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摘    要 

 

本論文之研究目的，乃在探討老化對 SAMP8小鼠鈣原狀穩定 

(calcium homeostasis) 及其骨骼動態之影響，以評估 SAMP8小

鼠是否適合作為研究骨質疏鬆症之動物模式，並探討鹿茸給予

對於骨骼代謝相關參數之影響。本研究計分五個試驗進行。試

驗一：雌性早老化小鼠 (senescence accelerated mouse, SAM) ─ 

SAMP8 (早老化品系之一) 與 SAMR1 (對照品系) 二品系小

鼠，分別於 2.5 月齡及 3-12 月齡間每隔一個月，收集其血      

液及股骨樣品一次，每次每一品系各犧牲 8 隻小鼠，分析其    

與骨骼代謝有關之各項參數，包括血漿中之鈣、磷、降鈣素 

(calcitonin, CT)、甲狀旁腺素 (parathyroid hormone, PTH) 與

1,25-dihydroxycholecalciferol [1,25(OH)2D3] 濃度，以及股骨之密

度與骨鈣含量 (以上參數在其他四個試驗中亦被測定之)。結果

顯示，雌性 SAM 小鼠之血鈣濃度於試驗期間，並不隨年齡而

變，始終維持於一狹小範圍。雌性 SAMP8與 SAMR1小鼠血漿

中之磷、CT 濃度皆隨年齡之增加而下降，血漿中之 PTH 與

1,25(OH)2D3濃度則皆隨年齡之增加而上升。此等參數之變化曲

線，在 SAMP8者皆較在 SAMR1者為左移。二品系 SAM小鼠

之股骨密度與骨鈣含量，於試驗初期皆隨年齡之增加而增加，
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並於 6 月齡時達到顛峰，之後逐漸減少，而此等參數之變化曲

線，在 SAMP8 者亦皆較在 SAMR1 者為低。試驗二：以雄性

SAMP8與 SAMR1小鼠為試驗動物，其餘與試驗一相同。所有

參數之分析結果，大致與試驗一所見者相似。試驗三：雌、雄

性 SAMP8與 SAMR1小鼠分別於 2月齡時，施以性腺切除術或

偽手術，並於 3、6與 12月齡時收集樣品。結果顯示，雌性 SAM

小鼠血漿中磷濃度較雄性者為低，1,25(OH)2D3濃度則較雄性者

為高，而其他參數在兩性別間則無差異。去除性腺可使血漿中

PTH與 1,25(OH)2D3濃度上升，而使血漿中磷、CT濃度與骨密

度、骨鈣含量下降。試驗四：雌性 SAMP8與 SAMR1小鼠分別

於 2月齡時，施以卵巢切除術或偽手術，並分別餵予添加 0.2%

鹿茸飼糧或一般飼糧。於 3、6、9、12與 15月齡時，分別收集

樣品一次。另外，並於上述月齡時，進行為期 7天之代謝試驗，

收集其糞便及尿液樣品，記錄其採食量、糞便重量及尿液體積，

以測定鈣與磷之表相消化率及尿中排出量。結果顯示，血漿中

及股骨中之參數變化，與試驗一、三所見者相似。隨年齡之增

加，雌性 SAMP8與 SAMR1小鼠腸道鈣與磷之表相消化率皆下

降，而尿液中之鈣與磷排泄量則上升。去除卵巢可使腸道鈣與

磷之表相消化率下降，而使尿液中之鈣與磷排泄量增加。長期

餵予鹿茸飼糧，可延緩 SAM小鼠血漿中磷、CT濃度與骨密度、
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骨鈣含量之下降，以及血漿中 PTH濃度之上升，但對血漿中之

1,25(OH)2D3濃度則無影響，並可提昇腸道對鈣與磷之吸收作用

及腎臟對鈣與磷之重吸收作用。試驗五：雄性 SAMP8與 SAMR1

小鼠分別於 2 月齡時，施以睪丸切除術或偽手術，其餘處理與

試驗四相同。所有參數之分析結果，大致與試驗四所見者相似。

本研究顯示：以 SAMP8小鼠從事有關老化及骨骼生理之研究，

較正常品系更為適合；SAMP8小鼠在去除性腺後，從事骨質疏

鬆症研究極為適合，可謂係一理想之骨質疏鬆症動物模式；長

期鹿茸給予對骨質流失具有緩和之效果。 
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Effects of Aging and Dietary Antler 
Supplementation on Bone Status and Changes of 

Related Hormones in SAM Mice 

Chun-Chi Chen 

 

Abstract 

 

In this dissertation, the effects of aging on calcium homeostasis 

and bone status of senescence accelerated mice P8 (SAMP8) were 

investigated to evaluate the suitability of SAMP8 mice as an   

animal model for osteoporosis and the effects of dietary antler 

supplementation on bone metabolism-related parameters. Five 

experiments were conducted. 

In Experiment 1, female SAMP8 and SAMR1 (control strain) 

mice were sacrificed and the blood and femur samples were collected 

initially at 2.5 months of age, and then monthly from 3 to 12 months 

of age. The determined bone metabolism-related parameters were 

plasma levels of calcium, phosphorus, calcitonin (CT), parathyroid 

hormone (PTH), and 1,25-dihydroxycholecalciferol (1,25(OH)2D3), 

and density and calcium content of femur. All parameters above were 
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also determined in other 4 individual experiments. The results 

indicated that the plasma calcium levels did not change with age and 

were maintained within a narrow range throughout the experiment. 

The plasma levels of phosphorus and CT decreased, and PTH and 

1,25(OH)2D3 increased with age in female mice. The curves of these 

parameters were shifted to the left in SAMP8, as compared to SAMR1. 

The femoral densities and calcium contents increased with age from 

the beginning of the experiment, peaked at 6 months of age, then 

followed by a decline in both strains. The curves for SAMP8 were 

lower than those for SAMR1. 

In Experiment 2, the male SAMP8 and SAMR1 mice were 

sampled as their female counterparts in Experiment 1. The results and 

conclusions were similar to those obtained in Experiment 1. 

In Experiment 3, the female and male SAM mice were 

gonadectomized or sham operated at 2 months of age, and the animals 

were sacrificed at 3, 6, and 12 months of age. The results showed that 

the plasma phosphorus levels were lower, and the 1,25(OH)2D3 levels 

were higher in the females than those in the males. However, there 

were no significant differences in the other parameters between 

genders. Gonadectomy increased the plasma PTH and 1,25(OH)2D3 
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levels, but decreased the plasma phosphorus and CT levels and the 

femoral densities as well as calcium contents. 

In Experiment 4, the female SAMP8 and SAMR1 were 

ovariectomized or sham operated at 2 months of age and fed with 

either 0.2% antler containing diet or control diet. Animals were 

sacrificed at 3, 6, 9, 12, and 15 months of age. In the meanwhile, the 

feces and urine were collected and analyzed, and the amounts of 

dietary intake were recorded for 7 days in each occasion to determine 

the apparent digestibility and urinary excretion of calcium and 

phosphorus. The results showed that the apparent digestibility of 

calcium and phosphorus decreased and the urinary excretion of 

calcium and phosphorus increased with age. The apparent digestibility 

of calcium and phosphorus was lower, and the urinary calcium and 

phosphorus level was higher in the ovariectomized mice than that in 

the intact mice. The decrease of plasma phosphorus and CT levels, the 

femoral densities and calcium contents, and the increase of plasma 

PTH levels were moderated, and the intestinal absorption and the 

renal reabsorption of calcium and phosphorus were promoted by 

antler administration in both ovariectomized and intact mice. However, 

there was no effect of the dietary antler supplementation on the plasma 
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1,25(OH)2D3 level in the female mice. 

In Experiment 5, the male SAMP8 and SAMR1 were 

orchidectomized or sham operated at 2 months of age, and the rest of 

the treatments was the same as that in Experiment 4. The results and 

conclusions were similar to those in Experiment 4. 

It is concluded that SAMP8 is more valuable in studying 

age-related bone metabolism as compared to normal strains, and the 

gonadectomized SAMP8 is a good animal model for osteoporosis 

research. In addition, the prolonged dietary antler supplementation has 

the positive effects on bone loss. 
 


