factors can be grouped as follows:

L. NUTRITIONAL FACTORS (3,6,8,14)

a) Dietary calcium intake is one of the most im-
portant factors. The Institute of Medicine USA
2010 Dietary Reference Intakes for vitamin D and
calcium in infants, children, adolescents and adults
are presented in Table 1.

TABLE 1. Institute of Medicine USA 2010, Dietary
Reference Intakes for calcium

Age group Adequate intake Tole.rable upper level
(mg/day) of intake (mg/day)

Infants 0-6 months 200 1,000

Infants 6-12 months 260 1,500

1-3 years old 700 2,500

4-8 years old 1,000 2,500

9-19 years old 1,300 3,000

14-18 years old, 1,300 3,000
pregnant/lactating

b) Vitamin D deficiency (3,12,14)

Low levels of vitamin D lead to a decrease in
calcium binding proteins, essential components in
its absorption in the intestine. Thus, up north or in
smog cities where UV radiation is blocked, food
sources are very important.

Prolonged exposure to sunlight (UV radiation)
does not lead to an uncontrolled increase in the
level of 25 (OH)-vitamin D as the maximum level
is maintained at a plateau value of 10-15% of the
concentration of 7-dehydrocholesterol in the skin.
For babies under 6 months it is reccomended to
avoid direct sun exposure (1.12), and to dressthem
in lightwhite long pants, long-sleeved shirts and
brimmed hats or apply small amounts of suncream
that block the absorption of ultraviolet radiation.

Too much ultraviolet radiation is harmful and may
lead to skin cancer.

Current recommendations for vitamin D are
presented in Table 2.

TABLE 2. Institute of Medicine USA recommendations for
vitamin D intake

Age group .Adequate Toleral?le upper level
intake (Ul) of intake (UI)

Infants 0-6 months 400 1,000

Infants 6-12 months 400 1,500

1-3 years old 600 2,500

4-8 years old 600 3,000

Over 9 years old 600 4,000

¢) Calcium-phosphorus imbalance in the diet.

Both excess calcium and phosphorus in the diet
interferes with the low absorption of both minerals.
Calcium-to-phosphorus ratio recommended in the
USA is 1.5:1 at birth, decreasing to 1:1 at the age of
one year and remaines so throughout lifetime (7).

d) Phytic acid, found in the outer coats of many
cereals and plant seeds, bids to calcium to form an
insoluble salt- calcium phytate, which is excreted
in feces. Less pasta in the diet or calcium
supplements are recommended.

e) Dietary oxalic acid combines with calcium to
form an insoluble product — calcium oxalate, signi-
ficantly reducing the digestive utilization of calcium.
Oxalic acid is found in high quantities in a few foods:
spinach, beet, French spinach, and cocoa.

f). Excess levels of fat intake, particularly of sa-
turated fat, interfere with calciumcalcium absorption
by combining with calcium to form insoluble soaps
that are excreted in the fecestogether with vitamin
D (fat-soluble vitamin). This explains why patients
with chronic intestinal diseases and steatorrhea can
rapidly develop osteomalacia.

g) Sodium chloride leads to excessive urinary
loss of calcium (3,5,10). Consumption of 5.8 g of
salt/day causes a loss of 40 mg of calcium. Higher
salt intakes increase urinary calcium loss. A popula-
tion survey carried out in France showed that half of
the respondents consume 7-9 grams of salt daily.

h) Caffeine: 300-400 mg/day (equivalent of four
cups of coffee) leads to a urinary calcium loss of
100 mg.

i) High animal protein intake

It has been shown that for every additional 50 g
of meat in the daily adult diet versus the daily
recommended allowance of 200 g, urinary calcium
loss increase by 60 mg/day.

Taking magnesium along with calcium does not
affect calcium absorption (as previously believed)
because magnesium is absorbed in small intestinal
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segments while calcium is absorbed primarily in
the duodenum.

II. GENETIC FACTORS

These factors control 70-80% of the individual
peak bone density by vitamin D receptors located
in bone. A great individual numeric variability and
the existence of a great polymorphism in their
genotype was demonstrated. Phenotypes are des-
cribed as follows: AA, aa, BB, bb, TT, tt. Thus, ata
low dietary calcium intake, bb phenotype absorbs
more calcium without affecting bone density than
BB phenotype (1,3.,6).

III. OTHER FACTORS

a) Stress: various studies have shown that people
in high pressure situations may have decreased io-
nized calcium levels.

b) Alkalosis induces secondarily decreased ioni-
zed calcium levels (acidemia has protective action).

c) Bipedal station and walking are essential
components of normal bone formation. During
growth, muscle activity is a powerful stimulus.
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