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The study of hen osteoporosis model using low calcium diet
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Abstract: Objective Cage layer osteoporosis is a common bone disease which leads to a decline of eggshell quantity an
increase of fracture rate paralysis and even death in hens. The disease has a big negative effect on the modern chicken industry.
The chicken osteoporosis model not only plays an important role in research of cage layer osteoporosis but also in the human
osteoporosis. Methods In order to establish the model the low calcium diet which only included 1. 5% of calcium was used for
inducing the cage layer osteoporosis. 3.7% of calcium was used as control. The serum levels of calcium phosphates alkaline
phosphates ( ALP) and tartrate resistant acid phosphates ( TRACP) were detected using spectrophotometric method. The weight

width and length of the tibia and femur were measured. The strength of the tibia and femur were measured by 3—-point bending test
using an universal material testing machine. Bone slices were HE-stained for the analysis of osteoblasts osteoclasts and osteocytes
on the slices. Results The experiment results showed that compared with those in the control group the hens in low calcium
group had an increase of serum ALP and a decrease of calcium. The weight of the tibia and femur in low calcium group was lighter
than that in control group. The width of the tibia and femur in low calcium diet group was narrower. And the strength of the bone
was weaker. Pathological section of the distal femur results showed that the bone slices of the hens in low calcium group had more
osteoclasts and osteoblasts but less bone cells than in the control group. Conclusion The experiment suggests that the chicken
osteoporosis model can be induced by low calcium diet intake for 60 days. The model is a high bone-turnover model.
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Table 1 Concentrations of ALP TRACP Ca and P
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ALP

Ca P
Group (u/L) TRACP( U/L) ( mg/dL) ( mg/dL)
218.65 +19.03 99.97 +22. 69 16.37 +0.99 0.23 +0.01
Control group
. 292.60 +10. 82 * 159.20 +35.95 13.33 £0.79" 0.21 0. 02
Low calcium group
N 20 17 20 17
p 0. 002 0.07 0.02 0.31

" P<0.05 ™ P<0.01

" P<0.05 ™ P<0.01 compared with the control group
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Table 2 The body weight and the weight of the tibia and femur

Tibial weight

Relative tibial Relative femoral

: Tt
Group BWat end( ke) (kg) weight ( g/kg) weight ( g/kg)
Control group 1.71 £0. 04 9.13 £0.20 7.62 £0.20 5.41 £0.12 4.47 0. 10

. 1.70 £0. 04 8.60 +0.17" 7.15 0. 17" 5.13+0.13 4.26 0. 11

Low calcium group
N 29 29 29 28
P 0. 86 0.05 0.12 0.16
" P<0.05

" P<0.05 ™ P<0.01 compared with the control group

~

Table 3 The length and width of the tibia and femur

Tibial width

Tibial length Femoral width Femoral length
Group
( mm) (' mm) (' mm) ( mm)
70.74 0. 06 109. 90 +0. 67 76.07 0. 06 74.35 +0. 51
Control group
. 69.17 +0.04" 108. 66 +0. 69 74.23 +0.05" 73.63 +0.41
Low calcium group
N 28 28 28 28
P 0.04 0.20 0.02 0.27
" P<0.05
" P <0.05 compared with the control group
4 N

Table 4

The strength of the tibia and femur

Femoral mixed

Femoral stiffness

G Tibial mixed Tibial stiffness
Toup force( N) (N-M") force( N) (N-M~)
182.75 +8.80 322580 + 13727 126. 45 +5.31 129710 +£63. 1
Control group
. 147.89 £10.217 284430 +22172 110.46 +5. 67" 97877 £7.57™
Low calcium group
N 28 28 27 28
P 0.01 0.15 0.04 0. 002

" P<0.05 ™ P<0.01

" P<0.05 ™ P<0.01 compared with the control group
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Fig.1 Demineralized bone tissue slices of the chicken
distal femur ( HE staining 400 x)
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Table 5 The cell number on demineralized bone tissue slices of chicken distal femur

Group Number of Osteoblast Number of Osteoclast Number of osteocyte

17.8 £0. 8 2.6+0.4 24.6 £0.6
Control group
i 20.2 0.2 6+0.3" 20.3 +0.6"
Low calcium group
N 6 6 6
P 0.09 0.02 0.05

" P<0.05

" P <0.05 compared with the control group
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