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A study on mice with hypoglycemia and high cognitive ability
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Early experiments suggested the cause of body weight loss and emaciation of
GTRAP-/- to be a decrease in food intake. The level of serum MCH, AgRP or NPY, which increases appetite,
was not significantly different from that of the wild type, while alpha-MSH, which inhibits appetite, was
significantly increased. POMC and the receptor for alpha-MSH, MC4R, were not changed in the hypothalamus.
Fasted wild type mice showed the increased activity of AMPK-aIEha due to the decrease in MC4R activity in
response to appetite increase. However, Fasted GTRAP-/- mice showed suppressed AMPK-alpha activity,
suggesting fasting state did not lead to the decrease in MC4R activity and the increase in MSH-alpha is
the primary change in GTRAP-/- mice.

GTRAP3-18

GTRAP3-18 EAAC1



GTRAP3-18 GTRAP EAAC1
EAAC1

P13

EAAC1

EAAC1

(Aoyama et al, 2006)

EAAC1

EAAC1
EAAC1
Yeast two hybrid method
EAAC1
GTRAP
(Lin et al., 2001)
GTRAP EAAC1
GTRAP
oligonucleotide SiRNA
GTRAP
EAAC1 GTRAP
EAAC1
(Watabe et al.,
2007;2008)
GTRAP-/- EAAC1
GTRAP-/-
GTRAP-/-
(Aoyama et al.,
2011)

PPAR
y cla peroxisome proliferative
activated receptor, gamma, coactivator
1 alpha
(Lin et al., 2004)

PPARYy -cla
GTRAP-/-
GTRAP-/-
GTRAP
EAAC1
GTRAP-/- EAAC1
GTRAP-/-
EAAC1
EAAC1
GTRAP
Lin
Yeast two hybrid method
GTRAP EAAC1 C
EAAC1
GTRAP
GTRAP
GTRAP
GTRAP
GTRAP
GLUT4

GLUT4(



SLC12A4) PI3

EAACL(
SLC1Al) PI3
GTRAP
EAAC1
GLUT4
GTRAP-/-
GTRAP
GLUT4
GLUT4
GTRAP-/-

Neuropeptide Y  Agouti-related
protein  Melanin concentrating
hormone Proopiomelanocortin

a
MSH CRH Neuropeptide B
Neuropeptide W Neuromedin U

Ghrelin
Leptin Insulin
GLUT4
GTRAP-/-

GLUT4
PI3

GTRAP-/-

GTRAP-/-

GTRAP-/-
GLUT4
HOMA
ghrelin, melanin-concentrating

hormone (MCH), AgRP, NPY,
a-MSH, CRH
ELISA

MCH, AgRP, NPY

a-MSH
POMC a-MSH
MC4R

AMPKa
AMPKa MC4R

AMPKa
MC4R
AMPKa

GTRAP-/-
AMPKa
GTRAP-/-
oa-MSH
AMPKa

5

Kinoshita,C, Aoyama, K and Nakaki, T.
microRNA as a new agent for regulating
neuronal glutathione synthesis and
metabolism. 2, 2015, 124-143.

Aoyama, K and Nakaki T. Glutathione in
cellular redox homostasis:
Association with the excitatory amino
acid carrier 1. 20, 2015, 8742-8758.

Aoyama, K and Nakaki T.
Neuroprotective properties of the

excitatory amino acid carrier 1
(EAAC1). Amino Acid, 45, 2013, 133-142.



Aoyama, K and Nakaki T. Impaired
glutathione synthesis in
neurodegeneration. 14, 2013,
21021-21044.

Aoyama, K and Nakaki T. Inhibition of
GTRAP3-18 May Increase
Neuroprotective Glutathione (GSH)
Synthesis. International Journal of
Molecular  Sciences, 13, 2012,
12017-12035.

3
(PPID)
88 2015 4
1 2015 4 3
87 2014 03

21 2014 03 23

GTRAP3-18

86
2013 03 21 2013 03 23

1
Aoyama, K and Nakaki, T., Disorders of
Glutathione Metabolism in Molecular and
Genetic Basis of Neurological and
Psychiatric Disorders. Academic Press,
2015.

@
NAKAKI, Toshio

@
AOYAMA, Koji




