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Abstract

The present study was undertaken to examine whether '"H-NMR and *P-NMR were
valuable methods to study pathogenesis of aconitine intoxication in rats and rabbits.

Analysis by '"H-NMR spectrum of the D,0O-extracts from organs or tissues of animals
with aconitine intoxication allowed to quantitate simultaneously concentrations of lactate,
pyruvate and several other substances of low molecular weight. Similarly, *P-NMR was also
found to be useful and rapid parameter to quantitate the ratio of creavine phosphate, ATP (a,
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B, v), ADP (a, B), sugar-P and Pi to total phosphate contained in the extracts.
These results indicate that use of NMR ({H-NMR and *'P-NMR) may provide a valuable
procedure to study pathogenesis of aconitine intoxication and its cause of death.
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Fig. 1 200 MHz 'H-NMR spectra of H,O extracts of dorsal muscle from rat at § hour post-mortem.
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Table 1 Death from bleeding concentration of metabolites in heart muscle of
rabbits as determined by 100 MHz 'H-NMR.
Post-mortem time
0 hr 0.5hr 1hr 3hr 8 hr
Metabolites
mM mM mM mM mM
Lactate 19.6+1.9 31.9%2.2 31.8+4.7 25.5%5.1 28.6%5.3
Pyruvate 7.4+1.8 11.8+1.9 9.3+1.8 9.7+2.6 10.2+2.8
Glucose 2.4+0.6 3.9+0.7 2.940.9 3.9+1.7 2.9+1.5
Table II Death from bleeding concentration of metabolites in dorsal muscle of
rabbits as determined by 100 MHz 'H-NMR.
Post-mortem time
0hr 0.6hr lhr 3hr 8 hr
Metabolites
mM mM mM mM mM
Lactate 25.1x2.5 23.8%3.1 29.4+£7.8 18.8+6.9 15.9+3.4
Pyruvate 11.4+3.2 12.3+£3.0 13.8£3.7 13.2£6.5 9.1+3.8
Glucose 3.0%+0.6 4.6+0.3 4.7+0.4 3.9+1.9 3.5+2.0
Table lil Death from acute aconitine poisoning concentrations of metabolites in
heart muscle of rats* as determined by 100 MHz 'H-NMR.
Post-mortem time
0hr 1hr 3hr 6 hr
Metabolites
mM mM mM mM
Lactate 14.7+1.3 17.3%+1.0 20.3+0.9 12.1%+3.5
Pyruvate 3.5+0.7 4.5+0.5 4.5+0.4 2.2%2.0
Glucose 0.9+0.5 1.7+0.9 1.5+0.7 0.9+0.7

*Male rats of wister strain, weighing about 200 g, were sacrificed by aconitine.

Table IV Death from acute aconitine poisoning concentrations of metabolites in
dorsal muscle of rats* as determined by 100 MHz 'H-NMR.

Post-mortem time
0 hr 1hr 3hr 6 hr
Metabolites
mM mM mM mM
Lactate 53.5+4.9 32.3+9.9 30.5+8.5 28.7£5.2
Pyruvate 18.2+2.2 13.1+5.5 10.5+4.7 10.5x2.9
Glucose 4.5+1.1 4.7+1.8 2.7x1.9 3.3%£1.3

*Male rats of wister strain, weighing about 200 g, were sacrificed by aconitine.
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Fig. 2 80.76 MHz *'P-NMR spectra of herat muscle from rabbit killed by aconitine poisoning.
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Fig. 3 80.76 MHz *P-NMR spectra of dorsal muscle
from rabbit taken at Ohr., 0.5hr., 1hr., 3hr. and 4hr.
post-mortem {(death of bleeding).
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Fig. 4 80.76 MHz *'P-NMR spectra of kidney from rabbit killed by aconitine poisoning.

Table V. Concentrations of metabolites in aconitine poisoning of rabbit serum.

Sample Control aconitine poisoning
Meta No.
-bolites No:(3] | No:[5] | No:[5] | No:[4] | No:[4] | No:[1] | No:[Z
LDH 71.0 66.0 161.0 152.0 126.0 172.0 149.0
CPK 216.0 171.0 729.0 451.0 434.0 1462.0 430.0
GOT 23.0 14.0 38.0 27.0 14.0 131.0 40.0
GPT 53.0 56.0 62.0 49.0 40.0 100.0 26.0
ALP 7.3 9.3 10.7 8.5 8.1 10.5 8.0
v-GTP 5.0 6.0 .0 — 5.0 6.0 7.0,
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