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Molecular mechanisms of the action of maternal diabetes on the midline
determination during mouse brain development
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The action of Shh protein determines the midline of the neural plate during
E7.5 to E7.75 in the developing mouse embryos. It has been known that the midline defect is caused
by the maternal diabetes. The condition of the high glucose may affect the Shh signaling durin
midline determination. On the other hand, Shh also functions as activator of differentiation of the
neural stem cells into the intermediate neural progenitors during mouse cortical development. During
the development of the central nervous system, maternal diabetes increases the risks of
developmental disorder, mental retardation, and autism in human. We tried to examine the effects of
high glucose condition on the Shh signaling, to understand the etiology of developmental disorder

caused by the maternal diabetes.

Shh



16,000
200

@)

(Shh)
Shh

2,3
Shh

200
1)

Shh
Shh

Shh

Shh

Shh

1)
775 (0 ) 24

(12 ) 60 (30 ) invitro
@)

110mg/dL 126mg/dl

150~200 mg/d|

24 60

2DG(2-deoxy glucose)

ATP
NAD /NADH
NAD
NAD+/NADH
2 Shh
24 60
Shh
Shh Shh Shh
Shh
4
Gli
Shh
AMPK
Shh
10
(5)
(in situ hybridization, RT-PCR)
( )
NAD+/NADH
@
2016
7.75
Shh
14

7.75



350-600mg/dl

C57B16J
150~200 mg/dl
B
7.75
24
100% (
120mg/dl) 200mg/dl
320mg/dl
7.75
14
®
Shh
2017 14
Shh
Shh
AMPK
Shh
10
(©)
Shh
1. 12 14 16
2500mm 20

Ca

DMEM-HF12

aCSF
2. 5mM EGTA Ca
Ca
Ca
3. Shh
Ca
1-10nM
Ca
1mM
1-10nM Shh Ca
NAD+/NADH
®)
Shh
Shh
7.75
in vitro
7.75

Ca

Ca



1.Cohen M.M.Jr.& Shiota K. Am. J.
Med. Genet.109(1):1-15,2002.

2.Aoto K. et al., Birth Defects Res.
A clin. Mol. Teratol. 82:
224-231,2008.

3.Aoto K. et al., Dev. Biol.
327,106-120,2009.

4.Teperino R. et al., Semin Cell
Biol. 33:81-92, 2014.

5.Teperino R. et al., Cell
151:414-426, 2012.

6.Stoeckli M. et al., Nat. Med.
4:493-496, 2001.

o Jun Motoyama', Yoshiaki Nishimura? (Grad.

School of Brain Science, Doshisha Univ.!,
Faculty of Medicine, Tohoku Med. & Pharm.
Univ.®). Shh enhances intracellular
calcium fluctuation in the neural
progenitor cells during mouse cortical
development. 50th annual meeting of the
Japanese  Society of  Developmental
Biologists (JSDB), cosponsored by the Asia
Pacific Developmental Biology Network
(APDBN), Tokyo, May 10 to 13, 2017.

o

@

®

*

70321825



