Origin of the NMR detected “MOBILE LIPID” intensity changes in C6 glioma cells 
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NMR-visible mobile lipids (ML) resonances at 1.28 and 0.9ppm have been described in the spectral pattern of aggressive tumours and in cultured cell typesi. These ML mostly originate from triacylglicerol (TAG) in droplets (1-10 micrometers of diameter) ii iii and have been related to necrosis and hypoxia in tumoursiv and proliferation rate in cultured cellsii. Proper understanding of the biochemical and biophysical origin of these ML could help MRS of human brain tumours to provide useful information for diagnosis, prognosis and therapy planningv. C6 cells display variable ML content (increase by 5-27 times) with proliferation arrest under defined culture conditionsii, vi. Our objective has been to ascertain whether ML intensity changes with proliferation rate in normally growing C6 cells are caused by biochemical changes (variation in TAG content per cell) or a different origin needs to be considered.
C6 total lipid cell extractsvii of cultured cells (day 4 cells, log phase, n=3, and day 7 cells, postconfluent, n=3) and {1}-13C-glucose 99% enriched grown cells (day 4 cells, n=3, 24h incubation with 13C enriched glucose, day 3-day 4, and day 7 cells,n=3, 48h incubation with 13C enriched glucose, day 5-day 7) were studied by 1H-13C HMQC  in an ARX Bruker 9.4T (SeRMN, UAB) and data analysis was performed using SPSS 11.5 for Windows (SPSS Inc., USA), with significance at p<0.05.

Quantitation of C6 lipid extracts by 1H-13C HMQC showed no statistically significant changes in TAG content between day 4 and day 7 cultured cells. When comparing 1H-13C HMQC experiments of extracts of normal growing C6 cells and C6 cells incubated with {1}-13C-glucose, the increase in the ratio TAG ', '/choline (normalized to phosphatidylcholine content) is 4.3 times higher comparing day 4 cells and day 4 (3+1) labeled cells, and 11.3 times higher between day 7 cells and day 7 (5+2)  labeled cells. On the other hand, we found an increase of 50 times in the glycerol carbon of phospholipids  (PL) /choline ratio between day 4 and day 4-labeled cells, while this ratio increased 26 fold between day 7 and day 7- labeled cells. Synthesis of PL and TAG is necessary for cell duplication if their content is to remain constant. Then, PL content per cell does not change between log and post-confluent cells (result not shown), while TAG content per cell does not change either. Also PL labelling, during log phase incubation with {1}-13C-glucose, is about 10 times higher than TAG labeling for the same time interval. This suggests a differential cellular compartimentalization of the synthesis pathway for PL and TAG, additionally requiring an origin different from glucose for TAG synthesis under the experimental conditions here assayed.
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