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The therapeutic nugget desired of anticancer agents is not to
restore normal biologic processes in cancer cells but rather is to kill
them. Non-selective cytotoxic agents inherently strike against cancer
cells, but also make collateral adverse effects in healthy cells a major
health concern. In this way, non-selective cytotoxic agents might be
considered ‘fools gold’ to some. However, targeted anticancer agents
have made the prospect of striking against specific biomolecular
differences between cancer cells and healthy cells an attractive
therapeutic strategy. For instance, a new potent ribonucleotide
reductase inhibitor has been mined for its claim of accentuating
radiation and chemotherapy effects with clinical benefit [1,2].What
if this or other novel biological therapeutic could serve as imaging
agents used to discriminate cancer cells from healthy cells in a better
way?

overarching idea is to mark cancer cell bearing tissue using a labeled
ribonucleotide reductase inhibitor, overlay mined drug-mediated
PET images and radiation therapy planning images, irradiate cancerbearing tissue precisely, and thus eradicate cancer cells.

Here, the radio chemotherapeutic management of advanced stage
cervical cancer provides a meaningful illustrative example. Cervical
cancers over express ribonucleotide reductase [3], a ubiquitous
rate-limiting enzyme responsible for the de novo generation of the
building blocks of DNA. Healthy cervix cells have less expression of
ribonucleotide reductase [4]. Envision a biologic anti cancer agent
that nestles around an iron-stabilized radical in the ribonucleotide
reductase enzyme and disrupts the vital proton-coupled electron
transfer of its radical to its active site [5,6]. When radiation and
chemotherapy damage DNA, and thus increase the demand for DNA
building blocks, a blocked ribonucleotide reductase cannot provide
the demanded supply of DNA precursors and cells die [1]. Clinically,
the targeting of ribonucleotide reductase by such a potent inhibitor
during radio chemotherapy has found success [2]. The eureka!
Moment might be just that there is more to learn from this interesting
drug-mediated therapeutic pharmacology.
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There is a rich history of cancer-directed radiation therapy guided
by 2-[18F] fluoro-2-deoxy-D-glucose Positron Emission Tomography
(PET) images superimposed upon computed tomography radiation
planning images [7-9]. But, PET images do not necessarily distinguish
between cancer cells or immune cells rapidly dividing. Could an
anticancer agent like a ribonucleotide reductase inhibitor be a more
discriminatory nuclear imaging agent? APET-compatible, labeled
ribonucleotide reductase inhibitor, that has desirable properties of
target specificity and of short circulation time, could fill this role. The

7. Lin LL, Mutic S, Malyapa RS, Low DA, Miller TR, et al. (2005) Sequential FDGPET brachytherapy treatment planning in carcinoma of the cervix. Int J Radiat
Oncol Biol Phys 63: 1494-1501.

New cancer research strategies have focused on the clinical
development of targeted biologic agents that aim to accentuate cancer
cell kill. Clinical development of labeled targeted biological agents
might also prove ‘golden’ in the setting of drug-mediated imageguided radiotherapy. Future study is warranted.
References
1. Kunos CA, Radivoyevitch T, Pink J, Chiu SM, Stefan T, et al. (2010)
Ribonucleotide reductase inhibition enhances chemoradiosensitivity of human
cervical cancers. Radiat Res 174: 574-581.

3. Kunos CA, Winter K, Dicker AP, Small W Jr, Abdul-Karim FW, et al. (2013)
Ribonucleotide reductase expression in cervical cancer: a radiation therapy
oncology group translational science analysis. Int J Gynecol Cancer 23: 615621.
4. Kunos CA, Radivoyevitch T, Kresak A, Dawson D, Jacobberger J, et al.
(2012) Elevated ribonucleotide reductase levels associate with suppressed
radiochemotherapy response in human cervical cancers. Int J Gynecol Cancer
22: 1463-1469.
5. Popovic-Bijelic A, Kowol CR, Lind ME et al (2011) Ribonucleotide reductase
inhibition by metal complexes of Triapine (3-aminopyridine-2-carboxaldehyde
thiosemicarbazone): a combined experimental and theoretical study. J Inorg
Biochem 105(11):1422-1431.
6. Boal AK, Cotruvo JA Jr, Stubbe J, Rosenzweig AC (2010) Structural basis for
activation of class Ib ribonucleotide reductase. Science 329: 1526-1530.

8. Lin LL, Yang Z, Mutic S, Miller TR, Grigsby PW (2006) FDG-PET imaging for
the assessment of physiologic volume response during radiotherapy in cervix
cancer. Int J Radiat Oncol Biol Phys 65: 177-181.
9. Kunos C, Radivoyevitch T, Abdul-Karim FW et al (2011) 18F-fluoro-2-deoxyD-glucose positron emission tomography standard uptake value ratio as an
indicator of cervical cancer chemoradiation therapeutic response. Int J Gynecol
Cancer 21(6):1117-1123.

*Corresponding author: Charles Kunos, Summa Comprehensive Cancer
Institute, Department of Radiation Oncology, 161 North Forge Street, USA, Tel:
330-375-3557; Fax: 330-375-3072; E-mail: kunosc@summahealth.org
Received October 16, 2013; Accepted October 18, 2013; Published October 21,
2013
Citation: Kunos CA (2013) Drug-Mediated Image-Guided Radiotherapy—
Mining for the Mother Lode. OMICS J Radiology 2: e121. doi:10.4172/21677964.1000e121
Copyright: © 2013 Kunos CA. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

OMICS J Radiology
ISSN: 2167-7964 ROA, an open access journal

Volume 2 • Issue 8 • 1000e121

