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a b s t r a c t

Patients with advanced prostate cancer initially respond very well to medical or surgical castration.
Despite a good initial response, the disease progresses to a castration-resistant state. Castration-resistant
prostate cancer (CRPC) remains addicted to androgen receptor signaling. The addition of conventional
anti-androgen agents, such as bicalutamide, only provides a transient benefit. This has led to a search
for further drug targets. Cytochrome P450 17 (CYP17) is an enzyme that is vital for the adrenal biosyn-
thesis of androgens. The CYP17 inhibitor abiraterone acetate has a proven benefit in a phase III random-
ized trial and other CYP17 inhibitors are currently being evaluated. The novel antiandrogen MDV3100 is a
small molecule androgen receptor antagonist with promising activity. Heat shock proteins (HSPs) bind to
the androgen receptor and modify its activity. Several HSP inhibitors are under evaluation in clinical tri-
als. This review explores the role of CYP17 inhibitors, MDV3100, and HSP inhibitors.

� 2011 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

The treatment of advanced prostate cancer poses a significant
challenge. Seventy years ago, Huggins and Hodges first demon-
strated that prostate cancer responds to androgens. Androgen
deprivation could cause a decrease in serum acid phosphatase
(suggesting regression of bony metastases) whilst administering
injections of androgens had the opposite effect (Huggins and
Hodges, 1941).

Testosterone and other androgens are produced primarily in the
testes. This production is under endocrine control. The hypothala-
mus produces gonadotropin-releasing hormone (GnRH) that stim-
ulates the pituitary gland to produce luteinizing hormone (LH).
This in turn causes the Leydig cells of the testes to produce testos-
terone and dihydrotestosterone from cholesterol via a biosynthetic
pathway (Fig. 1). Cholesterol is converted to progestagens that are
then converted to the androgens dehydroepiandrosterone (DHEA),
DHEA-sulfate and androstenedione. Testosterone is produced by
conversion from DHEA or androstenedione by the action of
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Fig. 1. Androgen biosynthesis pathway. CYP17 has 17a-hydroxylase and C17,20-lyase activity which is necessary for androgen production. CYP, cytochrome P450; DHEA,
dehydroepiandrosterone.
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