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Abstract

Purpose: We examined the effects of manganese (III) meso-tetrakis (diethyl-2-5-

imidazole) porphyrin, a metalloporphyrin antioxidant (MPA), on neural tissue radiation

toxicity in vivo and on tumour cell radiosensitivity in vitro.

Materials and methods: MPA was administered directly into the right lateral ventricle

of young adult, male Sprague-Dawley rats (0 or 3.4 μg) 3 h before treatment with a

single fraction, 100 Gy radiation dose delivered to the left brain hemisphere. The

effects of treatment on radiation responses were assessed at different time points

following irradiation.

Results: MPA treatment prior to brain irradiation protected against acute radiation-

induced apoptosis and ameliorated delayed damage to the blood-brain barrier and

radiation necrosis, but without producing a discernible increase in tissue superoxide

disumtase (SOD) activity. In vitro, MPA pretreatment protected against radiation-
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induced apoptosis in primary neuronal cultures and increased clonogenic survival of

irradiated rat glioma C6 cells, but had no discernible effect on radiation-induced DNA

double-strand breaks. MPA, a low molecular weight SOD mimic, significantly increased

mitochondrial SOD activity in C6 cells, but not total cellular SOD activity. MPA up-

regulated C6 expression of heme-oxygenase 1 (HO-1), an endogenous radioprotectant,

but had no effect on HO-1 levels in human astrocytoma U-251 cells, human prostatic

carcinoma LNCaP cells, or primary rat brain microvascular endothelial cells in vitro, nor

on brain tissue HO-1 expression levels in vivo.

Conclusions: Metalloporphyrin antioxidants merit further exploration as adjunctive

radioprotectants for cranial radiotherapy/radiosurgery applications, although the

potential for tumour protection must be carefully considered.
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Acknowledgements

Manganese (III) meso-tetrakis (diethyl-2-5-imidazole) porphyrin (AEOL-10150) was

supplied by Incara Pharmaceuticals (Durham, NC, USA).

Declaration of interest: One of the authors JDC is a patent holder for the compound

manganese (III) meso-tetrakis (diethyl-2-5-imidazole) porphyrin used in this study. None

of the other authors report any conflicts of interest.

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs12035-015-9628-x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1177%252F1091581813490203&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1476-5381.2012.02142.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1517%252F13543776.2014.964684&type=Scholix
https://www.tandfonline.com/keyword/antioxidant
https://www.tandfonline.com/keyword/radioprotection
https://www.tandfonline.com/keyword/normal+tissue+complication+probability
https://www.tandfonline.com/keyword/pre-conditioning


A review of radiation countermeasures focusing on injury-specific medicinals and

regulatory approval status: part II. Countermeasures for limited indications,

internalized radionuclides, emesis, late effects, and agents demonstrating efficacy in

large animals with or without FDA IND status.

Source: Informa UK Limited

Mechanisms of cardiac radiation injury and potential preventive approaches.

Source: Canadian Science Publishing

 

Linking provided by  

Related research 

Recommended articles Cited by 

34

People also read

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F09553002.2017.1338782&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1139%252Fcjpp-2015-0006&type=Scholix
https://scholexplorer.openaire.eu/
https://www.addtoany.com/share


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2024 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://www.informa.com/
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

