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SUMMARY

‘Ihis thesis addresses issues arising from the observation that dietary lish oils
fvourably modity experimentally-induced inflammation in animals and in human
diseases including theumatoid arthritis (RA), “The anti-inflammatory effects tdeseribed
appear relaed (o the presence of n-3 Tarty acids in the Lish oil, in particalar
eicosapentaenoic acid (EPA) EPA is a potential substrace for the enzymes 5-
lipoxygense (5-1.0) and eyclooxygenase (¢O) which are pivatal in the synthesis of
lipid medintors of inflammation, known as eicosinoids, Although there have been many
srudies on the 5-1.O metabolites of EPA, itde is known about the the production or
activity of the cyelooxygenuse metabolite of EPA, prostaglandin B3 (PG, The
studics undertaken for this shesiy required the development of an assay for the
measurement of PGEY and assessment of its biologiceal activity, Possible interactions
hetween conventional drug therapy wd dictey Fish ol supplements in therapeutic
regimens designed to control inflummation were also nvestigated, Sudies were
undertaken to ussess the mechanism for te puttive inhibition of synthesis of
feukotriene By (LTB4) by the anti-inflammatory agent methotrexnic (MTX) since this
drag is an effective antt-arthritic agent and the powibility of favouralle drug/diet
interactions was sought,

Adjuvant-induced arthritis in rats was used as 1 model of systemic inflammation
el polyurthritis in which o investigute the effects of ftammmtion on the
incorperation into leukocytes of dictary n-3 faiy acids. No effeet on the rate or level ol
incorparation of EPA or depletion of arachidonic acid (AA) was seen and further
stlies were undertoken in normat animals.,

‘The biological activity of PGEy with regard to oedema lormadion in mice was
examined. Paw swelling was measueed 30 minutes after injection of 10 ul PGE) or
PGty into the plantar region of the hind paw. Doses investigated ranged from 1 ng -
10 pg. Both PGE7 and PGEZ had substantial oedemogentc activity in this system.

An assay was developed which resolved PGE3 from PGE. Prostaglanding L3y,

Eq and Ejy were derivatized with p-(9-anthroyloxy)phenacyt bromide (panacyl bromide)
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and partly purificd by thin Jayer chromatography (T1.C). The PGs were further
separated and analysed by reverse phase high pressure liguid chromatography (11P1.C)
with fluorometric detection. Tluman, rat and mouse adherent cells were incubated
overnight and (he culture medium extracted, derivatized and anatysed for PG
production. PGy was detected in supernatants from cells from each species. PGl
synthesiy wag reduced lollowing addition of EPA (5 uM) o the overnight culture,
PGty was not detected under these conditions, Studies were also undertaken using
adhierent cells from rats, mice and humans given dietary fish oil supplements rich in
BPA. PCER was ot detected although the dietary intervention yielded substantial
incorporation of EPA into cell membranes and 1185, a metabolite of LPA, was
produced by feukocytes after appropriate stimulation and aoalysis by HIPLC,

‘These observations suggest that although PG has inflammatory netivity
comparable o that of PG, PGE3 may not be generated in sufficient quantities play
it major role in mediating inflammatory reactions,

Studies were also undertaken to examing the effect of MTX in vitro und ex vive
on the production of the 5-lipoxygenase metabolites of arachidonic aeid by rat und
Human neutrophils, MTX added i vitre (o normal rat or human cells was weikly
inhibitory and without a convinelng dose response relationship. No fnhibition of 1’1y
production by leukocytes was seen following administration of M1TX orally 10 subjects
with RA or by any of three routes of administration investigated in healthy rats
(avage, subcutancous injection and intraperitoneal injection). The studlies thus yield no
support for earlier claims that MTX is an inhiblor of 5-1.0 and the possibility of an

additive or synergistic effect of MTX and EPA on 5-1.0O metabolism was not pursued.
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