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Effects of Calcium, Vitamin D and Egg Yolk Peptide Treatment on the Retardation of
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ABSTRACT

Objectives . Egg yolk is composed of various important chemical substances for human health, A calcium
shortage causes the growth retardation on the body growth, In this study, we examined the therapeutic effects
of calcium, vitamin D and egg yolk peptide (EYP) treatment on the retardation of the longitudinal bone growth
induced by low—calcium diet in adolescent rats,

Methods : Low calcium diets were administrated for 15 days. During the last five days, calcium and/or vitamin
D and/or EYP were administrated. The body weights, longitudinal bone growth rates, the heights of growth
plates, and bone morphogenetic protein (BMP)—2 and insulin—like growth factor (IGF)—1 expressions were
measured using histochemical analysis,

Results : Low calcium diets caused the significant reduction in body weight gains and the longitudinal bone
growth, The heights of growth plates and the expressions of BMP—2 and IGF—1 showed the impairment of body
growth as well, Calcium and/or vitamin D administration could not significantly increase the longitudinal bone
growth, However, calcium, vitamin D, and EYP administration significantly increased the bone growth, the
growth plate height, and BMP—2 and IGF-1 expressions,

Conclusions : These results suggest that EYP enhances the longitudinal bone growth in the calcium and/or
vitamin D deficiency and it could be a promising agent for the treatment of children suffering from

malnutrition,

Key words : Egg yolk peptide, Bone, Growth plate, Bone morhpogenetic protein—2(BMP—2), Insuline like growth
factor—1(IGF—1)
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Table 1. Composition of Normal Ca Food and Low Ca Food (g/100 @)

INGREDIENT! NORMAL LOW
Casein 24.5 24.5
Corn oil 6 6

Cornstarch 37.5 39.87

Potatostarch 1
Sucrose 15.5 15.5
Cellulose b)

Vitamin mix" 1 1

Mineral mix” 7
CaCO3 2.5 0.13

: vitamin mix contains (per 100 g) vitamin A 1517 U, vitamin D3
250 U, vitamin E 7.0 mg, vitamin B1 1.7 mg, vitamin B2 1.3
mg, vitamin B6 1.2 mg, vitamin B12 3.4 mg, vitamin C 19 mg,
pantothenic acid 3.7 mg, niacin 16.7 mg, folic acid 0.2 mg,
choline 195 mg, biotin 48.4 mg, nicotinic acid 549 mg.

: mineral mix contains (mg/100 g) KH2PO, 1730, NaCl 600,
FeCsHs07.5H,0 190, 5Zn0.2C0..4H,0 6, CuSO45H.O 1.26,
CoCl.6H0 0.4, Ca(lOz)2 1.54, MnS04.4H.0 15.4, MgSO4.7H.0
800, NaxHPO4 1240.
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Fig 1. Effects of EYP on body weight change in low calcium diet
fed rats.

Control: Normal calcium diet.

Low Ca : Low calcium diet.

Low Ca+ Ca: Low calcium diet with calcium supplement.

Low Ca+ Ca+vit D: Low calcium diet with calcium and vitamin D
supplement,

Low Ca+Ca+vit D+EYP : Low calcium diet with calcium, vitamin
D supplement, and EYP.

The treatments sharing common alphabet are not statistically
significant (o { 0.05).
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Fig 2. Effects of EYP on longitudinal bone growth in low calcium
diet fed adolescent rats. A photograph of fluorescent line
formed by calcein on proximal tibias. B: graph of longitudinal
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bone growth by measuring the gap between fluorescent line and
the epiphyseal end line of the growth plate.

Control: Normal calcium diet.

Low Ca : Low calcium diet.

Low Ca+Ca: Low calcium diet with calcium supplement.

Low Ca+ Ca+vit D: Low calcium diet with calcium and vitamin D
supplement.

Low Ca+Ca+vit D+EYP : Low calcium diet with calcium, vitamin
D supplement, and EYP,

The treatments sharing common alphabet are not statistically
significant (o { 0.05).
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Fig 3. Effects of EYP on growth plate heights in low calcium diet
fed adolescent rats. A : photograph of cresyl violet staining on
growth plate. B: graph of hight of the growth plate.

Control: Normal calcium diet.

Low Ca : Low calcium diet.

Low Ca+Ca: Low calcium diet with calcium supplement.

Low Ca+Ca+vit D: Low calcium diet with calcium and vitamin D
supplement,

Low Ca+Ca+vit D+EYP :
D supplement, and EYP.
The treatments sharing common alphabet are not statistically
significant (o < 0.05).
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Fig 4. Effects of EYP on BMP—2 expressions in low calcium diet
fed adolescent rats. A photograph of immunohistochemical
staining of BMP—2 in the growth plate. B: graph of the BMP-2
expression ratio.

Control: Normal calcium diet.

Low Ca : Low calcium diet.

Low Ca+Ca: Low calcium diet with calcium supplement.

Low Ca+Ca+vit D: Low calcium diet with calcium and vitamin D
supplement.

Low Ca+Ca+vit D+EYP
vitamin D supplement, and EYP.
The treatments sharing common alphabet are not statistically
significant (o ¢ 0.05).

Low calcium diet with calcium,
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Fig 5. Effects of EYP on IGF—I expressions in low calcium diet fed
adolescent rats, A : photograph of immunohistochemical staining of
IGF—1 in the growth plate. B: graph of the IGF—1 expression ratio.
Control: Normal calcium diet.

Low Ca : Low calcium diet.

Low Ca+Ca: Low calcium diet with calcium supplement.

Low Ca+Ca+vit D: Low calcium diet with calcium and vitamin D
supplement,

Low Ca+Ca+vit D+EYP : Low calcium diet with calcium, vitamin
D supplement, and EYP.

The treatments sharing common alphabet are not statistically
significant (o ¢ 0.05).
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