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Triple anti—tuberculosis drugs calcium sulfate/amino acid polymer artificial bone complex in vivo sus-
tained release, an experimental study/DE Xiangyan, SHI Jiandang, WANG Zili, et al/Chinese Journal
of Spine and Spinal Cord, 2013, 23(6): 531-536

[Abstract] Objectives: To observe the control release of complex of isoniazid, rifampicin, pyrazinamide triple
anti—tuberculosis drugs calcium sulfate/amino acid polymer artificial bone in rats. Methods: 80 SD rats with
the age of 6-7 weeks, were randomly divided into the experimental group and the control group, the experi-
mental group (n=40) was implanted with triple anti—tuberculosis drugs bone in sacral spinal muscular; while
the control group(n=40) was implanted with blank boneonly. 1 day, 3 days, 1 week, 2 weeks, 4 weeks, 6
weeks, 8 weeks, 12 weeks after transplantation, 5 rats in each group were killed, high performance liquid
chromatography assay rats were used to test the drug concentration in sample tissue and blood, HE stainings
of rat liver and kidney were used for histological tests. Results: The triple anti-tuberculosis drugs bone in
soft tissue of lem surrounding tissue after 1 day, 3 days, 1 week, 2 weeks, 4 weeks, 6 weeks, 8 weeks, 12
weeks days meassured by High Performance Liquid Chromatography isoniazid was 4.09+0.56pg/ml, 2.45+
1.33pg/ml,  2.12+1.56pg/ml, 1.58+4.12pg/ml, 2.09+2.35pg/ml, 2.31x1.44pg/ml, 4.26+2.17png/ml, 3.79+
0.49ug/ml respectively; the rifampin was 4.02+1.14pg/ml, 1.90+0.11pg/ml, 1.88+0.90mwg/ml, 0.79+1.08wg/ml,
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0.86+0.44pg/ml, 0.89+0.98wg/ml, 3.92+1.09pwg/ml, 3.57+0.22g/ml; the pyrazinamide was 460.87+1.41pg/ml,
440.91 £1.69ug/ml,  430.21+0.86pg/ml,  340.73 £1.45pg/ml,  320.85+2.0pg/ml 270.61 £1.0pg/ml, 230.38 +
0.48g/ml; the concentration in tissue 12 weeks later, reached 10 times the minimum inhibitory concentration.
The average concentration of three drugs in venous blood were 2.79ug/ml, 2.02ug/ml, 4.38wg/ml respectively;
Conclusions:

histopathology showed no liver and kidney damage. The complex of triple anti—tuberculosis

drugs calcium sulfate/amino acid polymer artificial bone can reach control release in vivo, meanwhile it is of

no adverse reaction to liver and kidney tissue.
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Table 1 The HRZ concentration in venous blood after implantation of contained triple anti-tuberculosis drugs

1d 3d 1w 2w 4w 6w 8w 12w
INH 2.09+0.36 2.47+1.03 2.08+1.37 1.76+1.12 1.88+095 2.21+1.44 2.26+2.17 2.79+0.49
RFP 1.82+1.04 2.03+0.19 1.74+0.95 0.52+1.24 0.51+0.56 0.72+0.71 1.78+1.19 2.02+0.21
PZA 5.87+1.41 6.91+1.69 6.21+0.86 4.73+1.45 3.28+2.05 5.08+0.94 6.59+1.03 4.38+0.48

LK INH A F=4.633(P<0.05) ,RFP A F=14.165(P<0.05) ,PZA {8 F=4.633(P<0.05)
Note: In venous blood INH value F=4.633(P<0.05), RFP value F=14.165(P<0.05), PZA value F=4.633(P<0.05)

K2 HZEREBRAAIBERNERAEY A AE (pg/ml,n=5)
Table 2 The value of group A after implantation of contained triple anti—tuberculosis drugs
1d 3d 1w 2w 4w 6w 8w 12w
INH 4.09+0.56 2.45+1.33 2.12+1.56 1.58+4.12 2.09+2.35 2.31+1.44 4.26£2.17 3.79+0.49
RFP 4.02+1.14 1.90+0.11 1.88+0.90 0.79+1.08 0.86+0.44 0.89+0.98 3.92+1.09 3.57+0.22
PZA 460.87+1.41  44091+1.69  430.21+0.86  340.73+1.45  320.85+2.05  320.15+0.94  270.61+1.03  230.38+0.48
A 4l INH {8 F=145.376 (P<0.05) ,RFP {H F=467.459(P<0.05) ,PZA {i F=956.949 (P<0.05)
Note: Group A INH value F=145.376(P<0.05), RFP value F=467.459(P<0.05), PZA value F=956.949(P<0.05)
®3I BEZBRNEZRAAISENERLGY B AE (pg/ml,n=5)
Table 3 The value of group B after implantation of contained triple anti—tuberculosis drugs
1d 3d 1w 2w 4w 6w 8w 12w
INH 3.78+0.65 2.26+1.28 1.94+1.37 2.49+1.91 2.37+2.42 2.68+1.73 3.84x1.15 3.55+0.39
RFP 3.56x1.15 1.94+0.15 1.27+0.67 0.72+1.48 0.77+1.44 0.87+1.08 3.77+1.45 3.45+0.29
PZA 360.82+1.42  370.69+1.07  310.83+1.26  350.44+2.45  360.28+1.03  360.93+1.68  310.22+1.01  300.37+0.54

B 4l INH i F=111.71(P<0.05) ,RFP {8 F=518.579(P<0.05) ,PZA {i F=14.165(P<0.05)
Note: Group B INH value F=111.71(P<0.05), RFP value F=518.579(P<0.05), PZA value F=14.165(P<0.05)
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Figure 1 Experimental group postoperation 2 weeks,

hepatic portal area macrophages,
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liver cells were normal

morphology, with no abnormal of hepatic sinusoid, liver board and interlobular veins(HE x40) Figure 2 Control group

postoperation 2 weeks, hepatic portal area macrophages, liver cells were normal morphology, with no abnormal of hepatic

sinusoid, liver board and interlobular veins(HE x40) Figure 3 Experimental group postoperation 6 weeks, no abnormal

of renal cortex, renal tubular, proximal tubule and distal tubule (HE x40)

Figure 4 Control group postoperation 6

weeks, no abnormal of renal cortex, renal tubular proximal tubule and distal tubule(HE x40)
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