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often seen in NBMD (63%) than in LBMD (50%). 
The differences reached statistical significance by 
applying the X2-test (p<0.05). The marker is charac-
terized with high polymorphism information content 
(PIC) and a high part of heterozygotes (H0) (Tables 
3, 4).

The three studied genotype groups (XX, Xx, xx) 
in NBMD and LBMD do not differ in age, years 
since menopause, number of smokers and alcohol 
consumers (Table 4). 

The distribution of BMD at various sites and 
other pertinent parameters among the different Xbal 
genotypes are shown in Table 4. The introduction of 
T- and Z-scores did not change the tendency (Figure 
2). The distribution of BMD with the genotype was 
similar at all three measured sites. Lumbar spine and 
femoral neck T-scores were higher in xx and lower 
in XX individuals (Figure 2). The RR for low BMD 
in the presence of the XbaI marker is 1.51. The EF 
of the marker XbaI is 0.28.

DISCUSSION

The molecular mechanisms underlying the in-
fluence of PvuII and XbaI polymorphisms of the 
estrogen receptor gene on bone mass are poorly 
understood. The PvuII and XbaI polymorphisms are 
located in a non-functional area of the ER gene but 
in linkage disequilibrium with the TA polymorphism 
in the ER promoter. It is thus likely that the TA 
repeated sequence could alter gene transcription, 
though this has not yet been elucidated.10,11

The genetic variance of the ER locus contributes 
to the maintenance of peak bone mass and predis-
poses some individuals to rapid bone loss and osteo-
porosis. The precise mechanisms by which variance 
of the ER locus reduces bone quantity and quality 
leading to osteoporotic fractures are currently under 
investigation. The observed associations of the P 
allele of the PvuII site and the X allele of the XbaI 
with low BMD indicate that the ER gene is involved 
in the pathogenesis of osteoporosis. The higher pro-
portion of Pp and Xx in our subjects with normal 
BMD suggests a lack of effect of the heterozygous 
state on the predisposition to low BMD. Contrary 
to our data, a study conducted in an Italian cohort 

Table 3. Distribution of the genotypes and alleles by XbaI 

XbaI NBMD LBMD

Genotype XX Xx xx XX Xx xx

Number 25 113 42 73 110 37

Frequency 0.14 0.63 0.23 0.33 0.50 0.17

H0 0.50

Χ2 20.07

p p <0.05      df=2

PIC 0.37

Alleles X x X x

Number 163 197 256 184

Frequency 0.45 0.55 0.58 0.42

Χ2 13.22

p p <0.05      df=1

PIC: Polymorphism information content.
H0: High part heterozygotes.
NBMD: Normal bone mineral density group
LBMD: Low bone mineral density group

The associations of the different PvuII genotypes 
with the BMD in the lumbar spine and femoral neck 
are shown in Table 2. The associations of the lumbar 
spine and femoral neck T- and Z-scores with the 
PvuII genotype resembled those with the forearm 
T- and Z-scores (Figure 1).

The relative risk (RR) for low BMD in the pres-
ence of the PvuII marker is 1.35. The etiological 
factor (EF), which shows what part of the illness 
at populational level is due to the marker PvuII, is 
0.20.

The XbaI marker

The observed distribution of the different geno-
types and alleles in the LBMD and NBMD according 
to the XbaI marker is shown in Table 3.

The allelic and genotype frequencies by XbaI in 
the LBMD (with low BMD and/or osteoporosis) and 
in the NBMD, and in the homo- and heterozygotes, 
are presented in Table 3. The results were statisti-
cally significant by applying the X2-test (p<0.05). The 
XX genotype was more frequent in LBMD with low 
BMD and/or osteoporosis (33%) than in NBMD with 
normal BMD (14%). By contrast, the xx genotype 
was less frequent in LBMD (17%) than in NBMD 
(23%) (Table 3). The heterozygotes Xx were more 




