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Determination of pyrazinamide content in bone tissue by high performance liquid chromatogray

Shi Hua, Ge Zhao-hui, Liu Bin, Wang Zi-li

Abstract

BACKGROUND: Pyrazinamide is a primary drug for intensive chemotherapy and its tissue distribution is greatly significant for
therapy of spinal tuberculosis.

OBJECTIVE: To establish a high performance liquid chromatogray method to determine pyrazinamide content in bone tissue of
patients with spinal tuberculosis.

METHODS: The vertebrae obtained from 10 patients with spinal fracture who underwent anterior cervical corpectomy were
prepared into blank bone homogenate and pyrazinamide content in bone tissue was determined by high performance liquid
chromatogray. Bone tissue samples including sclerotic bone, subnormal bone, necrotic tissue and ilium were harvested from 18
patients with spinal tuberculosis who received 2HRZ/H2R2Z2 chemotherapy. Supernatant of pyrazinamide bone homogenate
was prepared by perchloric acid precipitation. The specificity, recovery rate, precision, and linear range of the high performance
liquid chromatogray method were evaluated.

RESULTS AND CONCLUSION: Pyrazinamide was greatly absorbed at a wavelength of 265 nm and retained for 7.48 minutes,
without presence of interference peak. Within the range of 0.048-3.120 ug/g bone homogenate, there was a good linear
relationship between pyrazinamide peak area and bone homogenate concentration (r = 0.999 91), absolute recovery rate was
89.18%-93.75%, method recovery rate was 96.30%-100.45%, inter-day and intra-day relative standard deviation was
4.26%-8.78% and 5.12%-9.01%, respectively. The pyrazinamide content in the sclerotic wall of the vertebrae was approximate
to the minimal inhibitory content and its content may reach the effective therapeutic content in the subnormal bone outside the
sclerotic bone and self-contrast ilium. But pyrazinamide was hardly detectable in the sclerotic foci in the compromised vertebrae.
The established method is accurate, precise, and reproducible, and it is effective for detection of pyrazinamide content in bone
tissue. The pyrazinamide content varys greatly in different tissues of spinal tuberculosis, and the sclerotic wall is a tissue barrier
to prevent pyrazinamide penetration into tuberculosis focus from normal vertebrae.
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In the experimental chromatographic conditions, baseline of sample
chromatogram was straight, the pyrazinamide was greatly absorbed at
a wavelength of 265 nm and retained for 7.48 minutes, without
presence of interference peak

Figure 1 High performance liquid chromatography of
pyrazinamide (PZA)
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Table 1 Precision and recovery rate of pyrazinamide (n=5)

Concentration Relative Absolute Precision relative standard
(ng/g) recovery rate  recovery deviation (%)
% rate (%
(%) (%) Within days Between days
0.097 96.30+£3.69 89.18+2.77 8.78 9.01
0.781 98.87+4.53 91.98+2.52 6.95 8.47
3.120 100.45+6.80 93.75+3.41 4.26 5.12
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Table 2 Pyrazinamide concentration in ilium and vertebral
focus at 2 and 4 h after oral medication (xts,n=5, ug/g)

Necrosis

Subnormal bone . .
tissues inside

Time Sclerotic bone

(h) LS outside the focus RuEEkR tWh:"scIerotlc the sclerotic
wall

2  7.61x2.62 0.82+0.26° 7.55+2.58 None

4 7.10+1.69 0.78+0.24° 6.93+1.72 None

%P < 0.05, vs. ilium
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