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ABSTRACT 

The production of toxic metabolites by moulds and their 

resulting mycotoxicoses in animals and man have been 

known for many years, but despite this knowledge little 

attention was shown by scientists to such diseases. 

Little has been done on mycotoxicoses in animals 

in Nigeria and work done on mycotoxins so far is 

confined to aflatoxins. 

Thus, study on moulds and mycotoxins in acha 

(Diqitaria exilis Stapf) maize (Zea mays) and cottonseed 

(Gossypium spp Linn) grown in Plateau State of Nigeria 

and toxicity of moulds infecting acha was carried out. 

Mouldy acha, maize and cotton seed samples were collected 

at three different seasons from some local government 

areas of Plateau State. These grains and seeds were 

screened for their mycoflora and for seven mycotoxins. 

Ninety-six fungi were isolated from acha. These 

included Aspergillus ochraceus, A. sydowii, A. terreus, 

A. niger, A. nidulans, A. flavus, A. cremeus, Fusarium 

solani, F_. moniliforme. , F. oxysporum, F. roseurn, 

F. equiseti, F_. semitectum. Phoma sorghina, et-cetra. 

Phoma sorghina was the commonest fungal 
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contaminant of acha during the cold dry harmattan season 

(November - February) and during the humid rainy season 

(June - October). Fusarium moniliforme and Aspergillus 

spp. were also commonly found. During the hot dry season 

(March - May), Aspergillus spp were the most prevalent 

fungi, followed by Fusarium spp. and Phoma sorghina in 

that order. Zearalenone was the most prevalent 

mycotoxin of mouldy acha during the harmattan, while 

aflatoxins were most prevalent in samples collected 

during the hot dry period. The mycotoxins found in 

acha were, aflatoxins B , B„, G , G , zearalenone, 

and vomitoxin. Zearalenone was only detected in one 

of the samples collected during the rainy season. 

One hundred and twenty-four fungi were isolated 

and identified from maize. Among these were:Aspergillus 

nidulans, A. f lavus, A. niger, A. f umigatus t Fusarium 

moniliforme, Neurospora spp Penicil1ium funiculosum, 

Trichoderma sppi et-cetra. Fusarium spp. were the 

comiiionest fungi found in maize during the harmattan 

and hot dry seasons, while Trichoderma spp. were common 

during the rainy season. The mycotoxins found in maize 

were aflatoxins B1 , B2, G1 , G2, zearalenone and 

ochratoxin A. 
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The highest level of aflatoxin was found in samples from 

Langtang (B. =960, B_ = 543 ug/kg) and the highest level 

of ochratoxin A( 50 ug/kg) was found in sample from Jos 

area. 

The fungi isolated from cottonseed were Aspergillus 

flavus, Cunninghamella spp.f Curvularia spp.t Nigrospora 

spp. Phoma sorghina and Trichoderma spp. Phoma sorghina 

was the only fungus isolated from mouldy cotton seed 

collected during the harmattan. Cunninghams!la spp. were 

isolated from all three samples collected during the 

hot dry season and from one of the six samples collected 

during the rainy season. Only aflatoxins could be 

detected in mouldy cotton seed with the highest level 

(271 ug/kg) occurring in samples from Keffi. 

Ninety six fungal isolates from mouldy acha were 

cultured on rice and extracted with methylene chloride. 

The extracts were then put in corn oil and screened for 

toxicity in mice. Fifty of the 96 (52%) isolates were 

found to produce toxic metabolites. 20 (20.8%) were 

mildly toxic to mice; 13 (13.5%) moderately and 17 

(17.7%) were very toxic. Aspergillus guadrilineatus, 

A. nidulans, Fusarium solani and Phoma sorghina produced 

the most toxic extracts. 
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Two extracts of the A. quadrilineatus; the petroleum 

ether soluble extract (PER) and the petroleum ether 

defatted crude extract (PEDCR) were tested for acute 

and chronic toxicity in mice, chicks and cattle. The 

per os_LD50 of PER was 1148mg/kg and that of PEDCR was 

507mg/kg in mice, and 556mg/kg in chicks. The 

intraperitoneal LD50 of PEDCR in mice was 20.8mg/kg. The 

toxic signs of PER and PEDCR in mice and chicks included 

tachypnea, tachycardia, anorexia, somnolence, diarrhoea, 

coma and death. The main post mortem findings in acute 

toxicity were congestion of heart, liver, kidney and 

lungs and sloughing of the wall of stomach and haemorrhagic 

entiritis. The histopathologic findings in dead animals 

included oedema and mild degeneration of the myocardium, 

necrosis of kidney tubular epithelial cells, hepatocytes 

and bronchioles. The only clinical observation in calf 

acutely dosed with culture of A. quadrilineatus on maize 

were transient whole body tremors which occurred one hour 

after dosing, tachycardia and profuse salivation. No 

significant histopathologic changes were found in the 

organs of the sacrificed calf. 

Rats fed on diets containing different percentages 

of A. quadrilineatus cultured maize gained less weight 

as compared with those on normal diets. 
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Other clinical signs in rats included soft faeces, 

lethargy, arched back, rough hair coat and death in the 

case of rats on 100% substituted diet. 

No abnormal clinical signs were seen in cattle on 

substituted diets except that cattle on normal diet had 

superior weight gain as compared to those on substituted 

diets. 

Post mortem findings in rats included hyperaemia of 

the mucosa of the stomach and intestine, sloughing of the 

mucosa of the stomach, petechial haemorrhages on the 

liver and gastro-enteritis. No significant post mortem 

findings were observed in cattle on substituted diet 

except that the mucosa of the stomach and duodenum of 

cattle on 100% substituted diet were sloughed off. 

Histopathologic findings in rats included liver 

congestion, hepatocellular degeneration and necrosis, 

congestion of the venous sinuses of spleen characterised 

in some cases by mild to moderate lymphocytes depletion 

of the periarteriolar lymphatic sheath. Varying degrees 

of interstitial inflamation with peribronchiolitis and 

atelectasis and severe alveolar oedema were seen in 

lungs of some rats. 
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Submucosal oedema of the stomach and granular 

degeneration of the tubular epithelial cells of the 

kidney particularly of the medulla were seen. Severe 

meningeal congestion, haemorrhage and sub-meningeal 

degeneration were seen. 

In cattle the histopathological findings included 

degeneration and necrosis of the liver. Multifocal 

areas of haemorrhage in the liver and extensive tubular 

necrosis and degeneration of glomerular tufts were seen. 

Chronic feeding of A. quadril ineatus substituted 

diets to cattle had an increasing effects on PCV, 

neubrophils, serum cholesterol, triglyceride, SGOT, 

serum alkaline phosphatase and lactate dehydrogenase, 

and it had a decreasing effect on lymphocytes, monocytes, 

Hb, and albumin when compared to control animals values. 

The mycotoxins produced by A. quadrilineatus were 

extractable from rice culture by chloroform. Column 

chromatographic separations in silica gel using 

different elution solvents and biological tests showed 

that the mycotoxins came off in the diethylether, 

chloroform and mostly in ethylacetate fractions. 

Use of different available mycotoxin standards 

on silica gel G coated chromatoplates revealed that 

sterigmatocystin is one of the minor metabolites 
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produced by A. quadrilineatus. Two other more toxic 

mycotoxins were isolated and purified from the crude 

chloroform extract and their column, preparative thin 

layer chromatographic, infrared and UV-spectrophotometric 

characteristics were established. 

The infrared spectra of the two purified mycotoxins 

suggested that the carbonyl group of their structures were 

similar to that of aflatoxin. 

It was concluded that: in Plateau state, Nigeria 

both acha and maize can be infected naturally by many 

mycotoxin producing fungi, when they are poorly stored 

and in the field; that some mycotoxins like zearalenone, 

ochratoxin A and vomitoxin which were presumed to occur 

only in temperate cereals products can be produced on 

acha and maize in the Plateau State of Nigeria because 

of the temperate-like climate of the Plateau; that 

aflatoxins were the major mycotoxins contaminating 

mouldy acha, maize and cottonseed. A. quadrilineatus 

is the most toxic toxin-producing fungus isolated 

from acha. It can produce sterigmatocystin and seven 

other toxic metabolites which can induce both acute 

and chronic toxicity in mice, rats, chicks and cattle. 
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The mycotoxins produced by A. quadrilineatus can 

be extracted by chloroform and can be separated by 

column and preparative thin layer chromatography. Two 

of the mycotoxin produced by A. quadrilineatus have 

similar structures and probably contained 3 carbonyl bands 

(C=0). There is need for further work to establish the 

chemical structures of the two mycotoxins isolated. It 

was also concluded that there is great need for screening 

common feed stuffs for both fungal and mycotoxin 

infection and contamination. There is also need for 

Government Regulations on monitoring of feeding stuffs 

meant for animal and human consumption. 
































































































































































































































































































































































































































































































