YAKUGAKU ZASSHI 133(5) 501—506 (2013) © 2013 The Pharmaceutical Society of Japan 501

—Review—

MERREET LT v KT REEBEFREEZZE RV CaMKILFEHRA X -2 2 7%
KWK P i &, 0 HEF G e fRakiGE e

Imaging Monitoring Method of CaMKII Activity by Immunohistochemical Analysis
in Schizophrenic Model Rats

Yasushi Yabuki,” Osamu Nakagawasai,? Takeshi Tadano,¢ and Kohji Fukunaga™“
“Department of Pharmacology, Graduate School of Pharmaceutical Sciences, Tohoku University;
6-3 Aoba, Aramaki, Aoba-ku, Sendai 980-8578, Japan: *Department of Pharmacology,
Tohoku Pharmaceutical University; 4-4—-1 Komatsushima, Aoba-ku, Sendai 981-8558,
Japan: and <College of Medical, Pharmaceutical and Health Sciences, Kanazawa
University; 5-11-80 Kodatsuno, Kanazawa, Ishikawa 920-0942, Japan.

(Received December 3, 2012)

Schizophrenia is characterized by various behavioral abnormalities including cognitive dysfunction. Neonatal ven-
tral hippocampus (NVH) -lesioned rats had been known as neurodevelopmental animal model similar to schizophrenia.
Previous observations indicate that postpubertal NVH-lesioned rats exhibit impairments in prepulse inhibition (PPI),
spontaneous locomotion, social interaction behavior and working memory. Here, we document the neurochemical basis
of those defects in NVH-lesioned rats. Since Ca?*/calmodulin-dependent protein kinase II (CaMKII), which is NMDA
receptor downstream kinase, is essential for memory and learning acquisition, we developed a protocol to monitor the
spatial changes in CaMKII autophosphorylation using immunohistochemical imaging of whole brain slices with anti-au-
tophosphorylated CaMKII antibody in order to address mechanisms underlying impaired cognitive function in NVH-
lesioned rats. Immunohistochemical analyses using anti-autophosphorylated CaMKII antibody revealed that CaMKII
autophosphorylation was significantly reduced in the medial prefrontal cortex (mPFC) of NVH-lesioned rats compared
with control animals. This immunohistochemical technique is useful to investigate temporal and special changes in
CaMKII activity in rodent brain and to evaluate drugs to improve the cognitive impairment.

Key words——Ca?*/calmodulin-dependent protein kinase II; schizophrenia; cognitive impairment; neonatal ventral
hippocampus-lesioned rat
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anti-pCaMKIl antibody @ ; purified CaMKIl or purified pCaMKIl
A 5
’ )
A
overnightat 4 °C overnightat 4°C
wash with PBS wash with PBS
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Brain mapping analyzer Brain mapping analyzer
AR R —_—
anti-pCaMKIl antibody anti-pCaMKIl antibody + pCaMKl|
Fig. 1. CaMKII Imaging Using Brain Mapping Analyzer

(a) Anti-CaMKII antibody or anti-autophosphorylated-CaMKII (pCaMKII) antibody (diluted 1 :
mal goat serum (NGS)) was applied to each slice and incubated at 4°C for 12 h. After washing with PBS, the secondary antibody, FITC-labeled anti-rabbit IgG goat
: 200 in PBS), was allowed to react for 3 h in the dark room at room temperature. Stained sections were mounted in 10% glycerin-PBS and kept at
4°C in a dark room until measurements were carried out. CaMKII or pCaMKII immunofluorescence intensity was analyzed quantitatively using a modified brain
mapping analyzer system. (b) To confirm antibody specificity, conventional CaMKII and pCaMKII antibodies were absorbed with 1000-fold excess purified and
purified/autophosphorylated CaMKII, respectively, before incubation with brain sections. (c) Representative images of fluorescence immunostaining using au-

serum (diluted 1

1000 in PBS including 0.1%

tophosphorylated CaMKII (Thr 286) antibody on the left side. Adsorption of purified pCaMKII indicated antibody specificity on the right side image.

#%, FITC TIN)L SNz RIMARZEREITBNT
3RS &, PBS T 1K, 4[E%EEHL, 10%
glycerin 2538 PBSICX UE AL, BIEZTD F

%225 4F L 7=, Brain mapping analyzer I2 & %
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w
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Fig. 2. CaMKII Autophosphorylation was Reduced in the
Medial Prefrontal Cortex of NVH-lesioned Rats Revealed by
Fluorescent Immunostaining

Representative image of fluorescent immunostaining using antibodies
against CaMKII and autophosphorylated CaMKII (Thr 286). (A) Images
show prefrontal cortex of each hemisphere in both sham (left) and NVH-
lesioned rats (right). (B) Quantitative analyses of fluorescence intensity with
anti-autophosphorylated CaMKII (Thr 286) antibody. Data are expressed as
percent sham value (n=3 per group) . Error bars represent S.E.M. *p<0.05
vs. sham-operated rats.

T U CRAKREICE 5T 5 TH D, HEIRIIE
BFITH W T H NIRRT A R E E O MRS B AV
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EZonbd,

¥/, EHERBIIZTIIEREEROREEINS
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