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Abstract

The possible effects which crude oil polluted foods may have on specific organs of
manmmals like the kidney, liver, amall intesine, spleen and heart were investigated using
white male wistar rats. Four formulated diets (including a control) depicting different
levels of crude oil contaminated cassaval/fish meal dietswere used as experimental meal
in an animal and bioassay work. Theresultrevealed a considerable negative effect that
crude oil had on the organs of the experimental animals as against that of control.
Higpathological investigation showed the leve of damage done to the organs which
ranged fromshrunken villi, oedema in the small intestine to the glomeruli and tubulesin
thekidney.
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Introduction

Concern over soil contamination by crude ol or rbgdrbon products is high. This has
been shown to tricke down to affect both water d@odd for human and animal
consumption. Simiarities exist between inlnd apffshore crude ol spils; these
simiarities include hazards to lfe n all its rfos, contaminaton of valuable fresh water
resources from aquifers or desalination plants anduncertain long term environmental
impact (Benyahiaet al., 2005). The food and water that humans consunee tlaus
subected to multple pathways of toxic exposurehe Texposure ranges from natural
sources to man-made sources. It drecty or niffrecontamnates or polutes our
sustenance. Our sustenance can be subjected ® exquésure i.e. heavy contamination
substance ngested in a day or two, or chronic sexpoi.e. consumption of contamnated
substance over a bbng period of tme. Some of dkie substances ingested are neutralized
by the bodys detoxification mechanism that inwléhe Iver detoxficaton systems.
Some of the toxins may pass out from the body arifietdt and some may reman n the
body. Mercury and kead are among the most notaftaminants, which accumulate and
cause degeneration of the cels of human bodydngubran (Botkine al. 1998).
Histopathological studies yeld basic information tssue dsorders related to the general
state of organisms, and asses the host's sudieptibiinfectious dseases and parasitic
infestation. Some of these parameters may servadastors of the effects of xenobiotic
contamination in marine animak (Shndermann 1980).
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M aterids and M ethods

Four formulated diets (includng a control) depgti different levels of crude oil
contaminated cassavalfish meal diet obtahed fromlage in the Niger Delta were used
as experimental meal in an anmal and bioassay toomkvestgate the effects of crude oil
contamination as earlier descrbed by (Ologumtieal., 1991). Animak were kiled by
decaptaton following which nternal organs werectoned, stained with haematoxyin
and eosin for light microscopic examination andaatopsy test.

Table 1: Diet formulation

Diet/Formulation Diet | Diet Il Diet Il Diet IV

Processed Cassava (k 2.5¢ - - -

Processed Cassava (kg)** - 2.56 - -

Processed Cassava (kg)®** - - 2.56 -

Processed Cassava (kg)*** - - - 2.56

Fish (kg) 0.8 0.8 0.8 0.8

Groundnut Oi (kg) 0.56 0.56 0.56 0.56

Vitamn Premix (g) 52 52 52 52

Mineral Premix (g) 28 28 28 28
*Gari (Control) **Gari (kokori) *»*Gari (Ogulagha) ***Gari (SPDC)
Results
Results obtained upon histopathological investigatcarried out on the organs of the
experimental (diet 11, Ill, IV) and control ratsi€d I) are presented in Table 2. The livers
of the control animak (det I) were essentialynmal, showing prominent vessel, healthy
cells and normal circulation with no pooling of dio The liver in diets Il, Ill, and IV,

were rehtively few, if any viable cells left. Hm the inflammatory response seemed not
as localized as that of det III.

The kidneys of the control animals (diet I) showesds that were essentially normal with
the tubukes and gbmeruli empty. Mid degeneratblsanges were noticed in kidneys of
animak fed with diet Il, with nuclear degeneratibna few cels. In diet Ill, there was
marked pooling of blood with a lot of inflammatocgls and generation of tubukes. In diet
IV, the degenerative changes were more pronounoedwade spread infammatory cells
were notceable.

Similar degenerative changes were observed n rtestine. The vil, which are the
absorptive surface of the small intestine showefinmed mucosa and rising out of
controled absorption of toxic chemical (diet IV Epithelia layers of the vili were
distended and in some cases, showed lses and athermal signs indicative of toxic
chemical consumption. These features were not révidecontrol animal (diet I).
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Table 2: Histopahological changesininternd organs of animal
DIET ORGAN OBSERVED CHANGES
Small Intestine Mid Congestion, Normal Vil
Kidney Mid congestion occasionaly wih the venous sta@id thrombosis,
come sweling in some cells.
Liver Normal, prominent vessels, healthy cels and norwiedulation, no

Small Intestine
Kidney

Liver

Small Intestine

poaling of blood

Shrunken Vili, slight mucosal hypertrophy oedeaticells.

Capilary venals congestion, Lyss of erythrocytdsudy sweling and
celular degeneration of proximal and distal tubukecytoplasmic
nclusions, lower incidence of renal tubular change

Sweling of individual hepatic cells, picnosis ofusclei. Darkening
staining nuclei and dense chromatin bodies whioh iadicatve of
hyperplastic rectum

Marked capillary venous congestion Mucosal hypehiro with

Kidney shrunken cili. Damaged epithela surface with fnagted nuclei in
1l some areas.
Liver Oedema of gomeruli and tubules. Areas of tubulacrasis.
Tubular debris in glomerular space
Mid central lobular vacuolation. Picnoss of kugffcells.
Area of sinusoidal congestion, area of cloudy $weel
\Y Small intestine Capilary venous congestion, shrunken vili oedemanucosal
hypertrophy.
Kidney Fatty degeneration of tubules, Capilary congestidath heamorrhage
n the region of Henk's loop especilly about tlscending loo
Discussion

Histopathological changes in the present study rbay due to the varyng levels of
contaminants present in the diet of the rats. éfasliudies have ako identfied degerative
changes in the cels of somniferous tubular gedmayers. (Arcana N.2007; Paset al.
1995, 1996; Auffret 1988 and Gilet al 1999) found that tissue abnormalities were related
to chemical contamination. The quantity of foodhlet is also reflected n the histology of
the experimental animak as show n Table 2. Thelication of this observation is that,
the dets being fed to the experimental animaktagwd crude oil contaminants in
different proportons that were capable of causiaghage to the organ at different levels.
The duration of consumption had appreciabke ef@ecthe size of the organs and the lpid
content of the organs and hence, the degenerdiaeges observed in the organs (Bieth

al., 1986).

Conclusion

Polution of the envionment had detrimental effiedn the organs through contamnated
food that was consumed. The contaminants presectudte ol such as the heavy metals
and hydrocarbons are capabke of damagng the organsgested. Histopathological

investigation reveaked that the extent of damagee dm the organ is dependent on the

guaity of contaminants

in diet. Diet IV which hadore of the contaminants caused most

of the damage followed by diet I, whie diet llhosed the least damage.
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