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ABSTRACT

This Experiment is undertaken to investigate the effects of dietary advanced
lipid oxidation endproducts on colitis healing in albino rats. 45 albino rats
(divided into 3 groups - control, low dose and high dose ALE groups) of average
weight of 200g were used for this study. Colitis was induced in all groups using
6% acetic acid. The low and high doses were fed with 7.5g and 15g ALE
respectively for 20 days.The control animals ate normal rat chow. The stools of
all animals were scored according to the scale of Masonobu et al (2002) for 20
days. On days 7, 14 and 20 three animals were sacrificed from each group and
8cm of the colon was cut out for weight measurement and gross mor phol ogical
scoring.The results show that on day 6 colitis scores were 0.63 £ 0.03 (control),
0.80 £ 0.03(low dose),0.73 +_ 0.03(high dose). On day 20, 0.33 + 0.03 (controal),
0.50+ 0.03 (low dose), 0.50 + 0.02 (high dose). ALE reduced colitishealing rate
compared to the control. This study concludes that ALE aggravated acetic-acid
induced colitis in albino rats.
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INTRODUCTION
Theoxidation of unsaturated lipid resultsin significant generation of dietary advanced lipid
oxidation endproducts (ALES) which arein part cytotoxic and genotoxic compounds.
Calitisisaninflammation of the colon and are of many types: ulcerative, ischemic, crohn's
disease, collagenous, chemicd colitisamong others(Romano et al 2008). Lipid oxidation
infoodsisone of themaor degradative processesresponsiblefor changesinflavour,
color, and texture. The oxidation of unsaturated lipidsresultsin significant generation of
cytotoxic and genotoxic compounds (Addis, 1986 and Kubow, 1992). Thefreeradicals
generated by the processof lipid oxidation not only generate cytotoxic compounds but
aso co-oxidizevitaminssuch asvitamin A and carotenoids, vitamin E and vitamin C, and
thereby impair thenutritiona quality of thefoods (Kanner 1994, Gordik, Lipidot , Shaham
and Granit 2005). The process of lipid oxidationisinitiated when ahydrogen atomis
removed fromamethylenegroupinthe hydrocarbon chain of alipid moleculeand especidly
fromadietary polyunsaturated fatty acid (PUFA) such aslinolegte, linolenateand arachidonic
acid, but also from el cosapetaenoi c acid and docosahexaenoic acid. High - fat and high-
cholesterol foodsnot only affect endogenouslipoprotein production and catabolism, but
probably aso lead to trangent exposure of arteriesto cytotoxic chylomicron remnantsand
advanced lipid oxidation endproducts (Cohn 2003). The western diet containslarge
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quantities of oxidized fatty acids, oxidized cholesterol, cytotoxic aldehydes and
phospholipidsbecause alarge proportion of theseinthediet are often consumedinfried,
heated, processed and long stored form. Hundredsof volatileand non volatiledecomposition
products have been identified in cooking oils subjected to commercid frying conditions
most of these are aldehydes (Frankel, 1998; Chang, Peterson and Ho, 1978). Colitisis
aninflammeation of thecolon. Therearemany typesof colitisviz: autoimmune, iatrogenic,
idiopathic vascular and infectious (Beutin, 2006). Signs seen on col onoscopy include:
colonic mucosal erythema, ulcers, bleeding. How agiven calitisistreated isdependent on
itsetiology, e.ginfectiouscolitisisusualy treated with antimicrobia agents(e.g antibiotics),
autoimmune mediated colitisistreated withimmune modulatorsor immune suppressants.
Thisstudy istherefore undertaken to investigate the effects of dietary advanced lipid
oxidation endproductson acetic acidinduced colitisinalbinorats.

MATERIALSAND METHOD
Thisstudy was carried out in the department of physiology, faculty of Basic Medical
Sciences, AnambraState University, Uli, Anambra State. Forty- five healthy adult albino
ratsof wistar strain weighing between 180-220g wereused inthestudy. Theanimaswere
housed under standard conditions of temperature (23 £ 20°C) and humidity and 12 hours
light (7.00am - 7.00pm). They were kept inwire meshed cagesand fed with commercia
rat pellets (Greg feeds, Uli centre, Anambra State) and allowed water ad libitum. The
animalsweredivided into three groups of 15 ratseach. Colitiswasinduced in all the
groups. Group 1 served ascontrol and received normal rat chow and water. Group 2 and
3received low and high doses of AL Esrespectively.
Preparation of Dietary Advanced Lipid Oxidation End-Product: ALE used was
red pam oil bleached at ahigh temperature obtained from thelocal market.
I nduction of Experimental Colitis: Albino ratsweighing between 180-220g each were
used for theexperiment. Colitiswasinduced according to the previously described method
(Jagtap, Shirke and Phadke, 2004). Animal swere deprived of food for 24hrsbeforethe
induction of colitisbut alowed freeaccessto water - ratswere anaesthetized with thiopental
and aflexiblecatheter (diameter 2mm) wasinserted into theanusand thetip wasadvanced
8cm proximal to the anus.1ml of acetic acid 6% wasinstilled into the colon through a
cannulafor 30seconds after which fluid waswithdrawn. To prevent spillage of solution
from rectum, animalsweredlowedto hanginair by holding their tailsfor 45-60 seconds.
Administration of Dietary Advanced Lipid Oxidation Endproduct: Theratsin the
experimental groupsweregivenALE by oral dosing method usingtheora cannula. Group
1 (control) did not receive ALE. Group 2 (low dose) received 7.5g of ALE mixed with
92.5g of feed daily for 20 days. Group 3 (high dose) wasgiven 15g of ALE mixed with
85g of feed daily for 20 days.
Sool Scoring: Every morning, al ratsfrom the three groupswere scored. Each of the
ratsfrom each group was brought out kept on awhite paper thetail of therat washeld
upwardsand then therat passed stool fromitsanus. The stool was examined physically
and then scored. Thefollowing scoring patterns of Masonobu et al (2002) were used.
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0- Normal

1- Soft stool but till formed

2 - Soft/wet stool/unformed stool

3 - Soft/wet stool + blood traces

4 - Bloody diarrhea
After scoring the mean, standard deviation, and standard error of mean were cal cul ated.
GrossMorphological Damage Scoring: Every oneweek, 3 animalsfrom each group
weresacrificed. Theratswere dissected using ascapel. The colon wastraced totheanus
andwascut. 10cm of the colon was cut open and theins dewashed with clean water from
arunning tap. A hand lens of x3 magnification was used to examineand scoretheinternal
structure of thecolon. Thefollowing scoring pattern of grossmorphol ogica damagewas
used.

0- No damage

1- Localized hyperemiawith no ulcers.

2- Linear ulcer with no significant inflammation.

3- Linear ulcer with inflammation at oneside.

4 - Moresitesof ulcersand inflammation, thesize of ulcer <1cm.

5- Multipleinflammation and ulcers, thesizeof ulcer > 1cm.
After scoring, the mean, standard deviation and standard error of mean were cal cul ated.
The colonsfrom each group wereweighed on an €l ectronic weighing balanceand val ues
taken. The dataobtained were expressed asmean + SEM (standard error of mean). The
student’st-test was applied and P-val ueswere determined. Differenceswere considered
sgnificantat P<0.05.

RESULTSAND DISCUSSION

Sool Scoring: On day 6 the scoreswere 0.63 £ 0.03 (control) 0.8 + 0.03 (low dose),
0.73 = 0.03 (high dose). On day 20, 0.33 £ 0.03 (control) 0.50 £ 0.03 (low dose),
0.50+ 0.02 (high dose).

Gross Morphological Damage: On day 7 the scoreswere 2.00+ 0.00 (control), 2.5+
0.05 (low dose), 3.00 £ 0.00 (high dose). On day 20, 1.00 + 0.00 (control) 3.00 + 0.00
(low dose), 3.67 £ 0.07 (high dose).

Colon weight: Onday 7 the scoreswere 1.24 + 0.00 (control), 1.44 + 0.00 (low dose)
1.69+ 0.07 (highdose). Onday 20, 1.35+ 0.09 (controal), 1.60 + 0.03 (low dose), 1.67
+0.02 (high dose).

Theoxidation of unsaturated fatty acidsresultsin significant generation of dietary
advanced lipid oxidation endproducts (AL Es) which arein part cytotoxic and genotoxic
compounds. The gastrointestinal tract is constantly exposed to dietary oxidized food
compounds. After digestion apart of them areabsorbed into thelymph or directly into the
blood stream. Someof thedietary AL ES, which areabsorbed fromthegut tothecircul atory
system, seem to act asinjurious chemical sthat activate an inflammatory responsewhich
affectsnot only circulatory system but also organssuch asliver, kidney, lung, and the gut
itself (Kanner 2007). Acetic acid induced calitisisone of thecommonly used experimental
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modelswhile screening natural products and drugs active against inflammatory bowel
disease. Cong stent with previousreports, inthusstudy, intrarectal administration of acetic
acid caused diffused inflammatory leucocyteinfiltration, ulcerated mucosaand necrosis
(Hager, Medany, Eter, Arafaand Eur, 2007). The present study showed that dietary
advanced lipid oxidation endproductsincreased tissuedamagein rat mode of colitisinduced
by acetic acid based on stool scoring, colon weight and gross morphological damage.

CONCLUSION

Thisstudy isan experiment conducted to examinethe effects of dietary advanced lipid
oxidation end-products on colitis healing in abino rats. From the study the weight of
damaged colontissueisconsidered anindicator of the severity and extent of inflammatory
response. AL E administered groups showed an increasein colon weight and macroscopic
scoresfor theinflammation. Based onthisstudy it can be concluded that AL Esaggravated
aceticacidinduced calitisinahbinorats. AL Eshave been shown to produce oxycholesterols
and especially, 7-oxygenated specieswhich are highly cytotoxic toward endothelia cells
(Lamaire-Ewing, Prunet, Montangeand Vejux, 2005).
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