Al-Anbar J. Vet. Sci., Vol.: 4 No. (2), 2011 ISSN: 1999-6527

Pathological effects of Ochratoxin A in brain, heart and lung of chicks
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Abstract

This study involved investigation on the toxic effects of Ochratoxin A in various
internal organs of chicks (brain, heart and lung). The study showed histopathological effect
of Ochratoxin A in group 1 (which were given crude Ochratoxin A orally) and in group 2
(which were fed contaminated feed with toxigenic Aspergillus ochraceus). The
histopathological sections of the brain especially cerebrum showed perivascular and
perineuronal edema and shrinkage of many neurons due to degeneration with central
chromatolysis of the others with massive sub meningeal hemorrhage. Cerebellum tissue
sections showed degeneration of purkinge cells. The histopathological sections of heart
showed edema and infiltration of heterophils between the muscle fibers and the blood
vessels of myocardium undergo hypertrophy of tunica media with proliferation of
endothelial cells. Other sections of heart showed thickening of pericardium, edema and
infiltration of inflammatory cells and congestion. The histopathological sections of the lung
showed severe dilation and congestion of pulmonary arteries with large areas of
emphysema.
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Introduction

Ochratoxin A (OTA) is natural secondary metabolite produced by Aspergillus
ochraceus and other moulds, especially Penicillium verrucosum (1). OTA is found
essentially in cereals, dried fruits, coccoa and also in the blood of animals and humans after
consumption of contaminated food (2). OTA is a structural analogue of phenylalanine and
contains a chlorinated dihydroisocoumarin moiety. OTA inhibits protein synthesis by
competition with phenylalanine in the aminoacylation reaction of phenylalanine-tRNA
(3,4). OTA also induces oxidative damage by enhancing lipid peroxidation (5). OTA shown
to be nephrotoxic, teratogens, immunosuppressive, genotoxic, mutagenic and carcinogenic
in rodents (6). Therefore the aim of present study was to know the other toxic effects of
OTA in the brain, heart and lung in chicks.

Materials and Methods
- Organism: The fungus used in this study was Aspergillus ochraceus isolated from
maize, the identification of the fungus based on the macroscopic appearance of the
fungus on sabauroud dextrose agar and by the microscopic appearance. The fungus
Aspergillus ochraceus have been tested to verify their ability for (OTA) production by:
1. Preparation of spore suspension according to (7).
2. Production of (OTA) on (natural substrate) maize which include:
- 50 g of grinded maize was taken then placed in conical flask 500 ml.
- 11 ml of distilled water was added to the weighted maize in order to increase the
moisture content to 28% to obtain 0.95 water activity which estimated according to (7).
X=W(Y-a)/100-Y, where:-
X=water to be added (ml).
Y=required moisture content.
a=50(28-13)/100-28=11.
- The flasks were sterilized for 20 minutes at 121c¢° under 15pound/inchz.
- Each flasks was inoculated with 1 ml of spore suspension 1x107spore of Aspergillus
ochraceus and incubated for (7) days at 25c°.
- The flasks were shaken every day then dried in oven at 60 c® for 24 h.
3. Extraction and quantification of (OTA) by thin layer chromatography (TLC) according
to the method of (8).
- Experimental study: Fifteen Birds (one day old) were divided randomly into three
groups (5 birds for each group)
1. Group (1) —Birds were given daily orally crude (OTA) as (1ml) contains
0.5pg/g(b.w)for (21)days.
2. Group (2) —Birds were fed daily on diet contaminated with toxigenic Aspergillus
ochraceus for (21) days.
3. Group(3)—control group.
The histopathological sections prepared according to (9). The specimens used were
brain, heart and lung

Results and Discussion
The results of histopathological studies in group (1) which are similar to the results of
histopathological studies in group (2) and showed The following pathological changes:
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- Brain:

Cerebrum: Perivascular and perineuronal edema Fig. (1).Shrinkage of many neurons
due to degenerative and central chromatolysis of the others Fig. (2). Other sections showed
massive sub meningeal hemorrhage Fig. (3).

Cerebellum: Tissue sections showed degeneration of purkinge cells Fig. (4).

The perivascular and perineuronal edema which showed in cerebrum may be related to
the increase in the permeability of the blood brain barrier leading to disturbances in the
blood dynamics and escape of fluids to the nervous tissue. The edematous changes in the
brain with hemorrhage might be due to the vascular damages induced by OTA (10) which
are considered to be typical for later stages of this nephropathy. A disturbance of fibrinogen
in the blood and an increase in the prothrombin time found in OTA treated animals (11,12)
could also contribute to the hemorrhages observed. The degenerative of neurons and
purkinge cells of cerebellum represent ischemic changes resulting from injury of blood
vessels (13). The perivascular and perineuronal edema and degeneration with sub
meningeal hemorrhage which agreed with (10,14,15). In current study it was found that
brain may be a primary target of toxicity due to (OTA), this result agreed with (16) and
(OTA) accumulated in the whole brain as function of time and (OTA) induced modification
of free amino acid concentrated in the brain mainly tyrosine and phenylalanine (16).

- Heart:

Myocardium: Sections showed edema and infiltration of heterophils between the
muscle fibers Fig.(5). The blood vessels of myocardium undergo hypertrophy of tunica
media and proliferation of endothelial cells (hyperplasia) Fig.(6). Thickening of
pericardium was due to edema and infiltration of inflammatory cells Fig. (7). Other sections
showed congestion and sub epicardical hemorrhage. The myocardial edema with
congestion and hemorrhage which agreed with (10,17). In the study (18) which did not
observe any gross change in the heart of broiler chicks fed (OTA), however mild edema of
inter muscular bundle spaces a long with infiltration of mono nuclear cells in the heart were
observed microscopically this result due to higher dose of (OTA). The hyperplasia of
endothelial cells lining the blood vessels was attributed to continuous injury causing
damage and due to irritation of free amino acid (16).

- Lung:Tissue sections showed severe dilation and congestion of pulmonary arteries with
large areas of emphysema Fig. (8). The pulmonary emphysema occurred due to alveolar
wall destruction and airspace enlargement and these results which agreed with (19).
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Fig. (1) Histopathological section of cerebrum of
chickens in group(l) and in group (2) showing
perivascular (—) and perineuronal edema (—) (H
and E) 40x.

Fig. (2) Histopathological section of cerebrum of
chickens in group (1) and in group (2) showing
shrinkage of many neurons due to degeneration
(—) and central chromatolysis of the other (—) (H
and E) 40x.

Fig. (3) Histopathological section of cerebrum of
chickens in group (1) and in group (2) showing
massive sub meningeal hemorrhage (—) (H and E)
40x.

Fig. (4) Histopathological section of cerebellum of
chickens in group (1) and in group (2) showing
degeneration of purkinje cells (—) (H and E) 40x.
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Fig. (5) Histopathological section of myocardium of
chickens in group (1) and in group (2) showing edema
and infiltration of heterophils between the muscle
fibers (—) (H and E) 40x.

Fig. (6) Histopathological section of myocardium of
chickens in group (1) and in group (2) showing
hypertrophy of tunica media and proliferation of
endothelial cells (—) of myocardial blood vessel (H

and E) 40x.

Fig. (7) Histopathological section of Heart of chickens
in group (1) and in group (2) showing thickening
edema and infiltration of inflammatory cells(—) (H
and E) 40x.

Fig. (8) Histopathological section of lung of chickens
in group (1) and in group (2) showing dilation and
congestion of pulmonary artery (—) with
emphysematous area(—) (H and E ) 40x.
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