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ABSTRACT

Bone mineral density depends largely on the status of dietary minerals such as Ca, P, Mg,
and F and proteins, physical activities, parathyroid hormone (PTH), calcitonin (CT), and vi-
tamin D. The decrease of bone density often results in bone fractures and osteoporosis which is
prevalent among postmenopausal women. This study was intended to examine the role of
parathyroid hormone, calcitonin and cholecalciferol in bone density of mice that were fed dif-
ferent levels of dietary Ca. Bone mineral density was measured by “Lunar” absorptiometer u-
tilizing dual photon energy beams. We have measured three major parts of the bone : whole
body, head and femur. The results are summarized as follows ;

1) Bone mineral density (BMD) was more increased by feeding high Ca diet compared to
that of the low Ca diet.

2) Both PTH and Vit D; enhanced BMD in all of the different Ca levels.

3) When the dietary Ca was adequate CT showed a synergistic effect with PTH in boosting
bone density, while CT 4+ Vit D; showed a negative effect.

4) CT tended to inhibit the effect of increasing bone density by PTH and Vit D; in medium
and low Ca groups.

5) The effect of increasing bone density by PTH in the head of mouse increased when
dietary Ca was lower ; The increment of bone density by PTH in high, medium, and low Ca
was 3%, 8% and 19%, respectively.

6) Femur bone density was affected significantly by dietary Ca levels than hormones.

The above observations indicate that bone mineral density can be improved by high dietary
Ca and hormone injections including PTH, CT and cholecalciferol, and thus proper dietary
and hormonal treatment may be used in preventing bone fractures and osteoporosis. (Korean J
Nutrition 2909) : 943~949, 1996)
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Table 1. Food composition of each experimental group

High Ca Medium Ca Llow Ca
group group group
Casein" 14% 14% 14%
Fat(corn oil) 5% 5% 5%
Corn starch 70.32% 70.82% 70.82%
DL-Methionine 0.18% 0.18% 0.18%
Fiber” 5% 5% 5%
Vitamins®” 1% 1% 1%
Minerals”
mineral mixture 4% 4%
calcium-free 4%
CaCO, 0.5%
Total 100% 100% 100%

1) Casein : purified high nitrogen casein(iCN)

2) Fiber : Alphacel(non-nutritive bulk, ICN)

3) Vitamin : AIN 76 vitamin mixture(ICN)

4) Mineral : AIN 76 mineral mixture(lCN) or calcium-
free salt mixture
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#3193 high Ca #& Aol F&aA 0.5 %9 Z+2}k (0.833pg/ml, 41.67pg/ml, 83mg/mle] EE= vt
CaCOsZ #7F 5839 2™ low Caie calcium- B9 Agd 32 Yeh)E $502 59319t} Ch-
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Fol3A] 159 7 ofiol o] Z2EE TP . in- &) §isto] 212 Lhre] Beiin). REe 2o 4
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(Sigma, from Bovine parathyroid glands). thyroc- ' AR 717 & 5l S groups UE
alcitonin(Sigma, from Salmon), cholecalciferol(Si- w9} AF3} BAA7)7] AHe AFS 24390 &
gma, Vit D3) 22 PTHS} thyrocalcithonine 84  4bd 1247+ %ok A28 A|Z 1 etherd] wHAA
%4oll, cholecalciferol 75% ethyl alcohol® = LAkttt "He cardiac puncture® E8 A3 st
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Elxperimental \Jvk1 \/I/kZ Vl\/k3 \}Vk4 V\IkS of ¥&, F5 A3 ARgsheiTt. WEE AAS H=
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Feeding Vit D; 254 Injection 100l
Injection 3. 2L%=(Bone Mineral Density) =X

Fig. 1. Schedule of intraperitoneal(l.P.) hormone injections. 84 A7) mouse2 deep freezero] BEAT} du-

Table 2. Design of the experiment al-photon energy beam< ©]8% absorptiometer

Groups I.P. Injections Diet (LUNAR, Wisconsin, USA)E AR&8te] Al (who-
Control H  Physiological Saline High calcium le body)#} =2](head), W& (femure) F-59) 2%
Control M Physiological Saline Medium calcium T2 243190}
Control L Physiological Saline Low calcium
M e i o & Sael

edium calcium = osdale - . R
PTH L PTH Low Galcium A M.L SAS(StatlStIOC anahfsm SZSteTH G_LM
VDH Cholecalciferol High calcium (general linear model)& o|-838ke] 248 AA|8151
vD M Cholecalciferol Medium calcium om zZF Ao e FEEY EA4 8942 Dun-
VD L Cholecalciferol Low calcium can's multiple range test o} 9}3l] AA3lg}
PTH+CT H PTH & CT High calcium
PTH4+CT M PTH & CT Medium calcium -

Z4dpl al I-

PTH+CT L PTH & CT Low calcium =R g Nt

VD+CT H  Cholecalciferol & CT  High calcium

VD+S ICA g:o:eca:ci:ero: z g er1edium| calcium A AR AREE] AFL Table 3o Lhehy v}
VD+ olecalcifero ow calcium -
7k 25 o oA DAlo Val A B I =(d)o
ALL H PTH & Cholecalciferol High calcium oh 2t ZRE 5 Aol Folie ATt (do]
& CT B} EAI0ES) EARA Y] AL} v wate] A= 1
ALL M PTH & Cholecalciferol Medium calcium Bkl F2Ael Afojz) gidlont Vit D #& o] Ca
AL L ffn?& Cholecalciers] Lo calc FE HEFE Flske AYS Hyh B % 7]
olecalciterol  Low calcium = s = = = o E al=led-
& CT £ AAg 19 BMDE 9% 247|2 2As9ey]
whole bodyE HlE3lo H|wH & 479 BMDE K
Table 3. Body weight of mice fed different levels of Ca with various hormone injections” (unit : g)
Hormones High Ca Medium Ca Low Ca Average Dietary effect
Control 26.85+0.599" 26.64+0.638" 25.86+0.663" 26.48 Ns?
PTH 27.00+1.179" 26.74+0.668" 27.63+0.664" 27.10 NS
Vit D 24.23+1.068" 26.58+0.732% 28.23+0.610™ 26.54 p <0.05
PTH+CT 26.85+1.350" 25.80+0.744” 27.631+0.664™ 26.36 NS
Vit D;+CT 26.25+0.249” 25.38+1.020" 25.00+0.794™ 2544 NS
All 27.90+0.664" 27.63+0.536" 25.75+1.250% 27.05 NS

1) Mean S.E.M.(Standard error of mean)
2) Values within the same column with different superscript are significantly different(p < 0.05) )} among groups by
Duncan's multiple range test
3) NS : Not significant among groups at p < 0.05 level
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Table 4. Bone mineral density of the whole body of mice fed different levels of Ca with various hormone injections”

(unit : g/cm?)
Hormones High Ca Medium Ca Low Ca Average Dietary effect
Control 0.211+0.002"" 0.212+0.004" 0.192+0.005" 0.208 p <0.05
PTH 0.212+0.005" 0.215+0.005" 0.213+0.003" 0.213 NS
Vit D, 0.220+0.005" 0.212+0.001” 0.212+0.005% 0.216 NS
PTH+CT 0.220+0.0017 0.218+0.0017 0.211+0.002" 0.216 p <0.05
Vit D;+CT 0.209+0.003" 0.211+0.004" 0.206+0.003" 0.209 NS
All 0.212-0.0027 0.217 £0.009” 0.209+0.009” 0.212 NS

1) Mean+S.E.M.(standard error of mean)

2) Values within the same column with different superscript are significantly different (p < 0.05) among groups by

Duncan's multiple range test

3) NS : Not significant among groups at p < 0.05 level

Table 5. Bone mineral density of the head of mice fed different levels of Ca with various hormone injections”

{unit : g/cm?)
Hormones High Ca Medium Ca Low Ca Average Dietary effect
Control 0.230+0.004° 0.22340.002” 0.204+0.002" 0.221 p <0.05
PTH 0.236+0.008" 0.241+0.010" 0.242+0.008” 0.239 NS
Vit D, 0.261+0.009” 0.233+0.006" 0.235+0.005" 0.246 NS
PTH-+CT 0.260+0.006" 0.238+0.001 0.230+0.008" 0.245 p < 0.05
Vit D;+CT 0.250+0.005™ 0.236+0.007" 0.237+0.004" 0.242 NS
All 0.247 +0.003* 0.241+0.018" 0.238-0.007" 0.242 NS

1) Mean=+ S.E.M.(Standard error of mean)

2) Values within the same column with different superscript are significantly different (p < 0.05) among groups by

Duncan's multiple range test

3) NS : Not significant among groups at p < 0.05 level
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Table 6. Bone minera! density of the femur of mice fed different levels of Ca with various hormone injections”
(unit : g/cm?)

Hormones High Ca Medium Ca Low Ca Average Dietary effect
Contro 0.190+0.010™ 0.189+0.001" 0.143+0.001" 0.177 p <0.05
PTH 0.182+0.007" 0.185+0.008" 0.174-0.007" 0.180 NS
Vit Ds 0.196+0.009” 0.199+0.020” 0.166+0.009™ 0.185 NS
PTH+CT 0.190+0.005” 0.180+0.010” 0.173+0.010” 0.182 NS
Vit D;+CT 0.188--0.007" 0.192+0.018" 0.16440.006™ 0.179 NS
All 0.187+0.016" 0.179+0.0017 0.165+0.007" 0.178 NS

1) Mean=+S.E.M.(standard error of mean)

2) Values within the same column with different superscript are significantly different (p < 0.05) among groups by

Duncan's multiple range test
3) NS : Not significant among groups at p < 0.05 level
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