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Development of 3D spine analysis method and analysis of spines in prefrontal cortex
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We have developed a mathematical analysis program to handle vast numbers of dendritic
spines in the mammalian brain, providing a better way of spine analysis for many
researchers. To further enable three-dimensional analysis, we examined a number of
fluorescent reagents and found a candidate substance with robust anti-fading properties
suitable for confocal imaging. We also established a method for precise quantification of
oxytocin in the brain and made a multi-electrode measuring system for oxytocin effects on
the spines in the prefrontal cortex.

3,200,000 960,000 4,160,000

NMDA
AMPA




Spiso




Cerebral Cortex

Editor's Choice(

4

1. Ooishi Y, Kawato S, Hojo Y, Hatanaka
Y, Higo S, Murakami G, Komatsuzaki Y,
Ogiue-lkeda M, Kimoto T, Mukai H

““Modulation of synaptic plasticity in the
hippocampus by hippocampus-derived



estrogen and androgen””

The Journal of steroid biochemistry and
molecular biology 131(1-2) 37-51 doi:
10.1016/j.jsbmb.2011.10.004 2012 8

2. Komatsuzaki Y, Hatanaka Y, Murakami G,
Mukai H, Hojo Y, Saito M, Kimoto T, Kawato
S

““Corticosterone induces rapid
spinogenesis via synaptic glucocorticoid

receptors and kinase networks in
hippocampus~~
PLoS One 7 e34124 doi:

10.1371/journal .pone.0034124 2012 4

3. Ooishi Y, Mukai H, Hojo Y, Murakami G,
Hasegawa Y, Shindo T, Morrison JH, Kimoto
T, Kawato S

““Estradiol rapidly rescues synaptic
transmission from corticosterone-induced
suppression via synaptic/extranuclear
steroid receptors in the hippocampus””
Cerebral Cortex 22(4) 926-936 doi:
10.1093/cercor/bhrl64 2012 4

4. Mukai H, Hatanaka Y, Mitsuhashi K,
Hojo Y, Komatsuzaki Y, Sato R, Murakami G,
Kimoto T, Kawato S

““Automated analysis of spines from
confocal laser microscopy  images:
application to the discrimination of
androgen and estrogen effects on
spinogenesis’”
Cerebral Cortex 21(12) 2704-2711 doi:
10.1093/cercor/bhr059 2011 12

4

1. Mukai H., Hatanaka Y., Mitsuhashi K.,
Murakami G., Hojo Y., Kawato S.
““Mathematical and automated analysis of
dendritic spines from confocal laser
microscopy images””

The 42th annual meeting of the Society for
Neuroscience 42

2012 10 13-17

50 2012 09

24

2012 2012
07  24-27

4.

““Automated analysis of spines from
confocal laser microscopy  images:
application to the discrimination of
androgen and estrogen effects on
hippocampal neurons’”

34 2011 9 14-17
€Y
MUKAI HIDEO
20534358
@
®



