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Abstract: The enhancement of bone mineral density function and safety of a calcium carbonate compound capsule (Ca-CC) were
evaluated in vivo. Sixty female rats were administered 0.18, 0.35, or 1.05 g/kg-bw Ca-CC daily via oral gavage for 90 days. The growth and
development index, femur weight, femur bone density, and bone calcium content were determined to assess the bone mineral density enhancing
effect of the capsule. Compared to the control group, the group treated with 1.05 g/kg-bw Ca-CC demonstrated an increase in the bone mineral
densities of the distal and central femur by 7.39% (P<0.05) and 8.29% (P<0.01), respectively, and an increase in calcium content by 29.70%
(P<0.01). To assess the safety of the capsule, Kunming mice were administered 20.00 g/kg-bw of Ca-CC. Within the tested doses, no significant
strain mutation, sperm abnormality, nor anatomical or histological abnormalities were observed. During the 30-day observation period, the low
(0.88 g/kg-bw), medium (1.75 g/kg-bw), and high (3.50 g/kg-bw) doses of Ca-CC had no effects on various physiological indices. Thus, Ca-CC
significantly enhances the bone mineral density function in rats and is safe for consumption.

Key words: compound capsule; calcium carbonate; icariin; chondroitin sulfate; osteoporosis; ovariectomized female rat; bone mineral
density enhancement; safety evaluation
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Fig.1 The effects of Ca-CC on body weight (a) and body weight gain (b) of rats
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Table 1 Results of the body weight of acute toxicity test in mice

LR 2

fiiR, Ca-CC SFEAEA . JE S FHAEMIM T,
[ A R P B AR R P12 VR IR A, RIS A
FAEFR- MR R, IXERY] Ca-CC B R EIRR

sl EELER h MR E —RARREE  ZRAARRE Fiilk-a L4 MTD
R /( X£s, g) /( Xs, g) /( Xts, g) /(g/kg-bw) /R Ng/kgbw)
b3 10 %u 20.35+1.23 26.55+1.78 30.89+2.10 20.00 0 >20.00
P 10 %u 20.45+1.32 27.17+1.68 32.39£1.75 20.00 0 >20.00
=2 Ames INIEEER
Table 2 Result of Ames test ( x+s)
75 TA97a TA98 TA100 TA102
Apg/om) +S9 -S9 +59 -S9 +S9 -89 +S9 -89
5000  137.3+142  138.7+13.6 38.743.8 37.3+4.7 1733£13.6  167.3£15.6 280.0+23.6  290.0+16.7
1000  135.0+£12.5  145.7+14.0 413432 37.0£3.6 168.3£17.1  170.3£14.0 27334£21.6  273.7+15.3
200 1473132 134.7£11.9 39.0+4.4 39.743.5 151.7£13.1  160.3%16.5 279.3£18.0  268.0+20.0
40 139.3£14.0  133.0+11.5 39.3+4.5 36.3+4.9 152.3£11.0 -~ 166.3£13.4 278.7£13.1  268.7+14.0
8 137.0£154  139.7+14.6 38.346.7 38.0+5.3 1753144  174.0£14.0 261.0£15.6  282.7+18.9
HAEE  136.0£128  133.7£23.7 34.3+6.7 40.7£3.1 171.0£13.5  168.7£10.5 276.0£16.5  267.7+10.3
ISAIRTEE 149.7£155 1493158 37.7+4.0 36.0+5.6 167.7£12.3  169.0+15.1 277.0£27.5  263.7426.3
FRpERTEE 1218.74152.8 1198.7+783  2628.0£169.1 22113+161.7 = 2260.7£104.9 2339.3+111.5 1046.7£102.8 244.0£192.6
2-AF 9-3; BF) 2-AF 9-% R 2-AF NaN3 1,8-—%Fm  MMC
100 pg/m 0.2 pg/m 10.0 pg/m 0.2 pg/m 10.0 pg/m 1.5 pg/m 50.0 ug/m 0.5 pg/m
A A LZRA 3AFma BT £,
<3 IR EHEMIZAZE RN
Table 3 The effects of micronucleus test in mouse bone marrow cell ( xs)
sl s3] I XAEPCEHK  BMEPCEH Mtk XAEPCE&  NCE#H  PCENCE
IR A~ A 1% A A ( xts)
afEa 5 5000 6 1.2+1.1 1000 898 1.117+0.066
i 5 5000 5 1.0£1.0 1000 879 1.14140.067
A 1A Z28 5 5000 4 0.8+0.4 1000 890 1.127+0.069
AP RE 5 5000 5 1.0+0.7 1000 883 1.134+0.053
FEPERT PR 5 5000 105 21.042.2% 1000 941 1.0630.023
i ! 5 5000 7 1.4+1.1 1000 867 1.157+0.072
¥R F4 5 5000 6 1.2+0.4 1000 880 1.137+0.022
g 1&F 40 5 5000 8 1.6£0.5 1000 904 1.109+0.065
RS 5 5000 4 0.8+0.8 1000 873 1.147+0.046
FeVAEST RE 5 5000 128 25.6£32 % 1 000 960 1.043+0.036

E: *HIAM R, P<0.01. FAFR.
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anlEa 5 5000 30.3 11.0 19.3 394 0.0 0.0 0.0 109 2.18+£0.29
Gikilh-ai! 5 5000 28.3 13.3 18.6 39.8 0.0 0.0 0.0 113 2.26+0.34
AR =48 5 5000 31.7 11.5 18.3 38.5 0.0 0.0 0.0 104 2.08+0.43
R bk 5 R 5 5000 22.8 13.8 22.0 41.5 0.0 0.0 0.0 123 2.46+0.23
GEEZ SRS 5 5000 25.6 17.2 19.1 36.8 0.0 03 1.0 383 7.66+0.43*
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