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ABSTRACT
Atherosclerosis is the major underlying cause of cardiovascular disease, such as
myocardial infarction (MI) and stroke, and these conditions are the leading causes of death
both in Sweden and globally. The immune system is involved in the pathogenesis of
atherosclerosis as well as post-MI cardiac injury. Men develop cardiovascular disease
approximately ten years earlier than women and the incidence of Ml is higher in men
throughout life. It has been suggested that the female sex hormones, estrogens, have
cardioprotective properties while the roles of androgens, often described as male sex
hormones, in cardiovascular physiology and pathophysiology are less understood. The
underlying mechanisms and target cells for the cardiovascular effects of androgens are
poorly described and to a large extent unknown. The aim of this thesis was to define roles
and underlying mechanisms of androgens in cardiac physiology, atherosclerosis and Ml
and to identify target cells that mediate these actions in male mice.

The main findings of this thesis were that:

1) atherosclerosis induced by testosterone deficiency in male mice is thymus- and T
cell dependent and that the thymic epithelial cell is likely the target cell for the
anti-atherogenic actions of testosterone.

2) depletion of the androgen receptor (AR) in bone marrow stromal cells in male
mice reduced post-MI neutrophil infiltration, mortality and adverse cardiac remod-
elling. Hence, we have identified the target cells for these androgenic effects. Fur-
ther, we demonstrate that androgens promote neutrophil egress from the bone mar-
row by regulating leukocyte retention factors in bone cells.

3) androgen deficiency in male mice induces metabolic remodelling and expression
of the fetal gene program in the heart.

4) concentrations of sex steroids in the heart do not merely reflect serum levels in
male mice. We show that progesterone levels are much higher in the heart than in
skeletal muscle and that the cardiac levels are reduced during the acute phase post
M.

This thesis demonstrates important effects of androgens on both the cardiovascular and
immune systems. Our results provide potential explanations to sex differences in
cardiovascular disease and how androgens can exert beneficial effects in some conditions
(atherosclerosis) while detrimental in others (post-MI myocardial injury). Our data may
pave the way for the development of selective AR modulators for safer treatment of
prostate cancer. Further, our data raise new questions, including whether the AR in bone
cells may be explored as a treatment target in acute M1 and if drugs that reduce androgen
levels, which are used in large patient groups, may positively affect the outcome of an M.
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