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Latest research on Apparent diffusion coefficient
estimates based on 24 hours tracer movement
support glymphatic transport in human cerebral cor-
tex. In order to include the complex geometry of the
brain, the heterogeneous CSF flow around the brain,
and the transport over the time-scale of days, we
employed the methods of partial differential con-
strained optimization to identify the apparent diffu-
sion coefficient (ADC) that would correspond best to
the MRI findings. We found that the computed ADC
in the cortical grey matter was 5-26% larger than
the ADC estimated with DTI, which suggests that
diffusion may not be the only mechanism governing
transport. By conclusion, we computed that the ADC
in grey matter and found that the ADC was some-
what larger than estimates based on DTl alone. Thus,
indicating that there is potential for enhanced solute
transportation in the brain over a longer time period.
There are, however, a number of uncertainties that
needs to be taken into account, for instance the res-
olution of DTl and T1 mapping.

The latest research on Anodal block permits direc-
tional vagus nerve stimulation estimates that Vagus
nerve stimulation (VNS) is a bioelectronic therapy for
disorders of the brain and peripheral organs, and a
tool to study the physiology of autonomic circuits.
Selective activation of afferent or efferent vagal fi-
bers can maximize efficacy and minimize off-target
effects of VNS. Anodal block (ABL) has been used to
achieve directional fiber activation in nerve stimula-
tion. However, evidence for directional VNS with ABL
has been scarce and inconsistent, and it is unknown
whether ABL permits directional fiber activation
with respect to functional effects of VNS. Through
a series of vagotomies, we established physiologi-
cal markers for afferent and efferent fiber activation

by VNS: stimulus-elicited change in breathing rate
(ABR) and heart rate (AHR), respectively. Bipolar VNS
trains of both polarities elicited mixed AHR and ABR
responses. Cathode cephalad polarity caused an af-
ferent pattern of responses (relatively stronger ABR)
whereas cathode caudad caused an efferent pattern
(stronger AHR). Additionally, left VNS elicited a great-
er afferent and right VNS a greater efferent response.
By analyzing stimulus-evoked compound nerve po-
tentials, we confirmed that such polarity differences
in functional responses to VNS can be explained by
ABL of A- and B-fiber activation. We conclude that
ABL is a mechanism that can be leveraged for direc-
tional VNS. Rayleigh test was used to assess non-uni-
formity in the distribution of vectors representing
the afferent and efferent physiological responses to
individual trains of VNS. Comparisons were deemed
statistically significant for p values < 0.05 for all anal-
yses. Statistical analyses were conducted on MATLAB
(Mathworks).

Current research on Clearing method for 3-dimen-
sional immunofluorescence of osteoarthritic sub-
chondral human bone reveals peripheral cholinergic
nerves determines the peripheral nerves were found
in the deepest layer of cartilage and in subchondral
bone. Some nerves in the subchondral bone samples
were cholinergic because they coexpressed periph-
erin and choline acetyltransferase (ChAT), a specific
marker of cholinergic nerves. However, no cholin-
ergic nerves were found in the cartilage layers. It is
therefore feasible to clear human bone to perform
3D immunofluorescence. Human OA subchondral
bone is innervated by cholinergic fibres, which may
regulate local inflammation through local Ach re-
lease.

Note: This work is partly presented at Joint Event on Down Syndrome, Autism, Brain Disorders & Therapeutics, October on 21-22, 2019 held at Tokyo, Japan
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3D pictures and movies were generated using the
snapshot and animation tools. Movie reconstruc-
tions with.tiff files were generated with Imagel
(1.50e, Java 1.8.0_60, 64-bit). We added titles and
transitions with iMovie

Research on Viability of high intensity interval train-
ing in persons with spinal cord injury is done by
Spinal cord injury (SCI) leads to loss of sensory and
motor function below the level of injury leading to
paralysis and limitations to locomotion. Therefore,
persons with SCI face various challenges in engaging
in regular physical activity, which leads to a reduction
in physical fitness, increases in body fat mass, and re-
duced physical and mental health status.The aim of
this review was to summarize the existing literature
regarding the efficacy of HIIT on changes in health-
and fitness-related outcomes in this population, de-
note potential adverse responses to HIIT, describe
how participants perceive this modality of exercise
training, and identify the overall feasibility of interval
training in persons with SCI.

Research regarding Decreased Na+/K+ ATPase Ex-
pression and Depolarized Cell Membrane in Neurons
Differentiated from Chorea-Acanthocytosis Patients
Loss of function mutations of the chorein-encoding
gene VPS13A lead to chorea-acanthocytosis (ChAc), a
neurodegenerative disorder with accelerated suicidal

neuronal cell death, which could be reversed by lith-
ium. Chorein upregulates the serum and glucocorti-
coid inducible kinase SGK1. Targets of SGK1 include
the Na+/K+-ATPase, a pump required for cell survival.
To explore whether chorein-deficiency affects Na+/
K+ pump capacity, cortical neurons were differenti-
ated from iPSCs generated from fibroblasts of ChAc
patients and healthy volunteers. Na+/K+ pump ca-
pacity was estimated from K+-induced whole cell
outward current (pump capacity). As a result, the
pump capacity was completely abolished in the pres-
ence of Na+/K+ pump-inhibitor ouabain (100 uM),
was significantly smaller in ChAc neurons than in
control neurons, and was significantly increased in
ChAc neurons by lithium treatment (24 hours 2 mM).
The effect of lithium was reversed by SGK1-inhibitor
GSK650394 (24 h 10 uM). Transmembrane potential
(Vm) was significantly less negative in ChAc neurons
than in control neurons, and was significantly in-
creased in ChAc neurons by lithium treatment (2 mM,
24 hours). The effect of lithium ion Vm was virtually
abrogated by ouabain. Na+/K+ al-subunit transcript
levels and protein abundance were significantly low-
er in ChAc neurons than in control neurons, an effect
reversed by lithium treatment (2 mM, 24 hours). In
conclusion, consequences of chorein deficiency in
ChAc include impaired Na+/K+ pump capacity.



