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Table 1 Assessment of metabolites in liver and kidney tissue from La**and Ce** dosed rats after injecting for 48 h*

Metabolites Chemical 10 mg/kg 50 mg/kg Metabolites Chemical 10 mg/kg 50 mg/kg
of liver shift(8) and  (body weight) (body weight) of kidney shift(8) and  (body weight) (body weight)
tissue multiplicity La Ce La Ce tissue multiplicity La Ce La Ce
Bile acid 0.70(s) — — 1 — Triglyceride 0.91 1 1 1 1
Triglyceride 0.91 1 1 1 1 Leu +leu 0.95 — 1 — 1
Valine 0.99(d) — — — — Valine 0.99(d) — — — —
Triglyceride 1.29 — 1 — 1 Triglyceride 1.29 — 1 — 1
Lactate 1.33(d) — 1 — Tt Lactate 1.33(d) — — — —
Alanine 1.47(d) — — — — Alanine 1.47(d) — — — —
Triglyceride 1.57,2.23 1 — 1 — Lysine 1.69(m) — — — —
Lysine 1.69(m) — — — — Glutamine 2.39(m) — — — —
Triglyceride 2.00,2.75,5.32 1 1 1 1 Aspartate 2.68(dd) — — — —
Glutamine 2.39(m) — — — — Lysine 3.02(t) — — — —
Choline 3.20(s) - - = = Creatinine 3.06(s) — 1 — i
GPC 3.24(s) — — — — Choline 3.20(s) — } — !
TMAO + Betaine  3.27 — — — — GPC 3.24(s) — — — —
Taurine 3.42(1) — — —  — || TMAO + Betaine 3.28 — 1 — }
Gle + glycogen 3.50—4. 00 i) ! ! i) Taurine 3.42(t) — — — —
B-Glucose 4.63(d) i ! ! i) Glycine 3.57(s) — — — —
a-Glucose 5.22(d) ! ! ! ! Sugars + amino acid ~ 3.50—4.00 — — — —
Glycogen 5.40 ! ! ! ! Betaine 3.89(s) — 1 — 1
# Abbreviations and keys: s, singlet; d, double; t, triplet; m, complex multiplet; —, not detectably different from the control level;

1, a detectable but minor elevation in concentration, of up to 2 times control; T T, an elevation in concentration corresponding to 2 to 3 times

control levels; | , a minor decrease(20% —50% ) from the control levels.
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Fig.1 600 MHz MAS 'H NMR spectra of liver tissues from the
control and two rare earth-treated rats
a. 50 mg La(NO; ) 3/kg body weight; . 50 mg Ce(NO;);/kg body

weight; c. the control.
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Fig.2 Plots of PC1 vs. PC2 based on the 'H NMR spectra descriptors of the liver tissue samples from the
control(m) , La(NO, ) ,-treated(e) and Ce(NO, ) ,-treated( a) rats
(A) 50 mg/kg(body weight) La(NO;); and Ce(NO; ), and the control; (B) 10 mg/kg( body weight) La(NO; ) and
Ce(NO; )5 and the control; (C) 2 mg/kg(body weight) La(NO, )5 and Ce(NO; )5 and the control. Principal components
1 and 2 embody more than 97. 0% of the data variance.
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Fig.4 Plots of PC1 vs. PC2 based on the 'H NMR spectra descriptors of the kidney tissue samples from the
control(m), La(NO, ) ,-treated( @) and Ce(NO, ) ;-treated( a) rats
(A) 50 mg/kg (body weight) La(NO;), and Ce (NO; ), injected and the control; (B) 10 mg/kg (body weight)
La(NO, ), and Ce(NO, ), injected and the control; (C) 2 mg/kg(body weight) La(NO5 )5 and Ce(NO, ) injected and

the control. Principal components 1 and 2 embody more than 93.0% of the data variance.
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Comparative Investigation on Acute Biological Effect of Lanthanum
and Cerium by MAS 'H NMR-based Metabonomic Approach

LIAO Pei-Qiu, WU Hui-Feng, ZHANG Xiao-Yu, LI Xiao-Jing, LI Zhong-Feng,
LI Wei-Sheng, WU Yi-Jie, PEI Feng-Kui "
( Changchun Institute of Applied Chemisiry, Chinese Academy of Sciences, Changchun 130022, China)

Abstract High-resolution magic-angle-spinning( MAS) 'H NMR spectroscopic and pattern recognition( PR)
based methods were applied to compare the different acute biochemical effects between La ( NO, ),- and
Ce(NO, ) ,-treated rats. Male Wistar rats were treated with various doses(2, 10, 50 mg/kg body weight) of
La(NO,), and Ce(NO;),, and MAS 'H NMR spectra of the intact liver and kidney tissues were analyzed by
using principal components analysis to extract metabolic information. The target lesion of La(NO, ), to liver
and Ce(NO, ) to both liver and kidney were found by MAS 'H NMR-PR methods. This work illustrated that
the combination of NMR and pattern recognition technique is a powerful method to study the biochemical
effects induced by xenobiotics.

Keywords Magic-angle spinning NMR; Metabonomics; Tissue; Rare earths; Biological effects
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