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assessed in the Y-maze. In vivo signals were confirmed by autoradiography and immunohistochemistry in brain sections from
scanned mice. Results: A progressive, age-dependent reduction in
18
F-BCPP-EF uptake was observed in hippocampal and forebrain
regions of tauTg mice, coinciding with the development of tau lesions detected by 11C-PBB3 PET. A strong association was
observed between MC-I signals detected by PET, hippocampal volume assessed by MRI, and learning and memory performance in the
Y-maze task. In vivo findings were confirmed by 18F-BCPP-EF
autoradiography and immunohistochemistry for AT-8 (tau phosphorylation), GFAP (astrocytes), IBA-1 (microglia), NeuN (neurons). Conclusions: MC-I PET may provide a useful non-invasive
imaging biomarker for the real-time identification of early-stage
mitochondrial abnormalities associated with tau-induced neurodegenerative cascades.
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Background: The need for early, definitive diagnosis of Alzheimer’s

disease (AD) is imperative for disease management, and will
increasingly rely on improved neuroimaging techniques. Functional neuroimaging with 99mTc-hexamethylpropylamino-oxime
(99mTc-HMPAO) SPECT has been used as an ancillary test in AD
to evaluate cerebral blood flow. Specific patterns of hypoperfusion
and hypometabolism have been established in human AD using
99m
Tc-HMPAO-SPECT and 18FDG-PET, respectively. Hypometabolism has been observed in the 5XFAD mouse; however, it is unknown whether hypoperfusion signatures of AD are also present in
5XFAD, often used for diagnostic/therapeutic drug development.
We seek to assess baseline perfusion in the 5XFAD mouse using
99m
Tc-HMPAO SPECT and determine whether perfusion signatures of human AD are recapitulated in this model. Methods:
Male 5XFAD (n¼3) and age-matched wild-type (WT) (n¼2)
mice at 12 months underwent SPECT scanning 20min after
99m
Tc-HMPAO administration and subsequently imaged using
CT/MRI. Whole brain standardized uptake values (SUVs) were
compared. Results: Preliminary results indicate that, in the
5XFAD brain, patterns of hyperperfusion, rather than hypoperfusion are seen with significantly greater (60%) whole brain SUVs
observed in 5XFAD compared to WT (p¼0.009). Conclusions: Early
evidence suggests an apparent disconnect between cerebral blood
flow and glucose metabolism (neurovascular decoupling) in the
5XFAD brain. A full study to establish regional patterns of perfusion in 5XFAD mice is warranted to further evaluate disease progression in this model. Establishing these baseline perfusion
patterns is extremely valuable and identifying discrepancies from
human AD should be taken under advisement in pre-clinical diagnostic and therapeutic drug discovery programs.
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Background: The glymphatic system describes the cerebrospinal

fluid (CSF) and interstitial fluid (ISF) exchange pathway that facilitates efficient clearance of solutes and waste from the brain
[1]. Because waste solutes, such as amyloid-b and tau, can
depend on the glymphatic pathway for clearance, we proposed
that failure of this clearance system may contribute to tau accumulation and Alzheimer’s disease (AD) progression. Using dynamic contrast-enhanced MRI, we visualised CSF-ISF exchange
across the mouse brain following subarachnoid contrast agent
administration. We previously provided evidence that glymphatic
clearance is impaired during the later stages of tauopathy[2].
Here we investigate glymphatic function in the early stages prior
to the onset of mature tangle formation and neurodegeneration to
identify the stage at which glymphatic clearance becomes
impaired during the pathological tau accumulation in the mouse
brain. Methods: Glymphatic clearance in rTg4510 and littermatched wildtype mice at 2.5 months and 5 months of age was
captured using contrast-enhanced MRI. Gadolinium was infused
intracisternally and its whole brain distribution was dynamically
imaged in real-time using T1-weighted MRI. Histological assessment of astrocytes surrounding blood vessels and quantification
of aquaporin-4 expression was also performed, as derangement of
this water channel in glymphatic impairment was previously found
in rTg4510 aged mice [2]. Results: Glymphatic CSF-ISF exchange
was not impaired in 2.5 month old rTg4510 mice prior to mature
tangle formation, compared to wildtype animals. However, there
was a marginal elevation of CSF-ISF exchange at 5 months of
age in rTg4510 mice with the presence of mature tangles. Conclusions: In the context of our previous findings at 8.5 months in
rTg4510 mice [2], impaired glymphatic clearance from the brain
is dependent on the onset of neurodegeneration and is not influenced by intracellular tangle formation. This suggests that glymphatic impairment is a consequence rather than a contributor to
tau pathology in this tauopathy model. This is in line with elevated
CSF tau in AD patients. Changes in expression and polarisation
profiles of astrocytic aquaporin-4 may highlight possible roles of
this protein in preceding impaired glymphatics in this mouse
model. References: [1] Iliff, J.J. et al. (2012), SciTransMed,
4(147):p.147. [2] Harrison, I.F. et al., (2015), Alz&Dementia, Supplement IC-P-160. 11 (7):p.P107.
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Background: The medial temporal lobe has traditionally been
viewed to instigate episodic memory loss. However, a more
extended memory circuit might be involved, in particular the
limbic thalamus with its rich hippocampal connections. In addition, the topology of whole-brain networks has been related to
cognitive decline. We investigated how hippocampal and
thalamic connectivity, as well as whole-brain structural network
topology, are related to episodic memory in mild cognitive
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impairment (MCI). Methods: 19 patients with MCI and 18 agematched controls underwent magnetic resonance imaging and
cognitive assessment. Diffusion tensor imaging-based tractography
was used to construct whole-brain tractograms, which were represented as network graphs weighted by fractional anisotropy of the
edge between any two nodes. Whole-brain graph theoretical measures and local measures for the hippocampi and thalami were
compared between groups and correlated with cognitive scores.
Linear regression models were constructed to investigate how local
and whole-brain measures predict episodic memory. Results: MCI
patients showed reduced global efficiency (t¼2.6, p¼.019) and
mean clustering coefficient (t¼3.1, p¼.005). In MCI, global efficiency was associated with episodic memory performance
(r¼.50, p¼.042). Local efficiency of the left hippocampus was
decreased in MCI (t¼2.1, p¼.045), while there were no group differences in clustering and efficiency for the right hippocampus and
the thalami. Episodic memory correlated with local measures of the
left hippocampus (local efficiency: r¼.68, p¼.003; clustering coefficient: r¼.59, p¼.012) and the left thalamus (local efficiency:
r¼.51, p¼.038; clustering coefficient: r¼.48, p¼.049). Measures
of network topology did not correlate with cognition in controls.
When global efficiency was added to the regression models for
episodic memory performance in MCI, the relationships with local
efficiency and the clustering coefficient for the left thalamus were
no longer significant. In contrast, measures of the left hippocampus
retained independent relationship in combined regression models.
Conclusions: Both local and whole-brain measures of network topology correlate with episodic memory in MCI. The influence of hippocampal connections is independent of global network structure.
In contrast, alterations in global efficiency mediate the effect of
thalamic connectivity on memory performance. Our results challenge the hippocampal-centred view by suggesting that episodic
memory impairment might also be dependent on a distributed mnemonic system.
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Background: Moving beyond the canonical functional networks

and descriptive brain network modeling methods, we attempted
to construct a node-and-edge network of Alzheimer’s disease
(AD) constrained by disease-specific grey-matter volume perturbations. Methods: The resting-state functional network structure was estimated by computing edges between voxel-based
morphometry (VBM) data-derived 8 nodes with Bayesian estimation methods suitable for time-series data. Results: Independently
computed group-wise network models were comparable; 10 out
12 paths were common to both AD and control groups (fig). Major
difference in the networks of two groups were in terms of connectivity strengths reflected by edge coefficients. In AD group, connectivity strength measures could significantly predict AD
disease severity measured by CDR-SB (r2¼0.77, p¼0.015). Conclusions: This novel and data driven network modeling can quantify resting state connectivity strengths and provide a reliable
marker of disease identification, progression and treatment
response.
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Background: Alzheimer’s disease (AD) is often recognized as a

disconnection disorder in which pathophysiological changes lead
to reduced communication and coordination among regions important for cognition. Therefore, brain connectomic studies designed
to examine disruptions of connectivity in AD have become increasingly common. We used resting-state fMRI (rsfMRI) in conjunction
with connectomics to assess the relationship of cognitive variables
associated with AD with brain network connectivity. Data from two
separate cohorts were analyzed. Methods: Cohort1 included 74
older adult participants from the Indiana Alzheimer’s disease Center, classified as cognitively normal (CN, 29), subjective cognitive

