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ABSTRACT 

 
The present study aimed to investigate the protective effect of yeast against mycotoxicosis induced by 

Aspergillus parasiticus and Fusarium tricinctum as common fungal contaminants on albino rats. 60 albino rats 

were randomly divided into three experimental groups: (A, B and C), each contain 20 animals. Group A: rats 

were kept as a control group was feed on uncontaminated feed and drinking water without any treatments. Group 

B: animals were feed contaminated diet with aflatoxins in level of 0.5 mg/kg ration and diacetoxyscirpenol in 

level of 10mg/kg ration. Group C: animals were feed contaminated diet as in group B. mixed with 

Saccharomyces cerevisiae (2g/kg of feed) during the whole time of the experiment. At the end of 1
st
, 2

nd
, 3

rd
, and 

4
th 

month, respectively, five animals from each group were weighted and dissected. Tissue samples were 

obtained from liver, kidneys and intestine for histopathological examination by light and electron microscope. 

The rats showed reduction of body weight and weight gain in group B. Addition of yeast to contaminated diet in 

the group C improved this reduction. Histopathological and ultrastructural studies revealed pathological changes 

in liver and kidney in group B. administration of yeast improve the intensity and the prevalence of the lesions 

and enhances the immune response of the body against mycotoxicosis (Lymphocytes and plasma cells). 
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INTRODUCTION 

 
Mycotoxin contaminated feedstuffs 

considered a permanent challenge in animal nutrition 

as health and performance of the animals may be 

compromised. Several studies have shown that 

improperly stored feeds can have high levels of 

aflatoxins while other mycotoxins such as 

trichothecenes develop in the growing crop due to its 

being susceptible to certain plant pathogenic fungi 

like fungi of genus Fusarium (Jouany, 2007). Such 

combined intake of mycotoxins would lead to a 

possible higher risk than the intake of one of these 

mycotoxins alone, numerous researchers have 

reported that mycotoxins act synergistically 

combined (Speijers and Speijers, 2004). 
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Aflatoxins (AF) are metabolites synthesized by the 

fungi Aspergillus flavus and Aspergillus parasiticus 

and are classified in to several types. The common 

four types of AF are namely AFB1, AFB2, AFG1 

and AFG2 (Betina, 1989; Dorner, 2008). Aflatoxins 

are known to have strong hepatotoxic, carcinogenic 

and immuno suppressive effects and are regulated by 

feed/food law in at least 100 countries (van Egmond 

and Jonker, 2004). 

 
Fusarium mycotoxins are also widely distributed 

some with carcinogenic properties and others of 

well-defined toxicology for farm livestock. 

Fusarium toxins, especially trichothecenes, are more 

likely to affect livestock (Girish and Smith, 2008). 

Trichothecenes include T-2, HT-2, 

diacetoxyscipernol (DAS) and deoxynivalenol (DON 

or vomitoxin) are of major concern in terms of their 

ubiquitous distribution and effects on animal health 

(Placinta et al., 1999). 
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Prevention of feed and feedstuffs from possible mold 

growth and mycotoxins contamination is essential. 

When contamination cannot be prevented, 

decontamination of mycotoxins is needed before 

using these materials. Practical and cost-effective 

methods for detoxification of mycotoxin-containing 

feed and feedstuffs are in great demand 

(Basmacıoglu et al., 2005). One of the most recent 

approaches to the problem has been the use of feed 

additives to prevent absorption and toxic effects 

from mycotoxins in farm animals (Moslehi-Jenabian 

et al., 2010). Baker yeast (Saccharomyces 

cerevisiae) is one of most important microorganisms 

in food fermentation, have been shown to bind 

different mycotoxins strongly to cell wall 

components (Yildiz et al., 2004). This mode of 

mycotoxin decontamination is highly promising, 

although the field is still in its infancy. 

 
Accordingly, this study is designed to investigate the 

protective effect of yeast against mycotoxicosis 

developed by Aspergillus parasiticus (aflatoxin 

producer) and Fusarium tricinctum 

(Diacetoxyscirpenol, DAS producer) as common 

fungal contaminants on albino rats. 

 
MATERIALS AND METHODS 

 
1 - Animals 

Sixty male and female albino rats, of 6-8 weeks old 

and weighed 135-150g, were obtained from the 

Faculty of Medicine, Assiut University. Animals 

were kept in natural environmental laboratory 

conditions, fed commercial pellet rat feed and water 

were available ad libitum. 

 
2 - Fungal isolates: 

Two toxigenic fungal isolates Aspergillus 

parasiticus a highly producer of aflatoxins (B1, B2, 

G1 and G2) and Fusarium tricinctum a highly 

producer of diacetoxyscirpenol provided by Botany 

Dept., Faculty of Science Assiut University. 

 
3 - Yeast culture: 

The Saccharomyces cerevisiae (SC) was obtained as 

baker dry yeast (Parisienne-Italy) was applied at rate 

of 2g SC/kg of feed equivalent (Yildiz et al., 2004). 

The fungal materials were incorporated into the 

mixed feed before SC will be added 

 
4- Preparation of fungal materials: a- preparation 

of aflatoxin 

Aflatoxin was produced via fermentation of rice by 

the method of Shotwell et al. (1966) with minor 

modifications by Oguz (1997). By inoculation with 

spore suspension of Aspergillus parasiticus and the 

flasks were incubated at 28ºC for 15 days. On the 

fifteenth day, moldy rice was dried and the aflatoxin 

content was estimated by the thin layer 

chromatography (Romer, 1975). 

 
b- Preparation of diacetoxyscirpenol 

Diacetoxyscirpenol was prepared as previously 

described by (Shotwell, 1966) on rice. Briefly, (300 

g) broken rice was placed in 1000-ml Erlenmeyer 

flasks and inoculated with spore suspension of 

Fusarium tricinctum. The flasks were incubated at 

28ºC for 15 days, then at 15ºC for another 10 days. 

On the 25
th 

day moldy rice was dried and the 

diacetoxyscirpenol content was estimated using thin 

layer chromatography (TLC) (Gimeno, 1979). 

 
5 - Experimental diet: 

A commercial pellet rat feed with (16% crude 

protein; 2.87% crude fat; 3.35% crude fiber and 

metabolized energy 2700 kg calorie) was used for 

control rat as a basal diet. And a known amounts of 

moldy dried rice cultures containing AF and DAS 

were incorporated into the basal diet of rat feed to 

yield 0.5 ppm AF + 10 ppm DAS and mixed 

thoroughly before given to animals. 

 
Experimental designs 

60 albino rats were weighted and equally divided 

into three groups (A, B, and C) each contain 20 

animals. The animals of each group were assigned to 

one of the three dietary treatments in a randomized 

design for 120 days: 

 
Group A: Rats were kept in parallel as a control and 

received only uncontaminated feed and drinking 

water without any treatments. 

 
Group B: Rats received contaminated diet with 

aflatoxins (B1, B2, G1, G2) in level of 0.5 mg/kg 

ration and diacetoxyscirpenol in level of 10mg/kg 

ration. 

 
Group C: Rats received contaminated diet with 

fungal materials as in group B. mixed with 

Saccharomyces cerevisiae (2g/kg of feed) during the 

whole time of experiment. 

 
Methods: 

A - Clinical signs and body weight 

Clinical manifestations were recorded during 

treatment periods and animal’s body weights were 
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registered along the experimental period before 

scarification at the end of each treatment protocol. 

 

 

C - Light and Electron microscopy 

According to the protocol of experiment 5 rats were 

dissected from each group after 1
st
, 2

nd
, 3

rd 
and 4

th 

months from the beginning of the experiment. After 

gross examination, tissue samples were obtained 

from liver, kidneys and intestine for 

histopathological examination by light and electron 

microscope after staining with appropriate stains. 

 
Statistics: 

The data were analyzed using one-way analysis of 

variance and repeated measures and the differences 

among group means were analyzed using the 

Dunnett’s multiple comparisons test. A p-value of 

<0.05 was considered significant and p-value of 

<0.01 was considered highly significant. The Graph 

Pad Prism software (version 5) was employed for the 

statistical analysis. 

 
RESULTS 

 
Body weight and weight gain  

Significant reduction (p < 0.05) of body weight in 

group B was recorded start from 2
nd 

month till 4
th 

month when compared to that of control group. 

Addition of yeast to contaminated diet in the group 

C show increase in body weight nearly similar to 

control when compared with group B (Fig. 1). 

Significant decrease in weight gain (
**

p < 0.01) were 

observed in rats of group B compared to that of 

control. The decrease in weight gain was highest in 

2
nd 

month till 4
th 

month. While, no significant 

reduction could be recorded in weight gain of the 

group C compared to the control (Fig. 2). 

 
Histopathology 

Histopathological changes were obvious in the liver, 

kidneys and intestine. The intensity of the lesions 

was more pronounced by increase of experimental 

period. Microscopically, the livers of the rats fed 

contaminated diet with fungal material AF and DAS 

for 4 months revealed fatty degeneration of 

hepatocytes (Fig. 3), focal areas of necrosis (Fig. 4), 

activation of Kupffer's cells, increase the mitotic 

figures and start early steps for preneoplastic 

changes of hepatic cells in the form of megalocytosis 

(Fig. 5), nuclear pleomorphism (Fig. 6), 

multinucleated hepatocytes (Fig. 7) and increased 

number of binucleated hepatocytes in the hepatic 

lobules and newly formed bile ducts (Fig. 8), 

ultrastructurally showed presence of numerous fat 

globules in the hepatic cell and presence of bundle of 

collagen fiber in between hepatic cells (Fig. 9). 

Treatment with yeast for four months markedly 

relieved the hepatic changes compared to group B 

animals. Microscopically the liver of group C 

revealed mild congestion of the hepatic vasculature 

and necrobiotic changes of hepatocytes, moderate 

activation of Kupffer's cells, with mild vacuolar 

degeneration. The number of binucleated 

hepatocytes was more or less similar to the control 

group. Ultrastructurally, the hepatic cells were rich 

in cell organelles and the fat storing cells were 

hypertrophied and contain numerous fat globules. 

 
Kidneys of group B had glomerular cellular 

reaction, periglomerular fibrosis and degeneration of 

the tubular epithelial lining (Fig. 10, 11), 

ultrastructurally showed presence of lysosomes 

appeared as electron dense bodies in tubular 

epithelium and fine collagen fiber in between 

tubules. 

 
The most pronounced lesions observed in kidneys of 

group C were slight increases of mesangial cell and 

matrix in the glomeruli and mild tubular 

degeneration. There was also slight periglomerular 

reaction (Fig. 12). Ultrastructurally, peculiar to this 

group in this period a numerous plasma cells in the 

interstitial tissue of the kidney could be observed. 

Also, the tubular epithelium showed mild 

degenerative changes with presence of numerous 

lysosomes (Fig. 13). 

 
Intestinal lesions of group B consisted of 

degeneration of intestinal epithelial cells, congestion, 

hemorrhage in the villous core associated with 

lymphocytic cell infiltration ended by villous 

atrophy (Fig. 14). There were mild lymphocytic 

activation and at the end of experiment turned to 

lymphocytic depletion. The addition of yeast to the 

fungal-containing diet significantly ameliorated the 

adverse effects of fungal toxin on the intestine and 

improves the immune response in the intestine where 

prominent lymphoid follicle hyperplasia was 

characteristic lesion of group C animals (Figs.15). 

Lymphocytic cell infiltration in the villous core with 

slight increase of goblet cells was observed.
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(Fig. 1): Histogram showing the body weight/(g) of control and treated groups during the experimental period. 

(p*<0.05; p**<0.01) 

Group A- control group Group B- fungal contaminated feed Group C- contaminated feed + yeast 

 

 

 

(Fig. 2): Histogram showing the weight gain /(g) of control and treated   groups during the experimental period. 

(p*<0.05; p**<0.01) 

Group A- control group   Group B- fungal contaminated feed Group C- contaminated feed + yeast 

1
0
0 
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Fig. (3): Light micrograph of liver belong to 

group B showing fatty degeneration. (H&E 

x400) 

Fig. (4): Light micrograph of liver belong to 

group B showing focal area of hepatic cell 

necrosis with mononuclear cellular infiltration 

and diffuse activation of Kupffer’s cells. (H&E 

x400) 
 

    

Fig. (5): Light micrograph of liver belong to 

group B showing karyomegaly (arrow) and 

increased binucleated hepatocytes in the afield. 

(H&E x400) 

Fig. (6): Light micrograph of liver belong to 

group B showing abnormal hepatic cell with 

dysplastic nucleus of hepatocyte (arrow). (H&E 

x400) 
 

    

Fig. (7): Light micrograph of liver belong to 

group B showing abnormal multinucleated 

hepatocyte (arrow). (H&E x400) 

Fig. (8): Light micrograph of liver belong to 

group B showing presence of numerous newly 

formed bile ducts (arrows). (H&E x400) 
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Fig. (9): TEM of liver belong to group B 

showing presence of bundle of collagen fiber in 

between hepatic cells (arrows) with presence of 

hypertrophyed kupffer cell and fat storing cell. 

scale bar = 2 microns 

Fig. (10): Light micrograph of kidney belong to 

group B showing thickening of glomerular 

basement membrane and increased mesangial 

matrix. (PAS stain x400) 

 

   

Fig. (11): Light micrograph of kidney belong to 

group B showing Periglomerular fibrosis and 

interstitium cellular reaction of lymphocetic and 

fibrocytic cells. (H&E) 

Fig. (12): Light micrograph of kidney belong to 

group C showing glomeruli with thin Bawman`s 

capsule and mild tubular degeneration. (H&E) 

 

     

Fig. (13): TEM of kidney belong to group C 

showing presence of numerous plasma cells in the 

interstitial tissue rich in dilated RER forming 

Russell's bodies (arrows) and tubular epithelium 

contain small electron dense bodies (lysosomes). 

scale bar = 2 

Fig. (14): Light micrograph of intestine belong to 

group B showing villous atrophy. (H&E x100) 
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Fig. (15): Light micrograph of intestine belong to group C showing hyperplasia of payer`s patches 

lymphoid follicle. (H&E x100) 

 
DISCUSSION 

 
The administration of contaminated diet with 

aflatoxins and diacetoxyscirpenol (DAS) for a period 

of 4 months to rats significantly reduces the body 

weight (BW) and weight gain. The weight reduction 

depends on concentration of mycotoxin and on time 

of experiment. A decrease in the animal’s weight is 

one of the more common characteristics of a 

continual ingestion of AFB1 (Smith and Ross, 1991; 

Quezada et al., 2000; Madrigal-Santillán et al., 

2006). Contrary to this, Sklan et al. (2001) reported 

that no decreases in growth or feed efficiency were 

observed when T-2, DAS, or a mixture of these 

mycotoxins was fed to chicks for 35 days. In 

addition, Casado et al. (2001) observed neither the 

body weight nor the weight gain varied significantly 

in the mice fed a mixture of AFB1 and fumonisins 

for about 90 days. 

 

Treated groups 

On the other hand, the current study showed that co-

administration of yeast and mycotoxins, enhanced 

growth performance and resulted in a significant 

recovery in body weight. These findings are similar 

to previous studies; Addition of Saccharomyces 

cerevisiae (Sc) to diets could improve growth 

performance (Onifade et al., 1999 and Darwish et 

al., 2011). Madrigal-Santillán et al. (2006) 

demonstrated that animals treated with Sc plus 

AFB1 gained considerable weight in the third and 

the sixth week of the assay; which was more than 

double the usual level reached by AFB1 treated 

mice. Yeast viability seems critical for such growth-

promoting effect, since it was not observed when 

inactive yeast was incorporated into the feed 

(Métailler and Huelvan, 1993 and Oliva-Teles and 

Gonçalves, 2001). Moreover, digestion of yeast cells 

releases active compounds like polyamines, 

proteases and phosphatases, which could be 

beneficial for the digestive process (Zanello et al., 

2009). 

 

Histopathology 

The co-exposure of rat to contaminated diet with 

aflatoxins AF diacetoxyscirpenol (DAS) induced 

many histopathological changes in the liver of rats 

and the severity of such changes was time 

dependent. In this respect, a study by Ozen et al. 

(2009) found that lesions of aflatoxicosis in chicks 

were apparently a dose-dependent mild to severe 

vacuolar degeneration with irregularly shaped 

vacuoles in hepatocytes. Generally, it is believed that 

lipid accumulation in liver produced by aflatoxicosis 

arises as a result of impaired lipid transport rather 

than increased lipid biosynthesis. There were also 

diffuse necrobiotic changes associated activation of 

Kupffer's cells were progressively seen. Similar 

findings were observed by Sakr et al. (2006) in rats 

treated with AFB1 for 6 weeks. Focal areas of 

necrosis infiltrated with mononuclear cells were 

found moreover, apoptosis and hepatocytes showing 

mitosis were observed predominantly in the 

periportal regions in some animals. These findings 

are in agreement with Darwish et al. (2011) who 

reported that mice treated with AFs (0.7 mg/kg b.w.) 

for a week showed an increased numbers of both 

apoptotic cells and mitoses in the liver. In addition, 

Ihara et al. (1997) found that T-2 toxin at dose of 2- 

5mg/kg strongly induces apoptotic cellular lesions in 

the livers of mice. In addition, multinucleated cells 

(formed by cell fusion rather than division) can be 

formed in rats after administration of 2,3,7,8-

tetrachloro-dibenzo-p-dioxin (Jones and Butler 1975 

and Gopinath et al., 1987). Hussain et al. (2009) 

reported that treatment of rats with AF resulted in 

newly formed bile ducts in the liver. The hyperplasia 
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of the bile ducts is a characteristic lesion of 

aflatoxicosis and may be due to the direct effect of 

aflatoxins on the biliary cells or the production of 

prostaglandins during peroxidation of lipids (Quist et 

al., 2002; Hashem and Mohamed, 2009). There were 

increased numbers of binucleated hepatocytes 

indicating regeneration activities in the liver cells 

accompanied chronic toxicity of aflatoxin and these 

results are compatible with some authors who 

reported that aflatoxin could induce regeneration 

activities in the liver by increasing mitosis and 

binucleated hepatocytes (Mohamed, 1996; Yousef, 

2009). Liver also showed karyomegalic nuclei of 

hepatocytes, and other enlarged nuclei of 

hepatocytes showed pleomorphism. These findings 

were similarly reported by (Yener et al., 2009 and 

Colakoglu and Donmez, 2012) in rats and ram, 

respectively. 

 

Group (C) showed significantly less pathological 

changes including vacuolar degeneration, dysplastic 

hepatocytes, bile-duct proliferation and periportal 

fibrosis, as compared with group B-treated rats. 

These results are in accordance with those of 

Baptista et al. (2008) who found that the yeast 

strains Y1026 and Y904 were able to reduce ALT 

and AST activity and reduce liver damage induced 

by aflatoxins in Wistar rats. 

 

The kidneys were a target organ in AF metabolism 

(Valdivia et al., 2001; Del Bianchi et al., 2005), and 

one of excretory routs of DAS (Wang et al., 1990). 

So that the administration of rats to a mixture of AF 

and DAS contaminated diet produced swollen 

glomeruli which filled the Bowman's capsules as a 

result of either distension of glomerular capillaries 

with RBCs or increased glomerular hypercellularity 

then progressed to  glomerular swelling as a result of 

increasing mesangial matrix and thickening of 

glomerular basement membranes. These findings are 

in agreement with previous reports, which reported 

that, AF can alter structure and function of the 

kidney including thickening of the glomeruli basal 

membrane (Valdivia et al., 2001 and Kumar and 

Balachandran, 2009). Additionally, Hussain et al. 

(2008) observed that aflatoxin in chicken induced 

glomerular hypertrophy and proliferation of 

mesangial cells. Hashem and Mohamed, (2009) 

found that treatment of broiler chicks with aflatoxins 

for 21 days resulted in proliferation of the 

glomerular endothelial cells with thickening of 

basement membranes of glomerular capillaries of 

most treated chicks. There was also precipitation in 

Bowman’s space observed in some glomeruli. 

Similar lesion was detected by Chen et al. (2008) in 

pigs fed a diet containing 1 mg/kg deoxynivalenol 

(DON) and 250 µg/kg zearalenone (ZON) for 6 

weeks. 

 

There were degeneration and PAS positive material 

in tubular epithelium was observed in some cases. In 

coincide to these changes, it was reported that 

treatment with aflatoxins caused degeneration in 

renal tubular epithelial cells (Dhanasekaran et al., 

2009; Kumar and Balachandran, 2009 and Saddiq 

and Kalifa, 2011). Also, Hoerr et al. (1982) reported 

that treatment with a single dose of 

diacetoxyscirpenol (3.5 mg/kg) in a chicken resulted 

in necrosis of renal tubular epithelium. Additionally, 

the observation of  earlier studies of Wannop, 

(1961); Newberne et al. (1967) and Brown et al. 

(1987) in turkeys and ducks; found that aflatoxin 

induces nephrosis with periodic acid Schiff-positive 

granules in proximal tubular epithelial cells. 

 

The addition of yeast to mycotoxin contaminated 

diet showed improvement in adverse effects on 

kidneys, which revealed minimal evidence of renal 

tubule injury or hypercellularity of glomeruli. This is 

in agreement with, Darwish et al. (2011) who found 

that mice received S. cerevisiae before AFs gavage, 

showed a significant amelioration in serum 

biochemical parameters and improvement in liver 

and kidney tissues architecture. 

 

The characteristic pathological alteration in the 

intestine includes increase in number of goblet cells 

and degenerative changes in the enterocytes 

progressed to necrosis of the villous tip observed in 

rats of group B. equivalent to these, catarrhal and 

necrotic enteritis were observed in layer chicken fed 

0.5 ppm of AF from 0 to 12 weeks of age by 

Gounalan et al. (2005). Furthermore, Hoerr, (1998) 

demonstrated that trichothecenes cause harmful 

injury to the mucosa, destroying cells on the tips of 

villi and radiomimetic injury to rapidly dividing 

crypt epithelium. Moreover, DAS inhibits protein 

synthesis result in necrosis of epithelial cells. This 

can cause bleeding into the intestinal lumen, 

increased frequency of ulcers and damage to the 

absorptive surfaces causing reduced nutrient uptake. 

 

There were villous core alterations observed at 

different time of experiment, started by hyperemia 

and congestion then hemorrhages and ended by 

increased lymphocytic and mononuclear infiltrations 

resulted in shortening and thickening of villi. This is 

supported by Sklan et al. (2003) who found that 

feeding of T-2 toxin or diacetoxyscirpenol at levels 

up to 1 ppm for 32 days to poults caused changes in 

small intestinal morphology, especially in the 

jejunum villi which become shorter and thinner. 

Also, there are many reports indicated that a chronic 

exposure to low levels of AFB1 would decrease the 

unit absorptive surface of small intestine in broilers 

(Kana et al., 2010 and Yunus et al., 2011). There 

was villous atrophy recognized in rats. This result is 

in accordance with, Fairchild et al. (2005) who 

found that the feeding of diacetoxyscirpenol (DAS) 
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and fusaric acid (FA) to poults decreased enterocyte 

height at mid villus by 59%. There were associated 

changes in intestinal lymphoid follicles which 

showed mild activation of intestinal lymphoid 

follicle started at 1
st 

month then regressed at last 

month. In this context, Pestka, (2003) reported that 

mice fed Deoxynivalenol (DON) exhibited elevated 

membrane IgA bearing cells and elevated Peyer’s 

patch (PP) lymphocytes resulting in production of 

significantly more IgA, indicating that feed-borne 

DON promotes the polyclonal activation and 

expansion of IgA secreting cells in PPs in the 

intestine and may contribute to increased systemic 

concentrations of IgA. On the other hand, dietary 

AFB1 has been found by Çelik et al. (2000) to result 

in degeneration of follicle associated epithelium 

(FAE) in bursa of Fabricius and destruction of 

thymic cortex in chicken. In addition, Kumar et al. 

(2003) found that aflatoxin B1 either alone or in 

combination with ochratoxin A (OCA) at dose 0.5 

ppm AFB1 and 1 ppm OCA for 5 weeks induced 

atrophy of bursa of fabricius in broiler chickens. 

 
The addition of S. cerevisiae to mycotoxins-

containing diet significantly improved the intestinal 

pathological alteration and induced intestinal 

lymphoid follicles hyperplasia compared to the 

intestine of group B rats. These results were 

supported by study of Buts et al. (1990) who 

recorded that the level of secretory immunoglobulin 

A (sIgA) increased 57% in the duodenal fluid and 

the secretory component of immunoglobulins 

enhanced 69% in villus cells and 80% in crypt cells 

of rats treated with the high dose of yeast. 

Additionally, Santin et al. (2003) stated that the cell 

wall of Saccharomyces cerevisiae improve the 

intestinal mucosa aspects and returned the 

improvement in performance of broilers fed 

aflatoxin contaminated diets to supplementation with 

cell wall of S. cerevisiae. These benefits of 

Saccharomyces cerevisiae may be due to stimulation 

of the immune response (Savage et al., 1996), 

alteration of intestinal microbial environment 

(Newman, 1994) and producing enzymes for gut 

microbiota to enhance the nutrients bioavailability 

(Parlat et al., 2001 and Abousadi et al., 2007). 

 
It has been concluded that co-administration of 

Saccharomyces cerevisiae and a mixture of 

aflatoxins plus diacetoxyscirpenol ameliorate the 

intensity and prevalence of lesions reported in 

different organs when compared to lesions of the 

control positive group B. in addition S.cerevisiae 

positively enhance growth performance and immune 

defense mechanism against the administrated 

mycotoxins. 
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أجريتتذذًتتلىذاسة امتتخذس ارتتتخذذاسزتتئصًرذاسَرتتبلىذسلت ًتترحذسلتتِذاسزرتت اذثبسرتت َطذاسلاسريتتخذاس زةصتتخذثلاستترذا متتجرجل ذثتترا ر  ذٍتستترذ

ذاثتًطذتتئ ذ06ٍسلِذظَءذذست ذأجريتذذًتلىذاسة امتخذسلتِذاسلاًَ  يَطذررايرو زَطذتىذاسلائرانذثئسزجب ًبذمنذأكضرذاسلاسريبدذشًَسب.ذ

ذسَسجذذس ةحذأ ثاتخذأشتٌرذكبسزتبسى سل ج َسخذتئ (ذذ06(صلاصخذمج َسبدذرجريجًخذمزربٍييذذاسىذاسلائرانرر ذذذجا(516ذ-531)ذٍ ن

اسالتتمذملتتَسذذأسسًتتذ(B)اس تتبءذٍاساتتلاءذثتتةٍنذاُذاظتتبتبدعذاس ج َستتخذذأسسًتتذٍذظتتبثسخأمتتزتةمذذك ج َستتخذذ(A)س ج َستتخذا

ذ(C)س ج َستتخذاٍذعكجتتاذمتتنذاسالتتم/مجتتا56خذكجتتاذمتتنذاسالتتمذٍمتتبسحذساُذامزَكرتتِذمتت َ ثًوَ ذثورتتج/مجتتاذ6.1ثب تلار رتتنذثورتتجخذ

تتىذهٌبيتخذذكجتاذمتنذاسالتم./جتاذ0(ذثورتجخذم ب ٍمًرت ذمرتًرتِمعبتبذاسًتيذاست ًترحذ)ذ(B)ذك بذتِذاس ج َسخذالمذاس لَسأسسًذذاس

ذاس جتةذٍاس لتِسًوتبدذمتنذاهرتجخذأختلذٍاسشٌرذا ٍ ذٍاسضبهىذٍاسضبسشذٍاسراثعذراذأخلذخ رخذتئرانذمنذكلذمج َسخذٍٍ هٌبذصاذرشريزٌبذ

اسٌرتزَثبصَسَجىذ(.ذٍثبسلازصذB)سل ج َسخذذماة دذاسو َأٍظزذذاسة امخذاهتلابضذتىذاٍ انذٍذ.سللازصذاسٌرزَثبصَسَجىٍا مابءذ

ذيرتجتذاسالتمذاس لتَسذثب تلار رتنذٍمتبسحذساُذامزَكرتِذمت َ ثًوَ رجتًنذانذسلاهرتجخذاس تزللاتخذثبس  رم َةذاسعَلىذٍا س زرٍهتىذ

حتةحذذقلًتلاسُذثَظَحذذاسِذراست ًرحذذاظبتخٍأٍظزذذاسة امخذأنذذ.ٍا مابءذاسجبصَسَجًخذخبصخذتىذاس جةذٍاس لِذاسزاًراداساةيةذمنذ

انذاظتبتخذاست ًترحذاسزًتخذسلاستلامذاس لَصتخذذرشًرذاسة امخذاسىذٍذ.سلر َطذاسلاسريخلزئصًرذاسر ِذساسزاًرادذاس رظًيذاس صبحجيذذٍاهزشب 
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