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During July...

* One big goal of this summer was to specify
my research topic

* While taking classes at Ookayama campus,
| tried to read lots of papers, making
mindmap out of it.
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During July...

University of Michigan Medical

School

Background

Consciousness and anesthesia

human consciousness are defined
by specific statas of fropto:

Z{oll Oj|2f HoiA Granger causality
T E3 4t

TaAe Fronteparietalo] §¥ RO}

Consciousness and Cognition,
2008
“The directionality and functional

connectivity during
consciousnass and anasthasia in
humans”
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CONSCiOUSNess

Caonsciousness studies -=
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Anesthesia & Analgesia, 2006
“Integrating the Science of
Consciousness and Anesthesia”
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During July...

* | found a keyword, ‘anesthesia and
consciousness’
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Neuronal Modeling of
AnestheAsia

* When a person is under
general anesthesia, the
brain wave pattern
shows UP/DOWN state

* This is due to massive
synchronization of cortex
caused by thalamic
control

Arjun V. Sharma, Trish Wolansky, Clayton T. Dickson, “A Comparison of Sleeplike Slow Oscillations in the Hippocampus Under Ketamine and
Urethane Anesthesia.” Journal of Neurophysiology Aug 2010,104(2)932-939

Liley, David TJ, and Matthew Walsh. "The mesoscopic modeling of burst suppression during anesthesia." Frontiers in computational
neuroscience 7 (2013).



Firing rate (Hz)

3. Additional Works

Neuronal Modeling of
Anesthesia

e | performed the modeling for increased inhibitory
strength for same environment.

* Network with stronger inhibitory connections showed
more synchronized pattern of spike.
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Additional Works

Granger Causality on Sensorimotor

Cortex

e Thanks to Professor Duk Shin, Ecojﬁm
| had a chance to help him flﬂ@\{% s
analyzing his ECoG data i

e Granger causality :

Y= u+XaY,, +EbX,  +U, :
PR | pl y -’14:;%}
X=u +2c¢Y_, +2d X, +U., N
a measure of how useful it is iliges
to know one time series > peoeh

to predict another. T .,

Shin D, Watanabe H, Kambara H, Nambu A, Isa T, et al. (2012) Prediction of Muscle Activities from Electrocorticograms in Primary
Motor Cortex of Primates. PLoS ONE 7(10)
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Additional Works

Granger Causality on Sensorimotor
Cortex

mmmmmmmmmmm (Unfilkered) Power Spectum (Filtered)
0.06 T T T

Filtering

Granger causality matrix



Additional Works

Granger Causality on Sensorimotor
S1 Cortex PMv FEF

(Primary sensory) (Premotor ventral) (Frontal eye field)
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http://neurophilosophy.files.wordpress.com/2006/08/1-s2-0-s0166223696100254.jpg?w=253&h=172



| had a wonderful summer
at Tokyo Tech.
Thank you so much.
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