
Polymorphisms of the ER gene and BMD in Bulgarian women	 39

1. Higher BMD values were found in pp individuals 
and lower ones in PP individuals. The correlations 
remained similar for calculated T- and Z-scores also 
(Figure 1).

The three studied genotype groups (PP, Pp, pp) 
in NBMD and LBMD do not differ in age, years 
since menopause, number of smokers and alcohol 
consumers (Table 2).

The distribution of BMD at various sites among 
the Pvull genotypes is shown in Table 2 and Figure 

Table 1. Distribution of genotypes and alleles by PvuII in the 
normal bone density group (NBMD) and in the low bone density 
group (LBMD)

PvuII NBMD LBMD

Genotype PP Pp pp PP Pp pp

Number 21 106 53 58 110 52

Frequency 0.12 0.59 0.29 0.26 0.50 0.24

H0 0.50

Χ2 13.55

p p<0.05 df=2

PIC 0.37

Alleles P p P p

Number 148 212 226 214

Frequency 0.41 0.59 0.51 0.49

Χ2 8.36

PIC: Polymorphism information content.
H0: High part heterozygotes.

Table 2. Forearm, lumbar spine and femoral neck bone mineral density (BMD) and other parameters in the different PvuII genotypes 

Genotype PP Pp pp PP Pp pp
BMD NBMD LBMD

n 21 106 53 58 110 52
Age (years) 51.2±3.6 52.2±1.9 50.3±5.6 51.5±3.4 53.5±5.7 54.3±4.4
Years since menopause 2.1±2.0 2.2±1.9 2.6±3.2 3.2±3.1 3.4±4.6 5.5±3.9
Smokers (%) 67 50 60 52 55 58
Alcohol consumers (%) 34 24 30 35 25 31
Forearm BMD (g/cm2)
    Distal site 0.491±0.025 0.623±0.074 0.685±0.185 0.367±0.062 0.425±0.086 0,437±0.062
    Ultradistal site 0.474±0.030 0.378±0.016 0.486±0.135 0.223±0.071 0.308±0.084 0,381±0.094
Z-score Distal site -0.1 0.0 0.5 -2.2 -1.0 -0.6
T-score Distal site -0.3 -0.1 0.2 -3.3 -2.5 -2.2
L1-L4 BMD (g/cm2) 0.956±0.023 0.983±0.009 0.996±0.019 0.701±0.089 0.714±0.098 0.768±0.055
Z-score -0.4 -0.2 0.2 -2.4 -2.1 -1.5
T-score -0.3 -0.2 -0.5 -3.2 -3.0 -2.5
Femoral neck BMD (g/cm2) 0.840±0.035 0.869±0.024 0.893±0.031 0.516±0.015 0.681±0.014 0.759±0.053
Z-score 0.0 0.1 0.3 -2.0 -1.9 -0.7
T-score -0.7 -0.6 -0.3 -3.3 -2.0 -1.4

NBMD: Normal bone mineral density group, LBMD: Low bone mineral density group

Figure 1. BMD (g/cm2) of the distal and ultradistal forearm, 
lumbar spine (L1-L4) and femoral neck for the different PvuII 
genotypes. Data are shown as mean ±SD.

Student’s t-test:
Distal forearm site: p=n.s. for pp vs. Pp, p=0.05 for pp vs. PP; 
Ultradistal forearm site: p=n.s. for pp vs. Pp, p<0.01 for pp 
vs. PP;
Lumbar spine p=n.s. for pp vs. Pp, p=0.04 for pp vs. PP; 
Femoral neck: p=0.03 for pp vs. Pp, p<0.001 for pp vs. PP.
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