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INTRODUCTION: Alzheimer’s disease (AD) is one of the most common forms of dementia, marked with loss of memory and cognitive
functions. ABPP-PS1 mice exhibit severe memory loss and intense plaque load which is the hallmark of the AD?. Glucose oxidation and
neurotransmitter cycling assomated with glutamatergic and GABAergic neurons have been shown to be reduced in ABPP-PS1 mice
even at the age of 6 months®. Amalaki Rasayana (AR), a traditional Ayurvedic formulation, has been shown to reduce the DNA damage
associated with age in neurons and astrocytes* and to improve several biological parameters in Drosophila model®. The objective of the
present study is to evaluate the potentral of two drugs AR and Donepezil (Dp) on cognitive function and neuronal metabolism in ABPP-
PS1 mice at 12 months of age by using 'H- [ C] NMR spectroscopy in conjunction with infusion of [1, 6-' Cg]glucose

MATERIALS AND METHODS: All animal experiments were performed under approved protocols by the Institutional Animal Ethics
Committee. Dp or AR were administered for 30 days to different groups of mice: Group (i) WT+NS, (ii) ABPP-PS1+Normal Saline (NS),
(iii) WT+Dp (2 mg/kg), (iv) ABPP-PS1+Dp (2 mg/kg), (v) WT+AR (2 g/kg), (vi) ABPP-PS1+AR (2 g/kg). Learning and memory in ABPP-
PS1 mice were assessed using Morris water Maze MWM) test. Metabolic measurements were performed in overnight fasted mice.
Urethane anesthetized mice were administered [1, 6-' C:]glucose for 10 min through tail vein using bolus variable infusion rate®. Blood
was collected and head was frozen in situ into liquid nitrogen at the end of |nfu3|on Metabolites were 100 - o
extracted from frozen brain tissues (Cerebral cortex, hippocampus, strlatum) Concentration and
percentage 3C enrichment of cerebral amino acids were measured in 'H- [ C] -NMR spectrum (Fig. 2)
of tissue extracts acquired at 600 MHz spectrometer

RESULTS AND DISCUSSIONS: ABPP-PS1 mice treated with NS could not reach the platform in
MWM test suggesting impaired learning and memory. Intervention with AR or Dp improved the
learning in ABPP-PS1 mice, and decreased latency to reach the platform (AR: 66+16 and Dp:
42.7+20 s) (Fig. 1). Cortical levels of glutamate (Wild-Type+NS: 13.6+0.2 pmol/g, ABPP-PS1+NS:
12.2+0.1 pmol/g) and NAA (Wild-Type+NS: 7.8+0.1 umol/g, ABPP-PS1+NS: 7.3+0.1 pmol/g) was
found to be significantly lower (p<0.01) in ABPP-PS1 treated with NS as compared with age matched
control. Administration of AR improved the total level of glutamate (13.0+0.2 pmol/g p=0.002) and
NAA (7.7+0.3 pmol/g, p=0.04) in ABPP-PS1 mice. Furthermore, the reduction in 3c Iabelrng of amino
acids in ABPP-PS1 mice was improved upon AR treatment (Fig. 2A). Accumulation of '3C label into
cortical Glucs (ABPP-PS1+NS: 1.18+0.09 pymol/g, ABPP-PS1+AR: 1.51+0.09 ymol/g, p=0.001) and ??-
Gincs (ABPP-PS1+NS: 0.13+0.02 umol/g, ABPP-PS1+AR: 0.17+0.02 pmol/g, p=0.02) was increased ™
upon AR treatment in ABPP-PS1 mice, suggesting that AR improved the cortical glutamatergic Fig.1: Escape Latency of Mice
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provide a strategy for

the management of AD patients.
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