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Introduction
• Reactive oxygen species are causative of age-

related cell death and have been implicated in 
the pathophysiology of many neurological and 
neurodegenerative disorders, including 
Alzheimer’s Disease. 

• Formation of reactive oxygen species and the 
resulting oxidative stress cause the 
dysregulation of Ca2+. 

• The detailed mechanisms of how oxidative 
stress affects Ca2+ signaling remain largely 
unknown. 

• Ca2+ signaling and homeostasis are tightly 
controlled within the cell by different classes of 
both ligand- and voltage-gated Ca2+ channels. 
Inositol- 1,4,5,-trisphosphate (IP3) receptors are 
ligand- activated Ca2+ channels that are 
expressed on intracellular membranes of the 
nucleus and the endoplasmatic reticulum, 
where they contribute to intracellular Ca2+

release. 
• Mouse hippocampus-derived HT-22 cells 

express all IP3 receptor subtypes (Duncan et 
al., Int J Biochem Cell Biol. 2007; 39:1852-62) 
and represent a suitable model system to study 
the contribution of IP3 receptors to intracellular 
Ca2+ release following oxidative stress.

Objective 
Investigate the effect of oxidative stress, 
administered as tert-butyl hydrogen peroxide (tBHP), 
on IP3 receptor-mediated intracellular Ca2+ release in 
HT-22 cells to determine potential mechanisms 
underlying Ca2+ dysregulation following oxidative 
stress.  

Methods
The present study investigated the possible contribution of 
IP3 receptors to dysregulated Ca2+ signaling following 
oxidative stress. 
In order to determine sublethal concentrations of tBHP, 
cell viability in response to different doses of tBHP was 
assessed using a Calcein-AM uptake assay in microtiter
plate format. 
The contribution of IP3 receptors to Ca2+ signaling 
following doses of 2 μM and 10 μM tBHP was analyzed 
using immunocytochemistry and quantitative micro-
fluorimetric analysis, optical imaging of intracelluar Ca2+

release using the Ca2+-sensitive Fluo3-AM dye, SDS-
PAGE and immunoblotting, and quantitative polymerase 
chain reaction. 
All protocols were essentially as described previously by 
our laboratory (Duncan et al., Int J Biochem Cell Biol. 
2007;39:1852-62).
Data were analyzed for statistically significant differences 
using Student’s t-test and Analysis of variance (ANOVA) 
as appropriate. Prism 5.01 software (GraphPad Software 
Inc., La Jolla, CA) was used for plotting and statistical 
analysis of the data. A P value of ≤0.05 was considered 
statistically significant. 
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Conclusions

• Sublethal concentrations of tBHP-
mediated oxidative stress increase 
intracellular Ca2+ release from nuclear 
membranes in neuronal HT-22 cells; 

• Increased Ca2+ release is mediated by 
type-2 IP3 receptors;

• We here provide a novel mechanistic 
explanation for Ca2+ dysregulation 
following oxidative stress;

• Our findings will facilitate the 
development of novel neuroprotective 
strategies for neurodegenerative 
disorders, including Alzheimer’s 
Disease. 
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