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Metabonomic study on the effects of allicin on rats
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Abstract: To investigate the effects of allicin on rats by NMR-based metabonomic method, the changes of
endogenetic metabolites in normal rat urine and the influences on metabolism were analyzed with bio-nuclear
magnetic resonance (NMR) method and partial least-squares discriminant analysis (PLS-DA) after intraperitoneal
administration of allicin solution. The identified biochemical effects associated with allicin dosing included
elevated then gradually recovered urinary levels of Kreb’s cycle intermediates, such as citrate, a-ketoglutarate
and succinate and increased concentrations of ketones. Meanwhile, decreased urinary concentrations of glucose,
lactate, alanine, hippurate and trimethylamine oxide were observed. =~ The PLS-DA revealed that the
matabonomic profiles of allicin treated groups were obviously different from those of the control group. Allicin

may change metabolism significantly in normal rats.

The study of the pharmacologic mechanism of allicin by

metabonomic method is practicable and it could be explored further.
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Figure 1 'H NMR spectra (6 0-9.5) of rats urine samples from
control and experiment groups at different times after intraperi-
toneal administration of allicin solution (10 mgkg ', calculated
as allicin)
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Figure 2 PLS-DA (partial least-squares disariminant analysis)
score plots derived from 'H NMR spectra of urine samples from
control and experiment groups at different times after intraperi-
toneal administration of allicin solution
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Figure 3 Loading plot derived from "H NMR spectra of urine
samples from control and experiment groups at different times
after intraperitoneal administration of allicin solution

Table 1 Changes of some metabolites in urine of rats after
intraperitoneal administration of allicin solution

. . . Change / day
Metabolite Chemical shift ()

1 3 5 7
p-Hydroxybutyrate 4.16 (dt), 2.41 (dd), 1.20(d) 1 1 T -
Lactate 4.11 (q), 1.32 (d) 1 1 l 1
Alanine 3.77 (q), 1.47 (d) 1 1 ! !
Acetone 2.22 (s) - - i 1
Pyruvate 2.26 (s) - - 1 T
Succinate 2.39 (s) 1 1 T -
a-KG 2.45 (1), 3.01 () 1 1 T -
Citrate 2.55(d), 2.70 (d) T T - -
TMAO 3.26 (s) l l l l
Glucose 3.42-3.70 1 1 1 1
Taurine 3.27 (1), 3.43 () [
Hippurate 3.97(d),7.56 (6, 7.65(), L L 1 |

7.84 (d)
Note: “|” decrease; “1” increase; “—” no obvious change,

compared to control; “s” single peak; “d” double peaks; “t” triple
peaks; “q” quartet
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Figure 4 Microphotographs of kidney (a) and liver (b) tissues.
E: Day 7 group
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