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Abstract

Novel anticancer agents with improved efficacy and selectivity are urgently
needed. The cytochrome P450 family of enzymes (P450), which is involved
in the Phase | metabolism of a wide variety of compounds, represents an
interesting target for cancer research. The role and importance of P450
enzymes in cancer formation and progression has led to the development
of cancer therapeutics based on P450 expression and metabolic pathways.
Some P450 enzymes have been identified as having tumor-specific
expression, for instance CYP1B1. Knowledge in these enzymes’ substrate
and mechanism of action in tumor cells has become very useful in the
design of new chemotherapeutics and/or development of more effective
existing anticancer drugs. It can help reduce systemic toxicity and enhance
specificity to tumor cells. This review aims to outline the applications of
P450 enzymes in cancer therapy. Applications include inhibition of
enzymes involved in hormone-dependent cancer and vitamin metabolism,
development of prodrugs activated by enzymes, and P450-mediated gene

therapy.

Keywords: cytochrome P450 enzymes, cancer treatment, targeted therapy,

tumor-specific expression
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All-trans-(4/18)-
OH-retinoic acid
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Vitamin D,
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CYP2TRI (active form)
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Xenobiotic metabolism

(Drugs, carcinogens)

Carcinogen Anticancer drug

CYP1AL PAHs (1e benzo(a)pvrene),  ellipticine
oestrogen

CYP1A2  aryl and heterocyelic amines,  flutamude, ellipticine, etoposide, toremifene
cestrogen

CYP1B1 PAHs (1e benzo(a)pvrene).  doxetaxel. ellipticme. mitoxantrone,
oestrogen tamoxiten

CYP2A6  tobacco-related V- letrozole, tegatur
mtrosamunes

CYP2B6  aflatoxin By NNEK cyvclophosphanude, ifostamde. thiotepa

CYP2C8  benzo(a)pyrene paclitaxel

CYP2C9  benzo(ajpyrene tamoxiten

CYP2D6  NNK tamaoxifen

CYP3A  aflatoxin By, cestrogen doxetaxel. doxorubicin, pachitaxel. tamosxaten

benzo{ajpyrene, naphthalene  etoposide. vinblastine, vineristine, vinorelbine

Abbreviations: PAHs. polvevelic aromatic hydrocarbons
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Hormone-dependent cancer
+ CYP17 inhibitors (e.g. ketoconazole)
+ CYP19 inhibitors (e.g. letrozole)

&

Vitamin metabolism
* CYP24 inhibitors (e.g. genestein)
+ CYP26 inhibitors (e.g. liarozole)

P450s

Cancer therapy

Tumour-specific expression

* Prodrug activated by CYP1B1
(Resveratrol, Aryl oxime and Phortress)

* CYP1B1 vaccine (Zyc300)

* CYP3A4 antisense construct (AVI-4557)

Bioreductive prodrug
(Hypoxia-selective targeting)

« AQ4N (CYPI1AL, CYP1BI1, CYP3A4)

Chemotherapeutics

1
Anticancer drugs == Inactive agents
* Docetaxel (CYP3A, CYP1B1)

* Paclitaxel (CYP2CS, CYP3A)
+ Letrozole (CYP2A6)

1
Prodrug == Active agents
+ Cycloposphamide (CYP2B6)

« Tamoxifen (CYP2D6, CYP1B1) CYP3A, CYP2C9/19)
* Doxorubicin (CYP3A4)
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