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Effect of madder on bone micro-structure in rats
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Abstract: Objective Bone could be stained with red color by madder. However, whether feeding with the madder has
significantly toxicity in animals was still unknown. This study was designed to explore this question. Methods Eighty 1-month
rats were selected in this study, and then randomly divided into 6 groups (0% , 5% , 10% , or 15% madder added in diet). After
0.5-, 1-, 3—, and 6-month feeding, all the rats were executed. And the bilateral femur, the internal organs, and the blood were
collected. Results The results showed that the mean thickness, the inner diameter, the external diameter, the marrow cavity area,
the cortical bone area, the total area, and the bone mineral density of the femur diaphysis in 10% group and 15% group increased
significantly compared with those in 0% group. The trabecular bone volume, the trabecular thickness, the connectivity density, the
trabecular number, and the bone mineral density of the distal femur in 10% group were higher than those in 0% group. The
trabecular separation and the structure model index of the distal femur in 10% group were lower than those in 0% group. However,
after 6-month feeding, the blood levels of urea nitrogen and creatinine in 15% group were significantly different with that in 0%
group. Conclusion There is no toxicity of 10% madder in the diet for rats. Madder can improve the length of the femur and the
bone micro-structure, which provides the experimental basis for the reasonable application of madder.
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Table 1 Detection results of the serum levels of biochemical indexes in different groups

251 CK(U/L) CK-MB(U/L) AST(U/L)  ALT(U/L) BUN(mmol/L) CRE (umol/L) AMY(IU/L)  GLU(mmol/L)
5% group 28.23+26.57 227.28+19.37 8229517  31.56+2.47  10.71+1.33 2134133  189.66+20.78 9.21 +0.53
10% group 236.56+29.37 236.77+16.57 8240547  31.243.17  11.52+1.44  22.38+1.44 19113 +21.55 9.32 0.4
15% group 241.33+21.82 243.55+20.83  83.19+5.67  32.17+3.45  1626+1.17° 26.66+1.17% 198.64 +20.46 9.66 +0.47
0% group 234.23+21.57 4569 +12.34 8324599  31.45+2.66  10.79+1.24  21.02+1.54 196.88 +21.33 9.51 £0.54

VE O R OF B8+ AR iERE 5 0% M HLEL, " P <0. 05 R 225 3

Data are expressed as the means = SD; * P <0. 05 versus the 0% group
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Table 2

The changes of the bone micro-structure of the femoral diaphyseal in rats after feeding with madder

Mean Thickness  Inner Perimeter ~ Outer Perimeter Marrow Area Cortical Area Total Area FD BMD
] WEE i 45

(mm) (mm) (mm) (mm?) (mm?) (mm?) (mg/em?)

0.5 0% group 0. 131 £0.01 5.34+0.98 6.12£1.12 1.21 £0.55 0.87 +0.22 3.13£0.31 735.8 £41. 1
month 10% group 0. 133 £0.01 5.31+0.96 6.11+£1.08 1.23 £0.54 0.89+0.23 3.20£0.34 741.1£42.0
1 0% group 0.251 £0.01 6.65+1.0 8.34+1.54 3.43 £0.67 1.90 +0. 36 5.34 0. 64 825.7 £81. 1
month 10% group 0.259 £0.01 6.73 +0. 88 8.41+1.33 3.47 £0. 65 1.95 +0.34 5.36 +0.55 824.6+£79.3
3 0% group 0.344 +0.03 6.83+1.22 10.22 +1. 34 3.84 +0.93 3.26 +1.00 7.05+1.3 1098.1 £88.2
month 10% group 0.371 £0. 02 7.52+1.12 10.32 £1.56 4.23 £0.91 3.39+0.94 7.08 £1.4 1126.3 £87.5
6 0% group 0.385 +0.01 7.51+1.22 10.87 £1.71 4.04 £0.94 3.77 +0.97 7.12+1.31 1158 £99.5
month 10% group 0.444 +0.02 " 8.49+1.34" 13.95 +1.87" 4.68 +0.97 " 4.54+0.92" 7.91+1.13" 1268.6 +101 *

T B R O 8+ bR IS 5 0% HIHLER, " P <0.05 R 2R R

Data are expressed as the means = SD; P <0.05 versus the 0% group
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Table 3 The changes of the bone micro-structure of the distal femur in rats after feeding with madder

] W i 1] 2 5 BV/TV (%)  Tb.Th(mm) Conn.D(/mm’) Tb.N (/mm)  Tb.Sp (mm) SMI DF BMD (mg/cc)
0.5 0% group  0.771 £0.11  0.033 £0.002  12.1 =1.21 1.99 +0. 65 0.44 +0.013 3.03 +0. 87 143.1£21.6
month  10% group  0.761 £0.12  0.032£0.003  12.8 +1.33 1.94 0. 61 0.45+0.014  3.05£0.90 144.7 £22.8
1 0% group  0.891 =0.14  0.059 £0.005 17.47 £1.33 2.56 £0.71  0.361 +0. 023 2.21 £0.93 160.1 +33.8
month  10% group  0.86+0.15  0.057 £0.004  17.9 +1.28 2.66 £0.78  0.347 +0.03 2.264 +0. 89 159. 87 £34.2
3 0% group 2.88 0.3 0.097 +0.007 31.55 6.5 3.07+0.89  0.287 +0.01 1.83 +0.74 246.7 +57. 4
month  10% group  4.37+1.5%  0.128 £0.01"* 30.297 +6.4 " 3.85+0.86" 0.200+0.011* 1.42£0.76° 262.85+56.8"
6 0% group 6.29+1.5 0.13+0.01  34.97 +6.7 3.72£0.94  0.186 +0. 005 1.12 0. 08 255.95 +66.2
month  10% group  16.76 +4.3°  0.20+0.02" 43.60 +8.5" 4.19+0.94% 0.127 £0.005* 0.988 +0.07"  322.51 +65.2"

T B R O B = A2 s 5 0% AHILER, * P <0.05 FR 25 3%

Data are expressed as the means + SD; * P <0. 05 versus the 0% group
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