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A development, an expansion of target and integrated practical applications of
therapeutic medical control of autonomic nervous system
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Autonomic nervous system is closely related with various diseases, including

cardiovascular diseases. However, therapeutic interventions to autonomic nerves remain to be
developed. Based on our basic researches about autonomic nervous system, we developed electrical
neural treatment (i.e., cervical vagal stimulation) and actually improved survival rate of heart
failure model animals. We increased the quality of this neural treatment, and newly developed
genetic neural treatment as alternatives of electrical neural treatment, that is useful to explore
and ex?and target diseases of autonomic neural treatment. In addition, based on our circulatory
physiology researches, we developed automated medical drug infusion system as a support of critical
care medicine, made a multiple-step safet¥ system for practical application and examined an
integration of autonomic neural and circulatory treatments.



PC




PID

Nav

250

2016-134640

90 ;

2006 7 6




8

Shimizu S, Akiyama T, Kawada T, Sata Y,
Turner MJ, Fukumitsu M, Yamamoto H,
Kamiya A, Shishido T, Sugimachi M.
Sodium ion transport participates in
non-neuronal acetylcholine release in the
renal cortex of anesthetized rabbits. J
Physiol Sci. 2016 Sep 22. DOIl:
10.1007/s12576-016-0489-5

Shimizu S, Kawada T, Une D, Shishido T,
Kamiya A, Sano S, Sugimachi M. Hybrid
stage | palliation for hypoplastic left heart
syndrome has no advantage on ventricular
energetics: a theoretical analysis. Heart
Vessels. 2016 Jan;31(1):105-13. doi:
10.1007/s00380-014-0604-6. Epub 2014
Nov 29. PMID: 25432766

Shimizu S, Kawada T, Une D, Fukumitsu
M, Turner MJ, Kamiya A, Shishido T,
Sugimachi M. Partial cavopulmonary
assist from the inferior vena cava to the
pulmonary artery improves hemodynamics
in failing Fontan circulation a theoretical
analysis. J Physiol Sci. 2016
May;66(3):249-55. doi:
10.1007/s12576-015-0422-3. Epub 2015
Nov 6. PMID: 26546008

Sata Y, Kawada T, Shimizu S, Kamiya A,
Akiyama T, Sugimachi M. Predominant
role of neural arc in sympathetic baroreflex
resetting of spontaneously hypertensive
rats.Circ  J. 2015;79(3):592-9. doi:
10.1253/circj.CJ-14-1013.

Yamamoto H, Kawada T, Shimizu S,
Kamiya A, Turner MJ, Miyazaki S,
Sugimachi M. Acute effects of intravenous
nifedipine or azelnidipine on open-loop
baroreflex static characteristics in rats.Life
Sci. 2015  Apr 1;126:37-41. doi:
10.1016/j.1fs.2015.01.024. Epub 2015 Feb
21.

Shimizu S, Kawada T, Akiyama T, Turner
MJ, Shishido T, Kamiya A, Shirai M,
Sugimachi M. Guanfacine enhances
cardiac acetylcholine release with little
effect on norepinephrine release in
anesthetized rabbits. Auton Neurosci. 2015

Jan;187:84-7. doi:
10.1016/j.autneu.2014.11.010.

Kamiya A, Kawada T, Sugimachi M.
Systems physiology of the baroreflex

during orthostatic stress: from animals to
humans. Front Physiol. 2014 Jul 8;5:256.

Shimizu S, Akiyama T, Kawada T, Kamiya
A, Turner M, Yamamoto H, Shishido T.
Shirai M, Sugimachi,M. Medetomidine
suppresses cardiac and gastric sympathetic
nerve activities but selectively activates
cardiac vagus nerve. Circ J.
2014;78(6):1405-13.

12

55
Toyama,April 26-28,2016

IEICE Technical Report
May 13,2016

37
TOKYO NIHOMBASHI July
8-9,2016

Toru Kawada, Shuji Shimizu, Meihua Li,
Michael Turner, Masafumi Hukumitsu,
Can Zheng, Masaru Sugimachi Nonlinear
Central Processing in the Carotid Sinus
Baroreflex Evokes Directional Sensitivity
to Input Pressure Waveform 79

Shuji Shimizu, Toru Kawada, Tsuyoshi
Akiyama, Masafumi Hukumitsu, Michael

Turner, Toshiaki  Shishido, Masaru
Sugimachi Contrasting Effects between

Medetomidine and Guanfacine on Cardiac
Autonomic Nerve Activities 79

Shimizu S, Kawada T, Akiyama T,
Fukumitsu M, Kamiya A, Shishido T,
Sugimachi M. Intracellular
Sodium-Dependent Release Mechanism of
Endogenous Renal Acetylchokine.
HAKATA Cardiovascular Conference 2015

J



108

a2
108

Shuji Shimizu, Tsuyoshi Akiyama, Toru
Kawada, Masafumi Fukumitsu, Michael
Turner, Toshiaki  Shishido, Masaru
Sugimachi. The a:-Adrenergic Pathway
Enhances  Aortic  Depressor  Nerve
Stimulation-Induced Parasympathetic
Acetylcholine Release to the Heart. 80th
Annual Scientific Meeting of the Japanese
Circulation Society, Japan, Sendai, 18 - 20
March 2016

How to Submit Your
Works-Various Precaution You Should

Have in Mind Before Submission-
53

53

Shimizu S, Kawada T, Shishido T, Kamiya
A, Sugimachi M. Partial pulmonary
circulatory assist from inferior vena cava
to pulmonary artery improves
haemodynamics in the failed Fontan
circulation due to high pulmonary vascular
resistance. ESC CONGRESS
BARCELONA 2014

2016-134640

2016

o

@

®

7

6

KAMIYA ATSUNORI

30324370

SUGIMACHI MASARU

40250261

KOBAYASHI KAZUTO)

90211903



