
ABSTRACT 

Osteoporosis and osteopenia are very common skeletal system disease, 

constituting a significant civilization, social and economic problem. They are 

characterized by a decreased mass and changes in the microarchitecture of the 

bone, what leads to a weakening of the mechanical strength of the bone and arise 

to low-energy fractures. Pregnancy is one    of the periods when the development 

of a fetus leads    to increased demand for building and nutritional ingredients  

in pregnant women. Supplementation physiological, biologically active 

substances    can positively affect at the metabolic processes of the skeletal system 

and for the functioning of the whole organism. 

Numerous studies are being conducted showing effects for the body 

 of the exogenous leucine amino acid which is ß-hydroxy-ß-methylbutyrate 

(HMB). The HMB metabolite, a beta-hydroxy-beta-methylglutaryl-Co-A (HMG-

CoA), is used to produce cholesterol, used to the stabilization of cell membranes. 

HMB supplementation during pregnancy has proven beneficial effects on bone 

tissue in offspring. 

The aim of the study was to determine impact of HMB supplementation 

during pregnancy on the state of pregnant bone tissue after parturition  

by assessing structural changes in vitreous and epiphyseal cartilage, trabecular 

and compact bone as well as endurance changes in the bone tissue. 

The experiment was conducted on female Acomys Cahirinus spiny mice, 

which have a twice as long gestation period as compared to other rodents - ranging 

from 38 to 45 days, in addition the cub of this species after parturition have 

practically completed organogenesis and are able     to live independently. Female 

mice were divided into the following groups: 

Pregnant control females - (n = 10) a group of pregnant females not receiving 

any dietary supplements. Only females during the 2nd pregnancy were used, 

which were about 6 months old at the time of parturition. 



Pregnant HMB females - (n = 10) a group of pregnant females receiving HMB 

0.02g / kg body weight on days 13-26 of pregnancy. Only females during the 2nd 

pregnancy were used, which were about 6 months old at the time of parturition. 

Young female sexually mature non-pregnant - (n = 10) a group of females 3 

months old who are sexually mature and did not give birth     or are not pregnant. 

Mature sexually non-pregnant females - (n = 10) a group of females aged 6 

months, who are sexually mature and did not give birth or are not pregnant. 

In individual experimental and control groups femur bones were isolated. 

Specified the lengths and masses of isolated bones, geometrical properties of 

bones such as cross-sectional area, average relative cortical bone  thickness, 

cortico-molar index, secondary moment of inertia, radius          of inertia. Specified 

the strength properties of the femur were determined using a three-point bending 

test such as ultimate elastic force, extreme force, stiffness, elastic energy and work 

needed for destruction. The material properties of the femur were examined such 

as Young's modulus of elasticity E, bending moment, toughness T, elastic 

deformation, boundary deformation, limit of elasticity and strength. The bone 

mineral density was assessed using the mCT (microcomputer tomography) 

method determining parameters such as BV/TV (bone volume/ total volume), 

surface and thickness of bone bars, inter-barrel space. Material was prepared for 

histological evaluation and then stained with the three-chromium method of 

Goldner, safranin O, PSR. 

Female body weights were recorded on the first day immediately after 

parturition. The body weight of control females who gave birth       was 49.5 g ± 

1.21, while the body weight of mothers receiving              HMB during pregnancy 

was 46.5 g ± 2.0 and did not differ significantly from the weight of control 

mothers. 

The femur weight of females that gave birth did not differ between the groups 

regardless of supplementation and was similar to the femur weight of females  

at the age of 6 months. 



Femurs' bones which giving birth were significantly longer compared to femurs 

of non-birthing females. 

The value of terminal strength in the group of females giving birth supplemented 

HMB during pregnancy differed significantly from the value recorded in  

the group of non-pregnant females at the age of 3 months.  

Mineral density determined in the trabecular area did not differ significantly 

between female groups regardless of pregnancy or supplementation.  

A significantly statically higher stiffness was found in the group of females giving 

birth after HMB supplementation compared with the control group of females 

giving birth, and the lowest values were found in the groups of non-fertile females. 

The femoral midshaft cross-sectional area in the group of females giving birth  

and supplemented of HMB was the highest compared with the other groups.  

The value of the mean relative wall thickness (MRWT) of the femur was  

the highest in the group of females giving birth which supplementation HMB  

and was statistically significant higher than its values found in other groups. 

The value of the cortical index (CI) was also the highest in the group of females 

giving birth which were supplemented of HMB, the lowest value was found  

in the group of non-pregnant females at the age of 3 months. 

The highest value of Young's Modulus was found in the group of pregnant females 

receiving HMB during pregnancy, but this value did not differ statistically from 

the value recorded in the group of the youngest non-pregnant females.   

The elastic limit of femurs of non-birthing females regardless of age was higher 

compared to the values found in the groups of females giving birth.  

Flexural strength was significantly lower in females giving birth irrespective of 

supplementation compared to non-giving birth females, in which were similar 

regardless of age.  

Percentage content of trabecular bone in the group of females giving birth  



and supplemented HMB was the highest, although it did not differ statistically 

significant from the value found in the group of females giving birth to non-

supplemented HMB.  

Smallest bone bar thickness and the smallest inter-barrel space in the root of bone 

was found in the group of females giving birth supplemented HMB.  

Number of bony trabeculae in the root of bone was the highest in the group  

of females giving birth and supplemented HMB compared to other groups  

of females.  

Size of the inter-barrel space in relation to the bone volume in the pituitary are 

was the smallest in the group of females giving birth which were supplemented 

HMB compared to females who were non-fertile regardless of age.  

Differences were not found in the total thickness of the epiphyseal cartilage 

between groups of females giving birth regardless of pregnancy  

and supplementation.  

Thickest articular cartilage was found in the group of females giving birth 

supplemented HMB during pregnancy, which differed statistically from  

the thickness found only in groups of females non-fertile regardless  of age. 

Highest percentage content of microfibrous collagen in epiphyseal trabeculae was 

found in the group of females giving birth during HMB supplementation  

and young non-females in comparison to other groups.  

There were no significant differences in the content of microfibrous collagen  

in articular cartilage in females regardless of pregnancy and age.  

The femoral articular cartilage of pregnant females supplemented with HMB 

showed a stronger pink-raspberry staining after Safranin O staining associated 

with a higher content of proteoglycans, especially in the transition zone.  

However, the most visible immunohistochemical reaction, confirming the high 

expression of osteocalcin and osteoprotegerin in growth cartilage, was found  

in the group of females giving birth after HMB supplementation.  



The results obtained indicate a positive effect of HMB suplementation 

during pregnancy on the bone mineralization and metabolism, leading  

to structural changes in the trabecular bone, epiphyseal and growth cartilage. 
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