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ABSTRACT

The acute cellular responses to DNA damaging agamt<critical in determining the
long term outcome of disease. A cell's suscejiybio damage, or its capacity to
remove or repair this damage, all contributes &odabentual health or disease of tissues.
This process is especially crucial in colonic eglitil cells and in the development of
colorectal oncogenesis. The colonic lumen is ot subjected to different
environmental compounds that may have genotoxicpgsties that can initiate
mutational events and possibly carcinogenesis. refbie, the study of a regulatory
dietary agent that improves the colonic cells gbtlh withstand damage, improve repair
and retain its general health is a significant gmdctical tool in the fight against

colorectal cancer.

The health benefits of fish oil, including its petiel chemopreventative properties, have
been reported in numerous studies. However, thehamsm by which this protective

effect occurs remains unclear. A gap in currdsetdiure exists that fails to explore the
effect of fish oil on the early cellular responsesarcinogenic agents. Therefore, this
thesis aims to firstly, better understand the dpmetiost responses to an insult of
carcinogenin vivo, secondly, to determine if regulation of thesepomses can be

achieved by dietary fish oil; and lastly, to exgldhe potential consequences of this

regulation for colorectal oncogenesis.

All experimental work was carried out using a ratzoxymethane (AOM) animal
model of colorectal carcinogenesis. The key hesponses to the carcinogen that were
measured included the formation of ac@®nethyldeoxyGuanosineOfmedG) DNA
damage, the acute apoptotic response to genot@itinogen (AARGC) and cell
proliferation rates. A novel immunochemical asses designed to detect both the
levels and distribution 0®°’medG in colonic cells. With this established, #qra of
these host responses were mapped out over tintketdry intervention study trialling a
range of fish oil diets containing different dosasd forms was then carried out to
determine if modulation of responses occurred.s Bhildy was then followed on by a
longer term study that explored the consequencesegilation by fish oil on pre-

neoplastic lesions in the colon.

The acute host responses to an insult of AOM shawaticolonicO’medG formation

began 2h post AOM administration and peaked atBHie AARGC response followed

LS. Nyskohus, Ph.D. Thesis, 2009 7 of 233
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the pattern o0°’medG by a 2h delay, peaking at 8h post AOM adnmatisin, while cell

proliferation rates decreased significantly after 6

The inclusion of tuna oil in the diet did not affeither the AARGC or cell proliferation
rates when given in any form or at any dose. Afsnfed a diet with 15% free tuna oil
and 7% encapsulated tuna oil did however havefsigntly reduced levels d®°medG
DNA damage in the distal colon (p<0.05). This mihn in O°medG levels did not
translate into a reduction of ACF lesion, with atpctive effect against ACF lesions

only being observed in animals fed the high doste dill groups.

Analysis of the data suggest that the acute hgpbreses to an insult of DNA damaging

agent appear to be closely related, all reachieny geak level of response 6-8h after the
insult. The short time frame between b@tmedG and apoptosis also did not support
the current popular theory which explai®medG mediated apoptosis. An alternate

hypothesised BER mediated apoptotic pathway wasraissupported.

Regulation of the acute apoptotic response or ¢ligomliferation rate was not achieved
by dietary fish oil. However, a high dose fish di¢t did regulate the level @°medG

in colonic epithelial cells by significantly redug the totalo®°medG DNA damage load.
This reduction of0°medG by a high fish oil diet however, was not ttatesl into a
protective effect against the formation of pre-riastic lesions. These data suggests
that regulation of the acu@’medG response to a damaging agent does not nélyessar
imply protection for longer term colorectal oncogsis. Additional studies exploring
both the effect of fish oil on AOM metabolising gnes and also a longer term cancer

study may help to answer some pertinent questienisiag from this thesis.
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