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Fundamental study on artificial control of glucose and lipid metabolism with
microstimulation of peripheral sympathetic nerve fascicle

Sato, Daisuke
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To develop the novel method for artificial control of glucose and lipid
metabolism without exercise and drug, we investigated the effects of microstimulation of peripheral
sympathetic nervous system on glucose and lipid metabolism. As a result of the microstimulation of
sympathetic nerve fascicle in the unilateral sciatic nerve in rats, the stimulation enhanced
systemic glucose uptake without change in plasma insulin level. In addition, the stimulation for 1 h

elevated gene expression of Cox4 in epididymal adipose tissue in rats, suggesting increase in
mitochondria. In conclusion, the microstimulation of peripheral sympathetic nerve fascicle enhanced
non-insulin-mediated glucose uptake systemically and fat oxidation in adipose tissue.



Sudoetal.
Am J Physiol 1991;261:E268-E303

Fliers et al. J Neuroendocrinol
2003;15:1005-1010; Lockie et al. Diabetes
2012;61:2753-2762

Satoetal. J
Artif Organs 2013;16:352-358
microstimulation

Sato et al. Conf Proc IEEE Eng Med
Biol Soc 2013:6329-6332

Sato et al.
Metabolism 2012;61:92-98; Sato et al. Eur
J Pharmacol 2016;773:71-77

11 Wistar
0.2 mL
0.25 ms
25 ms 10
1 2
0.1V

60

HOMA-IR HOMA-3

TRIzol
RNA

mRNA DNA cDNA
cDNA SYBR Green 1



PCR
mRNA AACE
total RNA
Glutl Glut4
Glut4 PCR
IRS-1 Akt Ucpl
AVPKa 1
AMPKa 2 6 Cox4 PCR
B
-actin PCR 95 5 60
30 2 1
45 t
t P<0.05
euglycemic clamp
1
12.5 muU/kg/min
HOMA-3 HOMA-IR
22.4%
30
GIR
HOMA-IR
HOMA-3
1 EPI
SUB
IRS-1 Akt AMPKa 1 AMPKa 2 Glutl
Glut4
1:2 v/v 1
50 - i
- euglycemic clamp
24 GIR GIR
7 6 GIR
11
1 mL/min
50 230
HOMA-IR




1
EPI 20:0
24:0 20:1n-9
22:1n-9 18:2n-6
SUB 18:0
20:0 20:1n-9
22:1n-9
22:6n-3 18:2n-6
Ucpl EPI
SUB
Cox4 EPI
SUB
1 Ucpl
EPI Cox4
EPI
Satoetal.

Conf Proc |IEEE Eng Med Biol Soc
2013:6329-6332

Nguyen et
al. Am J Physiol Regul Integr Comp Physiol
2014;306:R375-R386  Cox4

EPI  SUB

EPI SUB

microstimulation

14, 19-22, 2014

37 s
, 2016
10 8
microstimulation
29
, , 2016
7 23

Sato D, VYamaguchi R, Sasaki H,
Kusunoki M, Feng Z, Nakamura T.
Electrical stimulation of peripheral
sympathetic nerve fascicle enhances
non-insulin-mediated glucose uptake
in rats. American Diabetes
Association (ADA) 76th Scientific
Sessions, Ernest N. Morial Convention
Center (New Orleans, LA, USA), 2016
6 12

microstimulation
; 53
, , 2015
11 20

Sato D, VYamaguchi R, Sasaki H,
Kusunoki M, Feng Z, Nakamura T.
Effects of microstimulation of a
peripheral sympathetic nerve fascicle
on blood glucose and insulin
sensitivity in rats. 8th Asia-Oceania

Conference on Obesity (A0OCO),
, 2005 10 3

microstimulation
28

2015 6 20
microstimulation
67 ,
, 2014
10 30

microstimulation
53



2014 6 25
@
SATO, Daisuke
60536960

@
NAKAMURA, Takao

00142654

KUSUNOKI, Masataka

80214956
NISHINA, Atsuyoshi
00469884

TSUTSUMI, Kazuhiko



