
ABSTRACT 

Transgenic McGill-R-Thy1-APP rats are one of the best animal genetic models of Alzheimer’s 

disease (AD). Significant intracellular elevation of soluble amyloid β (Aβ) and cognitive deficits 

are observed already in 3-month-old rats, prior to extracellular plaque deposition. Mitochondrial 

bioenergetic capacity appears to be altered via defects in complex I enzymatic activity 

in the electron transport chain already in 6-month-old rats. Nucleus-encoded mitochondrial matrix 

protein 17β-hydroxysteroid dehydrogenase type 10 (17βHSD10) operates via multiple enzymatic 

and non-enzymatic functions and is known as a binding partner of intracellular Aβ. In patients 

with AD, 17βHSD10 overexpression has been reported in brain and increased levels 

in cerebrospinal fluid. Cytoplasmic 17βHSD10 is imported via the PINK1-Parkin-TOM/TIM 

pathway into mitochondrial matrix, where it binds e.g. cyclophilin D (CypD) and prevents its 

translocation to the inner mitochondrial membrane. By this mechanism, 17βHSD10 can regulate 

the opening of the mitochondrial permeability transition pore mediated by CypD. It seems that 

accumulated mitochondrial Aβ may influence this regulation. In this study, we measured 

17βHSD10 levels in mitochondria isolated from the brain of 11-month-old homozygous 

McGill-R Thy1-APP rats and we evaluated the ability of 17βHSD10 to regulate CypD. An ELISA 

method was used for these measurements. We observed no changes in levels of 17βHSD10, CypD, 

conformation-altered Aβ(1-42) and 17β-HSD10-total Aβ complexes. On the contrary, our 

experiments confirmed significant increase in levels of total Aβ and significant drop in levels 

of 17βHSD10-CypD complexes in comparison with wild-type rats. Moreover, we estimated levels 

of 17βHSD10-Parkin complexes in cerebrospinal fluid of AD people but we did not find marked 

alterations compared to controls. Our results suggest that up-regulation of 17βHSD10 observed 

in AD does not have to be followed by its increased transport into mitochondrial matrix. Moreover, 

the ability of 17βHSD10 to regulate CypD in mitochondrial matrix, under conditions 

of accumulated Aβ, is weakened. The comparison of these results in people with AD or animal 

model of AD with people with multiple sclerosis suggests that conditions in mitochondrial matrix 

are quite different in both neurodegenerative diseases, despite similar 17βHSD10 overexpression. 
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