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Ce nu este cunoscut, deocamdata, la subiectul abordat

Fenotipul lactaz-nonpersistent, dat de polimorfismul nu-
cleotidelor unice al genelor lactazei (LCT), proteinei trans-
membranare de tip [, asociata cu B-glucuronidaza (klotho) si a
receptorului pentru vitamina D (VDR) poate explica simptoma-
tologia, asociata cu consumul de lapte si produse lactate. Feno-
tipele genelor mentionate, rolul aportului de calciu si al vitami-
nei D in mentinerea calcemiei si asigurarii sanatatii osoase nu
este cunoscuta pentru populatia din Republica Moldova.

Ipoteza de cercetare

Polimorfismul genetic, care sta la baza intolerantei la lacto-
za a copiilor si adolescentilor din Republica Moldova, este sau
nu similar cu cel din Franta. Interrelatia dintre fenotip, aportul
de calciu si nivelul de vitamina D, sunt determinantii de baza ai
simptomatologiei intolerantei la lactoza.

Noutatea adusa literaturii stiintifice din domeniu

Este primul studiu din Republica Moldova, care determina
polimorfismul genetic, legat de intoleranta la lactoza si deter-
minantii de baza ai simptomatologiei respective la populatia
autohtona.

Rezumat

Introducere. Copilaria si adolescenta sunt perioade im-
portante pentru sdnatatea oaselor. Interesul pentru consu-
mul produselor lactate si aportul de vitamind D (25-OH D,)
se datoreaza actiunii lor reparatorii si protective asupra ma-
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What is not known yet, about the topic

Lactase-nonpersistent phenotype, caused by the unique
nucleotides of the lactase gene (LCT), transmembranar pro-
tein of type I, associated with B-glucuronidase (klotho) and
the vitamin D receptor (VDR) can explain the symptoms linked
with the consumption of milk and dairy products. The pheno-
types of the mentioned genes, the role of calcium and vitamin
D in maintaining of the calcemia and providing healthy bones is
not known yet for the population from the Republic of Moldova.

Research hypothesis

The genetic polymorphism that causes lactose intolerance
in children and teenagers from the Republic of Moldova is or is
not similar with the polymorphism from France. Interrelation
between phenotype, calcium intake and levels of vitamin D,
determine the symptoms of lactose intolerance.

Article’s added novelty on this scientific topic

It is the first study in the Republic of Moldova that determi-
nes the genetic polymorphism, correlated to the lactose into-
lerance and the main determinants of the symptoms in local
population.

Abstract

Introduction. Childhood and adolescence are critical pe-
riods in bone health. The interest for dairy products and vi-
tamin D (25-OH D,) status is due to their restorative and pro-
tective action on the bone mass and density. The existence of
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sei si densitatii osoase. Existenta variatiilor genetice asociate
hipolactaziei ([-13910 bp] a genei de lactaza, LCT), ar putea
influenta consumul de lapte, precum si mineralizarea osoasa.

Material si metode. Un lot de 297 de adolescenti si copii
(34 de fete si 37 de baieti din Chisindu, 97 de fete si 129 de
baieti din Orhei), a fost studiat referitor la intoleranta la lac-
toza. ADN-ul lor a fost extras din sange si analizat la polimor-
fisme in genele lactazice (LCT), klotho (proteind membranara
tip I, asociata cu B-glucuronidaza) si VDR (receptorul pentru
vitamina D). A fost dozatd vitamina D (25-OH D,) din ser. Ana-
liza statistica: x?, testul Mann-Whitney U si analiza de variatie
(ANOVA).

Rezultate. Polimorfismul genetic (in special, varianta CC a
genei lactazei), care sta la baza intolerantei la lactoza a copiilor
si adolescentilor din Republica Moldova este similar cu cel din
Franta. Exista o interrelatie stransa dintre fenotip, aportul de
calciu si nivelul de vitamind D, in sange, care sunt si determi-
nantii de baza ai simptomatologiei si consecintelor intolerantei
la lactoza.

Concluzii. (1) La copii, flatulenta, voma si episoadele de
diaree in urma consumului de lapte sunt cele mai frecvente
simptome care ar putea reflecta intoleranta la lactoza. (2)
Frecventa polimorfismului nucleotidelor unice, asociate cu
gena lactazei, gena klotho si cea a receptorului pentru vitami-
na D este similar la copiii si adolescentii din Republica Moldo-
va si cei din Franta. (3) Fenotipul lactaz-nonpersistent, pe fun-
dalul unui aport insuficient de calciu cu alimentele (in special,
lapte si produse lactate), este dependent, in mare masur3, de
vitamina D pentru mentinerea in limite fiziologice a calcemiei.

Cuvinte cheie: produse lactate, calciu, polimorfismul ge-
nei lactazei, gena LCT, polimorfismul genei klotho, vitamina D,
insuficienta lactazica.

Introducere

Osteoporoza / osteomalacia este principala boala meta-
bolica osoasa cronica, numita ,epidemie silentioasd”, care se
caracterizeaza prin rezistenta osoasa redusa, secundara ma-
sei osoase scazute si calitatii compromise a osului, care creste
semnificativ riscul de fracturi patologice. Organizatia Mondi-
ala a Sanatatii (OMS) a declarat osteoporoza ca fiind a treia
problema de sandtate publicd, dupa bolile cardiovasculare si
cancer [1]. Laptele si produsele lactate, datorita continutului
ridicat de calciu si contributiei lui la cresterea si minerali-
zarea scheletului la copii, constituie principala lui sursa in
alimentatie. Insa, situatia se complica in cazul persoanelor in-
tolerante la lactoza.

Gena LCT este exprimata fiziologic in intestinul sugarilor da-
torita consumului de lactoza prin alimentare. Dupa intarcare,
LCT devine silentioasa; din punct de vedere fiziologic, expresia
ei nu e necesara la varsta adulta [2, 3]. Persistenta lactazica era
absenta la om in perioada neolitica (acum 20.000 de ani) [4].
Cu toate acestea, odata cu aparitia agriculturii si modului de
viata pastoral, respectiv - odata cu perenizarea consumului de
produse lactate, inceput in epoca de bronz, s-a produs, treptat,
selectia pozitiva a variantelor rare de ADN, legate de persistenta
lactazica pe parcursul maturitatii persoanei [5]. La populatia
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genetic variations associated with hypolactasia ([-13 910 bp]
of the lactase gene, LCT) could influence the consumption of
milk and, in turn, bone mineralization.

Material and methods. A cohort of 297 young adolescents
and children (34 girls and 37 boys from Chisinau, 97 girls and
129 boys from Orhei) was studied. DNA was extracted from
blood and analyzed for polymorphisms in the lactase (LCT),
klotho (a transmembranar protein associated with 3-glucuro-
nidase) and VDR genes. Vitamin D, (25-OH D,) was assayed
from serum. Statistical analysis: x%, Mann-Whitney U test and
variation analysis (ANOVA).

Results. The genetic polymorphism (especially type CC of
the lactase gene), which underlies at the base of lactose intole-
rance in children and teenagers from the Republic of Moldova
is similar to the polymorphism attested in France. There is a
strong interrelation between phenotype, calcium intake and
the level of vitamin D,in the blood, factors that determine the
symptoms and consequences of lactose intolerance.

Conclusions. (1) In children, flatulence, vomits and episo-
des of diarrhea after milk consumption are the most frequent
symptoms that could suggest lactose intolerance. (2) The
frequency of unique nucleotides polymorphism, associated
with lactase gene, klotho gene and VDR gene is similar for chil-
dren and teenagers both in the Republic of Moldova and Fran-
ce. (3) Lactase-nonpersistant phenotype, with the background
of insufficient intake of calcium (especially with milk and da-
iry products), mainly depends on vitamin D for maintaining
physiological levels of calcium in the blood.

Key words: dairy products, calcium, lactase gene polymor-
phism, LCT gene, klotho gene polymorphism, vitamin D, lacta-
se insufficiency.

Introduction

Osteoporosis / osteomalacia is the main chronic metabo-
lic bone disease, called “silent epidemic” and characterized
by low bone strength, caused by a decreased bone mass and
compromised bone quality, which increases the risk of patho-
logical bone fracture. The World Health Organization (WHO)
declared osteoporosis the third public health problem after
cardiovascular diseases and cancer [1]. In general, it is ac-
cepted that milk and dairy products, due to high calcium con-
tent and contribution to skeletal growth and mineralization
in children, constitute the main source of calcium in the diet.
The situation gets complicated when subjects are lactose in-
tolerant.

The LCT gene is physiologically expressed in the gut of in-
fants due to lactose consumption through feeding. After wea-
ning, LCT becomes silent, its expression not being physiologi-
cally necessary at adult age [2, 3]. The lactase persistence was
absent in Human in the Neolithic period some 20,000 years
ago [4]. However, with the appearance of farming and a pas-
toralist way of life, along with consumption of dairy products,
positive selection of rare DNA variants linked to lactase per-
sistence through adulthood has been rising during the Bronze
Age [5]. In European population, lactase persistence is now the
most prevalent phenotype. The lactase persistent phenotype



europeana, persistenta lactazica este, in prezent, fenotipul cel
mai raspandit. Fenotipul lactaz-persistent se caracterizeaza
printr-o expresie puternicd de mRNA de LCT, o activitate cres-
cutd a lactazei si o abilitate sporitd de a digera lactoza. Pe de alta
parte, fenotipul lactaz-nonpersistent, implica o expresie redusa
de mRNA si o activitate scazutd a lactazei [6].

In prezent, la populatiile europene, sunt descrise doui po-
limorfisme unice de nucleotide (1. engl. single nucleotid poly-
morphism, SNP) in gena LCT. Aceste polimorfisme au fost aso-
ciate cu expresia genei LCT: C-13910 (C fiind situatla [-13910]
baze in amonte de gena LCT) si G-22018 (G fiind situat la
pozitia [-22018] baze in amonte de gena LCT), si care sunt le-
gate de fenotipul lactaz-nonpersistent la maturitate; in schimb,
SNP-urile T-13910 si A-22018 sunt legate de persistenta lac-
tazica [3, 7]. Studiile au aratat ca gena lactazica are o expre-
sie mai mare, atunci cand 7-13910 si A-22018 sunt prezente,
si o expresie mai mica, atunci cand prezente sunt C-13910 si
G-22018.Variantele din [-13910] au fost asociate cu persistenta
(T/T siC/T) sau cu absenta (C/C) activitatii lactazice, evaluate
prin testul TTLE (testul cu etanol de toleranta la lactoza) [8].
Aceastad asociere a fost confirmata la cativa pacienti cu varsta
peste 20 de ani, prin masurarea activitatii dizaharidazei (lac-
taza / invertaza) in bioptatele jejunale. Asocierile persistentei
lactazice 1n [-13910] (T/T si C/T) si [-22018] (A/A si A/G) a
genei de lactaz3, face parte, in principal, din haplotipul obser-
vat la majoritatea populatiei europene [9, 10], desi este destul
de variabila de la nord la sud (intalnita la 90% din populatia
britanica si la doar 18% - la populatia toscana).

Material si metode

in Republica Moldova, cohorta de studiu (297 de copii si
adolescenti) a fost recrutata din septembrie 2005 pana in au-
gust 2007 1n cadrul Spitalul Clinic Municipal de Copii nr. 1,
or. Chisinau (71 de copii si adolescenti, dintre care 34 de fete
si 37 de baieti) si Scoala-internat din Orhei (226 de copii si
adolescenti, dintre care 97 de fete si 129 de baieti). Varsta
copiilor inclusi in studiu a fost cuprinsa intre 2,5 si 15 ani.

Pentru a le studia frecventa simptomelor clinice ale
intolerantei la lactoza, pentru copiii si adolescentii implicati in
studiu 1n Chisinau si Orhei, a fost elaborat un chestionar speci-
al de evaluare a patru simptome (dureri abdominale / crampe,
vomg, flatulentd, episoade de diaree); de asemenea, le-a fost
colectata anamneza personala si familiala.

Cercetarile genetice si cele referitoare la cresterea si mi-
neralizarea osoasd, au fost efectuate la 248 de copii (proveniti
din cohorta initiald, de 297 de persoane) si adolescenti din
Republica Moldova, si la 128 de adolescenti francezi, care au
fost supravegheati timp de 4 ani. La acestea, a fost efectuata
analiza polimorfismului nucleotid unic (SNP) in genele, care
codifica hidrolaza lactaza-florizina (LCT, rs4988235 -13910C
— T), gena klotho (KL, rs648202 A749A) si receptorul vita-
minei D (VDR, rs4516035 - 1012A — G), folosind tehnica de
genotipare rapida si sondele fluorescente duale (Tib Molbiol,
Berlin, Germania), dupa amplificarea clasica a reactiei de po-
limerizare in lant (PCR), utilizand analizorul Light Cycler LC
480 (Roche Diagnostics, Franta).

Statutul 25-OH D, a fost determinat, utilizadnd trusa Ni-
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has a high mRNA expression of LCT, an increased activity of
lactase and an enhanced ability to digest lactose. On the other
hand, the lactase non-persistent phenotype involves a reduced
mRNA expression and a low activity of lactase [6].

In the LCT gene, two single nucleotide polymorphisms
(SNPs) in strong linkage disequilibrium are the most descri-
bed in European populations so far, and have been associated
with LCT expression. C-13910 (Clocated at [-13910] upstream
of the LCT gene) and G-22018 (G at position [-22018]) are
connected to the non-persistence of the lactase expression
phenotype at adulthood, while T-13910 and A-22018 are re-
lated to lactase persistence [3, 7]. Studies have shown that
the lactase gene has a higher expression when 7-13910 and
A-22018 are present and a lower expression when €-13910
and G-22018 are present. Variants at [-13910] were associa-
ted with a persistence (T/T and C/T) or absence (C/C) of the
lactase activity evaluated by the TTLE test (lactose toleran-
ce test with ethanol) [8]. This association was confirmed in
several patients older than 20 years by measuring the disac-
charidase activity (lactase / invertase) in jejunal bioptates.
The association of a lactase persistence in [-13910] (T/T and
C/T),and [-22018] (A/A and A/G) of the lactase gene are part,
mainly, of the haplotype observed in the majority of the Eu-
ropean population [9, 10] although it is quite variable from
north to south and vary between 90% in British and 18% in
Toscan population.

Material and methods

The cohort was recruited from September 2005 to August
2007 within the Public Medical-Sanitary Institution, Munici-
pal Clinical Children Hospital no. 1, Chisinau (71 children and
adolescents: 34 girls and 37 boys) and the Boarding School in
Orhei (226 children and adolescents: 97 girls and 129 boys),
aged between 2.5 and 15 years.

To assess the situation in both institutions, it was develo-
ped a special questionnaire, which included four main symp-
toms (abdominal pain / cramps, vomit, flatulence, diarrhea
episodes). Personal and family history was also taken.

Genetic studies and studies referring to bone growth and
bone mineralization were made in 248 children (from the ini-
tial cohort of 297 children) and teenagers from the Republic of
Moldova and 128 children from France, that were supervised
for 4 years. Single nucleotide polymorphism (SNP) analysis in
genes coding lactase-phlorizine hydrolase (LCT, rs4988235
-13910C—T), klotho gene (KL, rs648202 A749A) and Vitamin
D receptor gene (VDR, rs4516035 - 1012A—G) were conduc-
ted using the rapid genotyping technique using dual fluores-
cent probes (Tib Molbiol, Berlin, Germany) after classical Poly-
merase chain reaction (PCR) amplification using Light Cycler
LC 480 (Roche Diagnostics, France).

The 25-OH D, status was determined using the Nicols Kit.
The quality of 25-OH D, analysis was constantly guaranteed
by the committee of Vitamin D external quality assessment
(DEQAS).
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cols. Calitatea analizei 25-OH D, a fost garantata de catre Co-
mitetul Extern de Evaluare a Calitatii vitaminei D (DEQAS).

Analiza statisticd

Diferenta prevalentei dintre grupuri a fost testat3, folo-
sind testul x2 Pentru a estima prevalenta nivelurilor ridi-
cate sau scazute de calciu seric, a fost luat, drept referinta,
intervalul percentilelor 10-90 (respectiv, 1,8 mmol/L si 2,66
mmol/L) ale valorilor normale. Diferentele statistice au fost
testate, folosind testul neparametric Mann-Whitney U si ana-
liza de variatie (ANOVA). Calculele au fost efectuate cu ajuto-
rul softului Statview 5.0.

Rezultate

S-a constatat ca cele mai frecvente simptome de intoleran-
ta la lactoza au fost inregistrate la copiii si adolescentii din
Scoala-internat din Orhei, si anume: episoadele de diaree au
fost semnificativ mai frecvente la subiectii din Orhei (21,7%)
decat la cei din Chisindu (4,2%), inclusiv, 2-3 episoade diare-
ice pe an la 8,0% dintre elevii din Orhei si de doar 1,4% - la
cei din Chisindu. S-a constatat, de asemenea, cad voma, care era
asociata in mod direct cu consumul de lapte integral de vaca la
copiii din Scoala-internat din Orhei, s-a inregistrat in 4,9% din
cazuri, vs. 1,4% - la cei din Chisinau.

Flatulenta, fiind cel mai frecvent simptom la copii, a fost
inregistratd in 40,8% la cei din Chisinadu sila 53,5% - la cei din
Orhei (la copii de varsta scolara din Orhei - in 34,1% din ca-
zuri). O asociere directa dintre consumul de lapte si flatulenta
a putut fi demonstratd in 29,6% din cazuri (esantionul din
Chisinau). Flatulenta, aparuta dupa consumul de produse lac-
tate (altele decat laptele), a fost practic similara la copiii din
Chisinau si Orhei: 11,3% si, respectiv, 9,7%.

in colaborare cu echipa de cercetatori francezi, au fost efec-
tuate investigatii genetice, care au vizat studierea frecventei
polimorfismului genei LCT si a densitatii minerale osoase re-
spective; rezultatele obtinute sunt prezentate in Tabelul 1.

Tabelul 1
Cresterea si mineralizarea osoasa in functie de polimorfismul
genetic si aportul de calciu la adolescentii francezi

Varianta genotipului c/C C/T T/T
Frecventa in populatia 34 (27%) 55 (43%) 39 (30%)
testata, n (%)

Varsta, ani 14,7+3,3 14,1+£2,9 14,0+2,4
Aportul mediu de calciu, 866+230 867+£196 876+281
mg/zi

DMO™* lombard, g/cm? 0,902+0,182  0,883+0,179 0,873+0,182

DMO’ lombard, scorul Z 0,049+1,087 +0,035%£1,100  -0,228%1,069

Talia, SDS* 0,470£1,048 0,642+1,058 0,708+1,129

Nota: Analiza SNP-urilor a fost efectuatd la nivelul [-13910] a genei LCT;
C/C, C/T si T/T sunt o variatie de baza de ADN la nivelul [-13910] a genei
de lactaza; "~ densitatea minerala osoasa; #~ scorul devierii standard. Aportul
mediu de calciu pe zi a fost estimat In baza datelor, acumulate timp de 4 ani
de monitorizare; T- datele sunt prezentate drept medie si deviere standard.

Rezultatele comparative, care reflecta frecventa polimor-
fismului genei LCT, a genei klotho si a receptorului pentru vi-
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Statistical analysis

The prevalence between groups was compared using the y?
test. In order to estimate the prevalence of high or low serum
calcium levels, a scale of 10 and 90 percentile (1.8 mmol/L and
2.66 mmol/L) was used. The differences between the cohorts
included in the study were verified using the non-parametric
Mann-Whitney U test and the analysis of variance (ANOVA)
with 5.0 Statview program.

Results

It was established that the most frequent symptoms of lac-
tose intolerance were found in children and teenagers from
boarding school from Orhei; diarrhea episodes were more
frequent in children from Orhei (21.7%) compared to children
from Chisinau (4.2%), including 2-3 episodes of diarrhea per
year found in 8% of children from Orhei and only 1.4% - in
children from Chisinau. It was also observed that vomiting
was directly associated with the consumption of whole cow
milk and it was seen in 4.9% of children from Orhei vs. 1.4% -
in children from Chisinau.

Flatulency, being the most frequent symptom in children,
was found in 40.8% of children from Chisinau and 53.5% if
children from Orhei (in children of school age - in 34.1% of
cases). A direct association between milk consumption and
flatulence could be demonstrated in 29.6% of cases (group
from Chisinau). Flatulence that appeared after consumption
of products other than milk was similar in Chisinau and Orhei:
11.3% and 9.7% respectively.

Collaborating with the team of French scientists, we per-
formed genetic investigations aimed at studying the frequen-
cy of the LCT genetic polymorphisms, and the according
bone mineral density. The obtained results are presented in
Tablel.

Table 1
Bone growth and mineralization according to the genetic
polymorphism and calcium intake in teenagers from France

Genotype variant c/C c/T T/T
Frequency in tested 34 (27%) 55 (43%) 39 (30%)
population, n (%)

Age, years 14.7+3.3 14.1+2.9 14.0+2.4
Mean calcium intakef, 866+230 867+196 8764281
mg/day

BMD'* lumbar, g/cm? 0.902+0.182 0.883+0.179  0.873+0.182
BMD' lumbar, Z score 0.049+1.087 +0.035+1.100 -0.228+1.069
Height, SDS* 0.470+1.048 0.642+1.058 0.708+1.129

Note: SNP analyze was made at [-13910] LCT gene level; C/C, C/T and T/T are
basic variations of DNA at [-13910] lactase gene level; - bone mineral den-
sity; #- standard deviation score. Mean calcium intake was calculated based
on data collected for 4 years of survey; - data are presented as mean values
and standard deviation.

Comparative results that show the frequency of polymor-
phism of LCT gene, klotho gene and vitamin D receptor (VDR)



tamina D (VDR) la copii din Republica Moldova (or. Chisinau si
Orhei) si la cei din Franta, sunt prezentate in Tabelul 2.

Tabelul 2
Distributia polimorfismelor la nivel de promotor al genei lactazei
[-13910] LCT, klotho si VDR

Intoleranta la lactozd in Republica Moldova: studiu translational

in children from Republic of Moldova (Chisinau and Orhei ci-
ties) and children from France, are presented in Table 2.

Table 2
Polymorphism of lactase gene at promoter level [-13910] LCT, klotho
and VDR

-13910 LCT klotho A749A VDRp -13910 LCT klotho A749A VDRp

cc CT+TT CC CT+TT 0 Hapl lhapl 2hapl cC CT+TT CC CT+TT OHapl 1hapl 2hap1l
Chisinau  44% 56% 71% 29% 23% 62% 15% Chisinau 44%  56% 71%  29% 23% 62%  15%
Orhei 26% 74% 72% 28% 35% 44% 21% Orhei 26%  74% 72% 28% 35% 44% 1%
Franta 32% 68% 78% 21% 27% 54% 20% France 32% 68% 78% 21% 27% 54%

Nota: klotho A749A reprezinta polimorfismul ADN (C/C, C/T sau T/T), care
creazd o schimbare de codon fard vreo schimbare in alanina de aminoacid de
codificare. Polimorfismul genei VDR este situat pe regiunea de promotor la
pozitia [-1012].

Reiesind din Tabelul 2, varianta CC a polimorfismului de
lactaza nu este semnificativ diferit In toate cele 3 cohorte stu-
diate.

O situatie similara a fost Intalnita in cazul polimorfismului
genelor klotho si a receptorului VDR. Concentratia serica de
25-OH D, a fost similara, indiferent ce genotip poarta persoa-
nele investigate (Tabelul 3).

Tabelul 3
Concentratia plasmaticd de vitamina D, [25 (OH) D,] (ng/ml), In
functie de polimorfismul LCT [-13910]

Variantele Chisindu Orhei

[-13910]  _17 apj 12-16 ani <12ani  12-16ani

LCT:

cc 13,9+0,9 (n=26) 13,3:0,8 (n=13) 21* (n=1) 16,3+1,1 (n=36)

CT+TT  15,5¢0,8 (n=36) 15714 (n=16) 18,9:0,6 18,7+1,3 (n=45)
(n=75)

Notd: *- doar un copil sub 12 ani din Orhei este purtdtor al genotipului CC al
genei lactazei. Datele sunt prezentate drept medie si deviere standard.

Ramane, 1nsa, neexplicata cauza unei frecvente atat de
reduse a variantei CC a genei [-13 910] LCT la copiii sub 12
ani din Orhei (unde a fost identificat un singur CC la 75 de
CT+TT).

Discutii

Polimorfismul genelor LCT, klotho si VDR, identificat in
esantionul de studiu din Republica Moldova (Chisindu si Or-
hei), are o frecventa similara (fara diferente statistic semni-
ficative) cu cel din populatia franceza. Atunci, cand aportul
zilnic de calciu este insuficient, mineralizarea osoasa depin-
de Intr-o mai mare masura de nivelul de vitamina D 1n sdnge,
daca polimorfismul genetic al VDR este unul lactaz-persistent.

Numeroase studii transversale si interventionale, efec-
tuate in diverse tari asupra copiilor in varsta prepubertars,
adolescenti si adulti, au demonstrat importanta aportului de
calciu 1n timpul adolescentei, indiferent de regiunea geografi-
ca - China, Europa sau America de Nord [11-15].

Malabsorbtia de lactoza poate fi asociata cu o mineraliza-
re osoasi insuficientd sau cu un risc crescut de fracturi. ins3,
malabsorbtia de lactoza nu este asociata cu hipomineraliza-

20%
Note: klotho A749A represents the DNA polymorphism (C/C, C/T or T/T),
which creates a codone change without any change of the alanine codification

amino acid. VDR gene polymorphism is situated on the promoter region in
position [-1012].

Therefore, the Table 2 shows that the CC variant of the
lactase polymorphism is not significantly different in all 3 co-
horts studied.

The same situation is found in the other polymorphism in
klotho and VDR genes. Serum levels of 25-OH D, were similar,
regardless of the genotype (Table 3).

Table 3
Vitamin D, plasma concentration [25 (OH) D,] (ng/ml), according to
the LCT polymorphism [-13910]

Variants of Chisinau Orhei

[-13 910] 12-16 years

LCT:

cC 13.9+0.9 (n=26) 13.3:0.8 (n=13) 21* (n=1) 16.3t1.1 (n=36)

CT+TT  15.5:0.8 (n=36) 15.7¢1.4 (n=16) 18.90.6 18.7+1.3 (n=45)
(n=75)

Note: *- only one child under 12 years from Orhei is a carrier of CC genotype
of the lactase gene. Data are presented as mean values and standard devia-
tions.

<12 years <12 years 12-16 years

We could not explain the small frequency of the CC vari-
ant of the gene [-13910] LCT in children under 12 years from
Orhei (where only one case of CC to 75 cases of CT+TT was
reported).

Discussion

Polymorphism of LCT, klotho and VDR genes, identified in
the study group from the Republic of Moldova (Chisinau and
Orhei), has a similar frequency (without significant statistical
differences) with the French population. If daily intake of cal-
cium is insufficient, bone mineralization depends of the plas-
ma vitamin D level, and VDR polymorphism should be func-
tional.

Numerous cross-sectional and interventional studies to
date in prepubertal children, adolescents and adults, have de-
monstrated the importance of calcium intakes during adoles-
cence different countries, regardless of the geographic region
- China, Europe or North America [11-15].

Lactose malabsorption can be associated with insufficient
bone mineralization or increased risk of fractures. Nevert-
heless, malabsorption is not associated with bone hypomi-
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rea osoasa decat dacd este manifestata prin simptome clinice
foarte severe, care impun evitarea consumului de produse
lactate (in consecintd, insemnand un aport de calciu <700
mg/zi); exista unele suspectii, cd aceasta asociere ar fi in
functie de sexe sau de varsta.

Asigurarea aportului de calciu (in special, prin lapte) si,
respectiv, mineralizarea osoasd, devine dificild la subiectii
care au intoleranta la lactoza. Aceste persoane, dupa consu-
mul de lapte, prezinta tulburdri digestive mai mult sau mai
putin severe: flatulenta, dureri abdominale, crampe, voma si
diaree. In consecints, persoanele evitd consumul de lapte, iar
odatad cu el - si aportul de calciu [16]. S-a demonstrat ca atat
adultii, cat si copiii, care sufera de malabsorbtie de lactoza,
evita consumul de lapte doar daca exista simptome clinice
clare, in special - dureri abdominale si crampe. Activitatea
lactazei are o importanta vitald pentru supravietuirea nou-
nascutilor; apoi, ea scade treptat, pana la disparitie comple-
ta la mamiferele adulte, inclusiv, la oameni [17]. La adulti,
persistenta lactazica apare in populatiile europene [18, 19].

Potrivit autoritatilor din domeniul sanatatii, persoanele
cu intoleranta la lactoza nu trebuie neaparat sa limiteze con-
sumul de produse lactate sau sa le excluda in totalitate din
regimul alimentar. O simpla limitare a aportului de lactoza
ar putea atenua simptomele gastro-intestinale [20-22]. In-
treruperea consumului de produse lactate inseamna lipsirea
de surse usor accesibile de calciu si alte elemente nutritive
importante, care, pe termen lung, ar putea avea un impact
negativ asupra sanatatii. Laptele si produsele lactate au, in
general, un impact pozitiv asupra sanatatii, cum ar fi: redu-
cerea riscului de hipertensiune arteriald, cancer colorectal si
diabet. Astfel, un studiu national multietnic, realizat in SUA,
a constatat un procent mult mai mare de hipertensiune ar-
teriala si de diabet la persoanele considerate intolerante la
lactoza [22].

Copiii si adolescentii, care nu consuma cantitatile reco-
mandate de lapte si produse lactate, nu reusesc sa-si sati-
sfaca nevoile lor 1n calciu, ceea ce 1i impiedica sa acumuleze
masa o0soasad necesara. La persoanele varstnice, consumul
unor cantitati insuficiente de produse lactate ar putea spori
riscul osteoporozei, soldata cu o frecventa sporita de fracturi
[20, 21].

Un regim alimentar, care contine cantitati insuficiente
de vitamina D, creste tensiunea arteriala prin activarea sis-
temului renina-angiotensina-aldosteron, care determina
vasoconstrictie, retentie de sodiu si de apa in organism [23].
Alte minerale continute in produsele lactate, cum ar fi mag-
neziul si potasiul, ar putea echilibra tensiunea arteriala, dar
este dificil de evaluat contributia lor individuala, deoarece
ambele se contin, de obicei, In alimente bogate in calciu [24].

Mai multe studii au aratat ca produsele lactate pot pre-
veni pierderea de masa musculara si fortd, care apar odata
cu virsta. Acest fenomen, numit sarcopenie, ar putea fi pre-
venit prin activitate fizica si o dieta bogata in produse lacta-
te si vitamina D [25]. Recomandarile, elaborate de Fundatia
Internationala de Osteoporoza si Societatea de Sarcopenie si
Casexie [25], se bazeaza pe faptul consumului regulat al pro-
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neralization unless it is associated with very severe clinical
symptoms caused by avoiding consumption of dairy products
or consumption of small amounts of milk products (less than
700 mg/day of calcium). This association is sometimes linked
to sex or age.

Link between calcium / dairy intake and bone mineralizati-
on is getting complicated in subjects that are lactose intolerant.
Such people exhibit more or less serious digestive disorders
after drinking milk: flatulence, abdominal pain / cramps, vomi-
ting and diarrhea. These people are compelled to refuse milk
consumption, which in turn decreases calcium intake [16]. It
has been clearly demonstrated that both in adults and in chil-
dren lactose malabsorption is not associated with avoidance
of milk consumption, only when there are clear clinical symp-
toms such as abdominal pain / cramps. The lactase activity has
a vital importance for the survival of newborns and then decre-
ases slowly until complete disappearance in adult mammals,
including Humans [17]. In adults, lactase persistence occurs in
European populations [18, 19].

According to health authorities it is not necessary for lacto-
se intolerant people to limit milk products consumption, or to
exclude it them from their diet. A simple restriction of lactose
intake can alleviate gastrointestinal symptoms [20-22]. Limi-
tation in consumption of dairy products means to be deprived
of easily accessible sources of calcium and other important
nutrients, with negative impact on health. Among other things,
milk and milk products have generally a positive health impact
such as reduction of the risk of hypertension, colorectal cancer
and diabetes. Thus, a national multiethnic study conducted in
the US, established a much higher percentage of hypertension
and diabetes in people who were considered lactose intole-
rant [22].

Studies have shown that children and adolescents who do
not consume the recommended quantities of milk and milk
products fail to meet their needs in calcium, which also impe-
des them to reach the peak of required bone mass. Consump-
tion of insufficient amounts of dairy products could increase
at the same time the risk of osteoporosis in elderly adults
and lead to an increased risk of pathological bone fractures
[20, 21].

It was established that a nutritional diet containing insuffi-
cient amounts of vitamin D increases blood pressure by ac-
tivating the renin-angiotensin-aldosterone system, which ca-
uses vasoconstriction as well as sodium and water retention
in the body [23]. Other minerals contained in dairy products,
such as magnesium and potassium, might be able to regulate
blood pressure, but their individual contribution is difficult to
be assessed since both nutrients are usually in foods rich in
calcium [24].

Several studies have shown that dairy products may pre-
vent loss of muscle mass and strength that occurs with age.
This phenomenon, called sarcopenia, could be prevented
thanks to physical activity and a diet rich in dairy products
and vitamin D [25]. The recommendations are made by The
International Osteoporosis Foundation and The Society on
Sarcopenia and Cachexia [25] and are based on the fact that



duselor lactate. Aceasta obisnuinta asigura cresterea masei
si fortei musculaturii scheletice [26-29, 36], imbunatateste
structura trabeculara, sporeste densitatea si masa osoasa to-
tald [25-28].

Strategiile utilizate In cazul intolerantei la lactoza se bazea-
za pe principiul ingerarii cantitatilor mici de lactoza. Cele mai
multe studii au aratat ca persoanele cu intoleranta la lactoza
nu prezinta niciun simptom dupa consumul unor cantitati
mici de alimente care contin lactoza. In general, un aport de
pana la 12 grame de lactoza intr-o singura priza (echivalentul
unui pahar de lapte), poate fi tolerata fara aparitia de simpto-
me evidente, mai ales in cazul in care alte produse alimenta-
re sunt consumate in acelasi timp [18]. Cei mai multi oameni
intoleranti la lactoz3, inclusiv copiii, pot tolera doua pahare de
lapte pe zi, daca sunt consumate in cantitati mici pe parcursul
intregii zile [30].

S-a constatat ca laptele si produsele lactate sunt mai bine
tolerate, daca sunt ingerate impreuna cu alte alimente. Lapte-
le este mai usor digerat, daca este consumat cu alimente care
interfera cu eliberarea rapida a lactozei in intestinul subtire
[18]. Ingestia de lapte, impreuna cu alte alimente solide, bo-
gate 1n fibre, incetineste golirea stomacului, oferind mai mult
timp lactazei pentru a digera lactoza in intestin [21, 30].

Este recomandat sa se opteze pentru produsele lactate fer-
mentate, unde lactobacteriile transforma lactoza in acid lac-
tic. Astfel, iaurtul este, In general, mai bine tolerat si, totodata,
contine culturi de bacterii active care favorizeaza digestia lac-
tozei [18, 30]. Mai mult decat atat, consistenta semisolida a
iaurtului incetineste golirea gastrica si tranzitul intestinal, ofe-
rind mai mult timp pentru a digera lactoza [18]. Cascavalurile
de consistentd tare (Mozzarella, Cheddar, Parmezan, Em-
mental) si cele vechi contin mai putind lactoza [18]. Laptele
cu ciocolata pare sa fie mai bine tolerat decat laptele natural,
neprocesat [18, 19]. In prezent, unii dieteticieni recomandi
alegerea produselor lactate fara lactoza sau cu continut re-
dus de lactoza. Asociatia Nationalda de Medicina din Canada,
de exemplu, mentioneaza ca produsele lactate fara lactoza
sunt substituenti ideali ai produselor lactate obisnuite pentru
persoanele cu intolerantd la lactoza [19]. Copiii prefera mai
mult laptele de vaca fara lactoza decat bauturile aromatizate
din soia; acestea, chiar daca sunt imbogatite cu calciu si alte
elemente suplimentate, nu pot substitui laptele ca echivalent
nutritional [19].

Administrarea pastilelor de lactaza ar putea face parte din
strategia de nutritie a acestor persoane [18, 19]. Adaptarea
colica este o strategie In care aportul de lactoza este crescut
in mod treptat [18]. La unele persoane, expunerea regulata la
lactoza creste eficienta bacteriilor colonice de a metaboliza
lactoza, crescand, astfel, pragul de toleranta la lactoza [20].

Concluzii

[1] La copii, flatulenta, voma si episoadele de diaree in
urma consumului de lapte sunt cele mai frecvente simptome
care ar putea reflecta intoleranta la lactoza. Reducerea apor-
tului alimentar de lactoza si nu intreruperea lui totala este su-
ficienta, In majoritatea cazurilor, pentru evitarea discomfortu-
lui produs de consumul laptelui si produselor lactate.
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regular use of milk products would have a positive impact on
muscles, increasing skeletal muscle mass and force [26-29,
36], improving trabecular structure and at the same time in-
creasing bone mineral density and bone mass [25-28].

The strategies for intolerance entail the recommendation
to ingest small amounts of lactose. Most studies have shown
that lactose intolerant people do not show any symptoms after
ingesting small amounts of foods containing lactose. In gene-
ral, a quantity of lactose that reaches up to 12 grams in a single
dose (equivalent to a cup of milk) can be tolerated without the
occurrence of obvious symptoms, especially if other foods are
consumed at the same time [18]. Most lactose intolerant peo-
ple, including children, can tolerate two cups of milk daily, it
being consumed in small quantities over the whole day [30].

It was found that milk and dairy products are better tole-
rated if ingested along with other foods incorporated into the
menu. Milk is more easily digested when consumed with foods
interfering with rapid release of lactose in the small intestine,
and therefore, the reduction in lactose charge which needs to
be digested immediately [18]. The ingestion of milk along with
other solid foods, especially foods high in solid fibers slows
gastric emptying, giving more time to lactase to digest lactose
in the intestine [21, 30].

Itis recommended to opt for dairy products such as yogurt,
cheese and chocolate milk, since yogurt and cheese are produ-
ced due to the process of milk fermentation by lactic bacteria.
During the fermentation process, a certain amount of lacto-
se is converted to lactic acid. As a result, yogurt is generally
better tolerated and at the same time contains active bacte-
rial cultures that favor the digestion of lactose [18, 30]. Mo-
reover, the semi-solid consistency of the yogurt slows gastric
emptying and intestinal transit, providing more time to digest
lactose [18]. Most cheese products of hard consistency and old
cheeses contain less lactose. Mozzarella, Cheddar, Parmesan,
Swedish Cheese Emmental, are just some examples of cheeses
that contain less lactose [18]. For uncertain reasons, chocola-
te milk tends to be better tolerated than natural unprocessed
milk [18, 19]. Currently, some dietitians recommend the choi-
ce of lactose-free and low lactose dairy products. The Natio-
nal Medical Association of Canada, for instance, mentions that
lactose-free dairy products are ideal substituents of ordinary
milk products for lactose intolerant people [19]. However, it
was found that children prefer more lactose free cow milk than
flavored soy drinks [19]. Nevertheless, fortified beverages and
other foods supplemented with calcium cannot substitute cow
milk as a nutritional equivalent.

Administration of lactase pills could be part of the nutri-
tion strategy of these individuals [18, 19]. Colic adapting is a
strategy within which the intake of lactose is gradually increa-
sed [18]. In some persons regular exposure to lactose increa-
ses the effectiveness of colonic bacteria to metabolize lactose,
thus improving the lactose tolerance threshold [20].

Conclusions

[1] In children, flatulence, vomiting and diarrhea episodes
after milk consumption are the most frequent symptoms that
could suggest lactose intolerance. Reducing and not complete
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[2] Frecventa polimorfismului nucleotidelor unice, asoci-
ate cu gena lactazei, gena klotho si cea a receptorului pentru
vitamina D este similar la copiii si adolescentii din Republica
Moldova si cei din Franta.

[3] Fenotipul lactaz-nonpersistent, pe fundalul unui aport
insuficient de calciu cu alimentele (in special, lapte si produse
lactate), este dependent, in mare masura, de vitamina D pen-
tru mentinerea in limite fiziologice a calcemiei.
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