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ABSTRACT Objective To study the effect of different treatment period of isoniazid INH on the
metabonomic profile of rat urine and its relationship with traditional toxicity evaluation of blood biochemical in-
dicators and histopathology and to explore the feasibility of metabonomics in the application of drug toxicity.
Methods  Sixty male Wistar rats were orally administrated with 0 50 100 200 and 400 mg. kg ™' INH for

3 7 and 14 days respectively. Rat urine was then collected and its 'H nuclear magnetic resonance NMR
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spectra were acquired. All animals underwent traditional toxicity evaluation. Results Hepatotoxicity was re-
vealed by traditional toxicity evaluation in rats treated with higher dosage and longer treatment of INH. Time-re-
sponse relationship existed during the treatment. Time-dependent metabonomics changes conformed with the re-
sults of traditional toxicity evaluation. The urine metabonomics showed a trajectory bias from those of the con-
trols or pre-administration and such bias exaggerated along with the prolongation of treatment indicating a se-
verer toxic injury. Along with the increase of the concentrations of urinary taurine and glucose and the decrease
of the concentrations of urinary citrate and 2-oxoglutarate the ' H NMR spectra of urine in rats treated with INH
also changed. Conclusions The metabonomics technique can distinguish the onset and development of toxici-
ty which helps track and identify biomarkers. The hepatic toxicity induced by INH is related to the injury of

mitochondrial function reduction of energy metabolism in tricarboxylic acid cycle and perturbations in the me-

tabolism of glucose and lipid. The effect of INH on the rat urine metabonomic profile is related with INH toxi-

cology. Therefore metabonomics can be recognized as an ideal technique to explore and evaluate the drug tox-

icities.

Key words metabonomics nuclear magnetic resonance pattern recognition isoniazid hepatotoxicity
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Table 1 Effects of INH on the changes of rat weight and liver index % n=4
PRI Weight increase rate JFRE45 % Liver index
74 Group
3d 7d 14 d 3d 7d 14 d
Xt 8 4H Control 14.0+4.2 35.1+5.0 70.8 £6.3 4.02 £0.28 4.01 £0.23 3.60 +£0. 21
#2454 INH mg- kg™!
50 12.9£2.6 28.9+4.6 60.5+6.4% 4.36 +0.41 4.20 £0.23 4.21+0.19
100 11.7£3.2 22.4+£3.0% 55.0£3.9% 4.42 +0.81 4.43 £0.32 4.37+£0.29
200 10.0+3.0 13.3+£3.7% 39.5+4.0% 4.46 £0.51 4.70 £0. 30 4.77 £0.35*
400 7.6+3.0 8.6+3.4% 34.9£3.2% 4.58 +£0.58 4.85+0.42 4.86 +0.48*
INH SR SXIR4UAHEE + P <0.05
INH isoniazid * P <0.05 compared with control group
T2 SRR A B R R A AR AR A
Table 2 Effects of INH on selected clinical chemistry parameters n=4
ALT U- L-! AST U- L-! STB  pmol- L~!
341 Group
3d 7d 14 d 3d 7d 14 d 3d 7d 14 d
X} HE2H Control 13.5+2.4 14.2+ 3.1 13.8+2.4 58.0x+ 4.7 63.0+ 5.2 60.0+ 4.2 3.76+0.233.10+0.19 3.30+0.14
252520 INH mg- kg~!
50 20.1+4.2 23.0+ 3.0 27.0+4.7 68.0+ 4.3 77.8+ 2.1 86.4+ 2.4 5.20+1.335.93+0.51 7.24+1.47
100 21.8£5.2 27.1+ 4.3 33.0+£5.2* 72.0+ 5.6 81.3+ 5.5 91.0+ 6.4 545+2.786.22+2.16 8.10+2.66
200 26.2+5.7 28. 1+ 7.2% 42.2+£5.3* 75.8«11.2 85.7+11.3 107.2+ 8.8* 5.77+1.316.52+1.48 9.13 +1.81*
400 29.0£7.1% 40.2 £10. 1* 56.6 £2.7* 81.0+18.7 89.5£22.2%112.5+21.2* 6.09+1.27 7.43+1.53 9.66 £2.61*
ALT WNEMZEIEEBE AST RLAMEELBE STB MUFSHAR SWHEAMIL =« P<0.05

ALT alanine aminotransferase AST aspartate aminotransferase STB  serum total bilirubin
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Fig3 Scores t and plot of a 2-component PCA model on the
"H NMR spectra of urine samples obtained from each rat
of control group and INH group
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vl e 2 RRERD IR R SE F
HRHARSGS 1 ~4 KGR N=X] sl
=INH 50mg- kg' 1I=INH 100 mg- kg™
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Fig 4 Scores t and plot of a 2-component PCA model on the ' H NMR specira of urine samples obtained the 0 day to the 14 th day from
control group and 50 mg: kg ™' INH group
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Fig 5 Scores t and plot of a 2-component PCA model on the ' H NMR spectra of urine samples the O day to the 14 th day obtained from

control group and INH group
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H0~14K 210~14=INH 200mg- kg™' 4255 0~14 K 410 ~14 =INH 400 mg- kg™' #2450 ~14 K
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14 days after administration INH 100 mg: kg ™'group 210-14 0-14 days after administration INH 200 mg- kg ™' group 410-14
0-14 days after administration INH 400 mg- kg ™' group
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