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Alzheimer’s disease (AD) is characterized by altered cerebral glucose metabolism and mitochondrial IMCTS Animals: Four groups of mice were used: the tauopathy mouse model (TE4) expressing tau /‘_ﬁj% Ex vivo assays
respiration>, but how these alterations lead to the neurodegeneration observed in AD is not yet fully (P301S) and human-APOE4 at 2 Months (M) (asymptomatic, n=7) and 12M (x 1M) (advanced o 9§ -
13 . . 4 I\
understood. e pathology, n=15) and mice expressing human-APOE4 (E4) at 2M (n=6) and 12M (+ 1M) (n=17). %D TE4  — h j Toemm
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Hyperpolarized (HP) 13C MR spectroscopy (MRS) has emerged as a powerful method to detect in vivo [1-°C]Lactate 11-15C]Alanine ME:llgI?EtIC EieESOI;?nk:ed SPECt_mSlng:jV and Imaging: [1d Clpyruvate wals pole?rllzedlln a SPINlab ﬁ@ E4 '?74
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metabolic fluxes in real time3. HP 13C MRS provides key information on the fate of pyruvate, the end ['C]Bicarbonate PDH fpo arlzsr L )_' .a }mam'.C ata w.ere f—,\c.qwr.e u:':i alsi);i:ctra spatia S%U S(Ie\/lsequeng_(le_
product of glycolysis, by measuring the conversion of HP [1-13C]pyruvate (Pyr) to [1-13C]lactate (Lac) and I\ZIORT the egml\;'lgsg IO t € mt_lfavenogsT(l.v.) |nJect|c;n ° . [1- ]pyru;;ate (80 m ()jo|n ?
[13C]bicarbonate (Bic), to investigate changes in glycolytic and oxidative (mitochondria) metabolism, .y scanner ° uqunS)Z oW and 1, W (prfe an ,pOSt intravenous Dotarem (gado nium- oo '
respectively?. s based contrast agent) injection) MRI was acquired using a 9.4T MRI scanner (Bruker). T, ratio o \g,\} P 1ot /HP[1-1ac]pyruvate
~— maps were calculated as ([Pre-Post]/Pre) i.v. injection). \« ,\}f{\ I |
. . Schematic of hyperpolarized [1-13clPyruvate Intravenous Colorimetric glutamate assay: Pyruvate dehydrogenase (PDH) and lactate dehydrogenase _— N /
O bJeCtlve (LDH) enzyme activities were quantified according to kit protocol. = S
: : : — : : : i Statistics: Statistical significance was evaluated using unpaired t-tests comparing E4 and TE4 e -/
Here, we used MRS of HP [1-13C]pyruvate to investigate glycolytic and oxidative metabolism alterations in the novel and clinically . . - x . .t T
. e mice at 2M and 12M (*p<0.05, ** p<0.01, p<0.001, p<0.0001). B o)
relevant TE4 model of tau-dependent neurodegeneration®.
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Figure 1: Representative images showing summed hyperpolarized 13C MRS spectra for 2M (top row) and 12M old E4 and
TE4 mice. Spectra show resonances for [1-13C]Lactate (183 ppm), [1-13C]Pyruvate (171 ppm), and [*3C]Bicarbonate (161

12M old TE4 AD mice produce significantly lower

bica rbonate (BIC/Pyr and BiC/LaC), indicative Of OXidative ppm). Red arrow highlights smaller Bic peak. Graphs show ratios of Lac/Pyr, Bic/Pyr, and Bic/Lac for 2M (blue graphs) and E4 TE4
. . . 12M (red graphs) old E4 (empty bars) and TE4 (filled bars) mice. Mean +SD, unpaired t-test, * p < 0.05, ** p <0.01.
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Y . . : : : T. ratios are h|gher in the whole brain and the hippocampus but not the corresponds to the T,-ratio scale below. Graphs show the T, ratio from the whole brain, hippocampus, and
- *
5|gn|f|ca ntIy lower in TE4 mice compa red to E4 control 2M (blue graphs) and 12M (red graphs) old E4 (empty bars) and TE4 (filled bars) mice. Mean +SD, unpaired t-test, * p < 0.05. 1 ’ ventricles regions of interest for 2M (blue graphs) and 12M (red graphs) old E4 (empty bars) and T4 (filled bars)

mice ventricles in 12M old TE4 mice compared to 12M old E4 mice mice. Mean £SD, unpaired t-test, * p < 0.05, *** p < 0.001.

Discussion Conclusions
. . : 13 : . : : . : : .
ThIS !s the flrst. rePort of HP +3C MRS in a cI.|n|caIIy relevant tauopathy AD model, revealing brain oxidative (mitochondria) metabolism . We conclude that hyperpolarized 13C MRS can detect lower Bic production in the TE4 mouse model at an advanced pathology stage
impairment. This aligns with changes observed in AD? _ S o . o . . o
_ o . o . * These results reveal tau and APOE4 driven brain oxidative metabolism impairment, which is explained by lower PDH enzymatic activity and
 The reduced Bic production is explained by reduced PDH enzyme activity in 12M TE4 mice : : . . 1
align with changes observed in people with AD
* T,wand T,w MRI reveal the first in vivo assessments of structural impairment in the TE4 mouse model » Altogether, hyperpolarized 3C MRS may provide a new non-invasive way to study mitochondrial alterations during AD pathogenesis and aid
* These differences are driven by tau pathology and APOE4 expression as no hyperpolarized MRS or structural MRI differences were observed develop and evaluate new treatment in AD

before pathology onset
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