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Introduction
It is well known that the type and dose of anaesthesia affects both cerebral blood flow and metabolism 1–
3. For experiments which involve measuring small changes in neuro-chemical levels either between
groups, or following treatment, any differences in experimental conditions which increase the amount
of variability can either mask or alter the results of those experiments. Quantifying the variability in
metabolites based on duration of anaesthesia or time of day allows experiments to be designed for
maximum sensitivity and can also improve comparison of data acquired under different experimental
conditions.

Methods
Male Long Evans rats, weighing 150-250 g were housed on either a normal light cycle (5 rats) with
lights on from 6am until 6pm or a reverse light cycle (3 rats) with lights on from 6pm to 6am. Scanning
was done using a 7T Bruker BioSpec MRI. Anaesthesia was induced using 5% isoflurane and
maintained using 0.75-2.5% isoflurane as required to maintain respiration in the range of 30-60 breaths
per minute. Temperature was maintained at 37°C using either water or hot air heating (SA Instruments,
Stonybrook, NY). Data acquisition began between 9 and 10am, and MRS data was acquired alternately
in the hippocampus and thalamus for 5 hours using a PRESS sequence with TE 16ms, TR 2.5s, 725
averages, a spectral width of 3005 Hz, RF bandwidth of 5400Hz, and 4096 complex data points.
Data was analyzed using LCModel (Stephen Provencher Inc., Oakville, Ontario, Canada) 4. Univariate
ANOVA was used with voxel location, number of hours under anaesthetic, and light cycle as fixed
factors and metabolite concentration as dependent factor.

Results
Of the 17 metabolites included in the LCModel basis set, 10
had Cramer-Rao bounds < 20% and were included in the
analysis along with 4 combinations. Based on the ANOVA
analysis, the anaesthesia duration had a significant effect
on Cr, PCh (p<0.05), as well as GPC+PCh (p<0.001). The
light cycle – normal vs. reversed – had a significant effect
on the concentration of Cr+PCr, GABA, Glu (p<0.01), as
well as Gln, GPC+PCh and Tau (p<0.001). Effects were
more noticeable in the Thalamus than in Hippocampus.

Discussion
Duration of anaesthetic was contributed significantly to the
variability in both Cr and PCh, as well as the combination of
GPC+PCh. The time of day, whether the rats were scanned
during their night cycle or day cycle affected GABA, Glu, Gln,
Tau, Cr+PCr, and GPC+PCh. These effects were also
dependent on brain region, and while the effects were linear
for GPC+PCh (Fig. 1) this was not the case for all
metabolites.

Figure 1. Concentration of
GPC+PCh in Thalamus over 5
hours for Normal (blue) and Reverse
(yellow) light cycled animals.

Conclusion
Both duration of anaesthesia and light cycle can affect the metabolite concentrations in the brain. Care
must be taken when designing experiments so that these effects do not decrease the sensitivity of the
experiment or lead to mistaken conclusions.
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