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Table 1. Effects of dietary antler supplementation and ovariectomy on plasma calcium
levels (mg/dL) in female SAMP8 mice

Age Treatment ANOVA (p value)
(mon.) AS CS AO CO Diet Ovx DietX
Ovx

3 622%  567°% 643" 557 <0.001 >0.05 >0.05
6 5.93° 54848 500% 488" >0.05  <0.01 >0.05
9 5.95° 522MB 56898 4778 <0.05 >0.05 >0.05
12 5.67 507°  497¢ 472% >0.05  >0.05 >0.05
15 5.62° 4.93PAB 538  49ptB <0.05 <0.01 >0.05
mean  5.88° 527% 538" 492°¢ <0.01 <001 >0.05

a,b,c Means with same superscripts are not significantly different between groups at
the same age (P<0.05).

A,B,C Means with same superscripts are not significantly different between ages
within group (P<0.05).
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Table 2. Effects of dietary antler supplementation and ovariectomy on plasma calcitonin
levels (pg/mL) in female SAMP8 mice

Age Treatment ANOVA (p value)
(mon.) AS CS AO CcO Diet Ovx  DietX
Ovx
3 19145 1894 1834 1754 >0.05  >0.05 >0.05
6 205 183bAB  [73%4B  j5p°B <0.01  <0.01 >0.05
9 190%AB  1685BC  165%B 103 <0.001 <0.001 <0.01
12 1758 155°% 141%  g7P <0.001 <0.001 <0.05
15 155°% 112°° 110% 75 <0.001 <0.001 >0.05
mean  183° 161° 154" 118° <0.001 <0.001 >0.05
a,b,c Means with same superscripts are not significantly different between groups at
the same age (P<0.05).
A,B,C,D Means with same superscripts are not significantly different between ages
within group (P<0.05).

Table 3. Effects of dietary antler supplementation and ovariectomy on plasma parathyriod

hormone levels (pg/mL} in female SAMP8 mice

Age Treatment ANOVA (p value)
(mon.) AS CS AQ CcO Diet Ovx Diet X
Owvx
3 19.5°0 187 232"  226%* >0.05  <0.05 >0.05
6 15.6°C 213" 245%™ 2757 <0.001 <0.001 >0.05
9 258°% 308" 258°C 39.1°% <0.001 <0.01 <0.0!
12 31.7° 368%°® 363"  450% <0.001 <0.001 >0.05
15 346°% 419 409" 57474 <0.001  <0.001 <0.05
mean  25.5° 29.9° 30.1° 38.3° <0.01  <0.01 >0.05
a,b,c Means with same superscripts are not significantly different between groups at
the same age (P<0.05).
A,B,C Means with same superscripts are not significantly different between ages
within group (P<0.05).
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Table 4. Effects of dietary antler supplementation and ovariectomy on plasma
1,25(0H);-D; levels (pg/mL) in SAMP8 mice

Age Treatment ANOVA (p value)
(mon.) AS CS AO CO Diet Ovx  DietX
Owvx
3 37.0°C  38.6°  49.7% 486" >0.05  <0.001 >0.05
6 449%  458%  s543% 560 >0.05  <0.001 >0.05
9 51.0%  493%8C  gp 1% 6128 >0.05  <0.001 >0.05
12 53.5%4  534bAB  g5g998h  gp42BC >0.05  <0.01 >0.05
15 55.4%  556% a4 6537 >0.05  <0.001 >0.05
mean  48.3° 48.5° 57.7% 58.3° >0.05  <0.001 >0.05

a,b,c Means with same superscripts are not significantly different between groups at
the same age (P<0.05).

A.B,C,D Means with same superscripts are not significantly different between ages
within group (P<0.05).

Table 5. Effects of dietary antler supplementation and ovariectomy on femoral densities
(mg/uL) in female SAMPS mice

Age Treatment ANOVA (p value)
(mon.) AS CS AO CO Diet Ovx Diet X
Ovx
3 1.145% 099" 0.99¢ 1.00°° >0.05  >0.05 >0.05
6 1.284 1.194 1.184 1.094 >0.05  >0.05 >0.05
9 1268 111PAB 113048 qpPA <0.01 <0.05 <0.05
12 1.148¢  1.112®  1.10B¢  1.00%® >0.05  >0.05 >0.05
15 1.07°¢ 1.038 1.018¢ 0,958 >0.05  >0.05 >0.05
mean 1.18° 1.09° 1.08° 1.03°¢ <0.01  <0.001 >0.05
a,b,c Means with same superscripts are not significantly different between groups at
the same age (P<0.05).
A,B,C Means with same superscripts are not significantly different between ages
within group (P<0.05).
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Table 6. Effects of dietary antler supplementation and ovariectomy on calcium apparent
digestibilities (%) in female SAMP8 mice

Age Treatment ANOVA (p value)
(mon.) AS CS AO CO Diet Ovx  DietX
Ovx

3 33.1%%  35.6%  19.4°%° 195°8 >0.05  <0.001 >0.05
6 33.6% 28.2%AB 248% 173 >0.05  <0.01 >0.05
9 25.9%B ) 1#BC 21 6%B g B <0.05 <0.05 >0.05
12 26.2%8 184%™ 164 5P <0.05 <0.01 >0.05
15 20.7%8  158% 161%®  g.5™ <0.05  <0.05 >0.05
mean 27.9° 24.0™  19.6° 12.2°¢ <0.01  <0.001 >0.05

a,b,c Means with same superscripts are not significantly different between groups at
the same age (P<0.05).
A,B,C Means with same superscripts are not significantly different between ages
within group (P<0.05).

Table 7. Effects of dietary antler supplementation and ovariectomy on urinary calcium

excretion (pg/day) in female SAMP8 mice

Age Treatment ANOVA (p value)
(mon.) AS CS AO Co Diet Ovx  DietX
Ovx
3 92.7°  953%  1204% 1242% >0.05  <0.001 >0.05
6 9790  109.3%° 110.9% 1365 <0.001 <0.001 >0.05
9 1082°C  127.9" 118.0%C 1544°8 <0.001 <0.001 >0.05
12 143.1"®  144.0"® 143.8%® 230.5% <0.001 <0.001 <0.05
15 157.3°%  171.4"  161.3%A 2201 <0.001 <0.001 <0.05
mean 119.8°  129.6° 1309° 173.1° <0.001 <0.001 >0.05
a,b,c Means with same superscripts are not significantly different between groups at
the same age (P<0.05).
A,B,C,D.E Means with same superscripts are not significantly different between ages
within group (P<0.05).

10. fkik P2 i3k §
HRIBALFBHEE > AREMAFMMIY - 2rhop LT b w G 38

o MAEHABRARERBYLY (£ 9

= R -

MEx =k L SAMRI AR%EHYH MFLRBTAER AXMATARE
FFREZMAE  BEBR-FREHRAME -



Table 8. Effects of dietary antler supplementation and ovariectomy on phosphorus
apparent digestibilities (%) in female SAMP8 mice

Age Treatment ANOVA (p value)
(mon.) AS CS AO CO Diet Ovx DietX
Ovx
3 52.7% 5394 5147 456" >0.05  >0.05 >0.05
6 53.0° 50.5*P 479%B 3g9bB <0.01  <0.001 >0.05
9 51.6° 4698 452 371 <0.01  <0.001 >0.05
12 51.5° 4588 513%* 373%® <0.001 >0.05 >0.05
15 50.2° 4798  475%8 371" <005 <0.05 >0.05
mean 51.8° 49.0° 48.7° 392" <0.001 <0.001 >0.05

a,b,c Means with same superscripts are not significantly different between groups at
the same age (P<0.05).

A,B Means with same superscripts are not significantly different between ages within
group (P<0.05).

Table 9. Effects of dietary antler supplementation and ovariectomy on urinary phosphorus
excretion (mg/day) in female SAMP8 mice

Age Treatment ANOVA (p value)
(mon.) AS CS AO CcoO Diet Ovx Diet X
Ovx
3 54° 59 162° 6.3° >0.05  <0.01 >0.05
6 5% 63°BC  59™B 53 <0.05 <0.05 >0.05
9 59" 6.5248C 688 6.9 >0.05  <0.01 >0.05
12 7.4% 7.5% 744 7.6* >0.05  >0.05 >0.05
15 7.5% 76% 77" g4 >0.05  <0.01 >0.05
mean  6.3° 6.7% 6.8 7.1° >0.001  <0.01 >0.05
a,b Means with same superscripts are not significantly different between groups at the
same age (P<0.05).
A,B Means with same superscripts are not significantly different between ages within
group (P<0.05).
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Effect of Antler on Bone Status and Changes of Related Hormones in
mice

93-AS-3.1.3-AD-U1(3)
Shyi-kuen Yang', Chun-chi Chen', Ming-Fu Wang®
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2. Department of Food and Nutrition, Providence University

Summary

The purpose of this study was to investigate the effect of antler administration on
bone status, metabolism of calcium and phosphorus, and changes of related hormones in
mice. Female senescence accelerated mice P8 (SAMP8) and SAMRI1 mice (control strain)
were randomly allotted into four groups at 2.5 mon. of age. Group AS was sham operated,
and fed diet enriched with 0.2% amiler; Group AO was ovariectomized, and fed diet
enriched with 0.2% antler; Group CS was sham operated, and fed contro! diet; Group CO
was ovariectomized, and fed control diet. Six to eight mice in each group were sacrificed
at 3,6, 9. 12 and 15 mon. of age for the collection of blood and femur samples. Plasma
parathormone (PTH), calcitonin (CT) and 1,25(0OH)-D; levels were determined by
radioimmunoassay. Each group was proceeded calcium and phosphorus metabolism test
at 3, 6,9, 12 and 15 mon. of age. Results showed that 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(0OH):-Ds
increased with age. 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 apparent digestibilities of calcium and phosphorus decreased, and the
urinary excretions of calcium and phosphorus increased with age. The apparent
digestibilities of calcium and phosphorus were lower, and the urinary excretions of
calcium and phosphorus were higher in ovariectomized mice than those in the intact mice.
The decreases of plasma phosphorus and CT levels, femoral densities and calcium
contents, and the increases of plasma PTH levels were moderated, and the intestinal
absorption and renal reabsorption of calcium and phosphorus were promoted by antler
adminisiration in both ovariectomized and intact mice. However, there was no effect of
the antler supplementation on the plasma 1,25(0OH),-D; level in the female mice.

(Key words: Antler; Bone; Bone density; Calcium homeostasis)
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