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Introduction

Metabolomics, the comprehensive investigation of tissue metabolism, is increasingly being used to characterize disease and identify treatment targets. However,
metabolomic studies are still sparse in multiple sclerosis (MS), and are extremely rare in its animal modwel, experimental autoimmune encephalomyelitis (EAE). We
have previously demonstrated the feasibility and potential of metabolomic EAE research by NMR spectroscopy of brain extracts [1]. In continuation of this work, we
now present the results of an application of this method to the determination of metabolic effects of injecting rats with complete Freund’s adjuvant (CFA) and spinal-
cord homogenate (SC-H). CFA is a well established mycobacteria-containing immunopotentiator that is employed with SC-H or brain homogenate to facilitate active
induction of EAE in laboratory animals. Metabolic fingerprints characteristic of biochemical events caused by these treatments are analyzed. The results of this
comprehensive study are interpreted in conjunction with histological results obtained from the same animals. The final objective of this work is to gain detailed insight
into the mechanisms involved in this EAE model.
Methods

One gram Guinea pig SC and 1ml saline were homogenized, and the resulting SC-H was then emulsified in 2 ml of incomplete Freund's adjuvant supplemented with
20 mg of Mycobacteria tuberculosis (Mt) H37Ra, as described previously with slight modifications [2]. One group of Lewis rats (n=6) received 0.1 ml of the CFA/SC-
H emulsion subcutaneously at the basis of the tail. A second group (n=9) received 0.1 ml of the emulsion containing CFA (500 pg Mt) without SC-H, under the same
conditions. A third group (n=9) was not injected and served as a control group (Contr). CFA/SC-H rats were anesthetized by isoflurane inhalation and sacrificed by
cervical dislocation on the day they displayed clinical signs of EAE (usually 12-15 days after immunization). On the same day CFA and control rats were sacrificed for
comparison. The brain was swiftly removed, freeze-clamped and stored at -80°C for metabolomic MR spectroscopy after tissue extraction with
methanol/chloroform/water (4:4:4 ml). Several brain hemispheres were stored in formol for histology. The aqueous and organic extract phases were separated and
analyzed by 'H and *'P NMR spectroscopy at 400.1 and 162.0 MHz, respectively, on an AVANCE 400 spectrometer (Bruker) as described previously [3].
Subsequently, metabolites [pumol/g tissue] were quantified using Bruker’s Topspin software [3]. Both parametric and non-parametric methods were employed for
statistical evaluation (Prism 5.0, GraphPad, San Diego, CA, USA), complemented with multivariate analyses (JMP 9.0.0, SAS Institute, Cary, NC, USA).

Results
Selected regions of a high-resolution 'H NMR spectrum of the aqueous phase of a rat brain extract (Fig. 1) show metabolites used in inter-group comparisons (Fig. 2).
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