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ABSTRACT 

This experiment was conducted to determine the ability of activated sodium 
bentonite(ASB) at a concentration of 0.5% to reduce the toxicity of aflatoxins 
(AF) at 2.5 mg or T-2 toxin at 4 mg/kg of feeds alone or in combination on 
one–day-old male broiler chicks feed for three weeks. Results indicated the 
BW gain was reduced significantly (p<0.05) when feeds containing AF or T2 
and AF with T-2 toxin to 26.17, 18.88 and 37.38% respectively, and become 
17.4, 14 and 30.81% respectively changed from control group when adding 
ASB. The decreased feed consumption , efficiency feed utilization , the 
increased relative (liver, kidney, heart, spleen, pancreas, gizzard) proventiculus 
weights , decreased relative bursal of fabricious , thymus gland weights , 
increased in the total leucocytes counts , absolute numbers of heterophils , 
decreased the lymphocyte, monocyte and basophiles were significantly 
diminished to different degrees by the sorbent in the feed containing AF alone 
or with T-2 toxin, while the T-2 toxin group was not affected except increased 
the relative gizzard weight and decreased relative bursal of Fabricious and 
thymus gland weights and decreased in total leucocytes counts. The adding 
ASB did not diminish the toxic effects of T-2 toxin on these parameters.  

 
INTRODUCTION 

Aflatoxins (AF) are a group of closely related biologically active 
mycotoxins produced primarily by some strains of Aspergillus flavus and by 
most strains of A. parasiticus, plus related species A. nomius (Cotty, et al. 
1994). The toxicity of AF in young broiler chicks has been well documented 
(Huff, et al. 1988). Fusarium species are common soil fungi that may 
frequently contaminate grains that may be used in poultry feed. The mycotoxin 
called T-2 is a secondary metabolite produced by several species of the genus 
Fusarium (Cheeke and Shull, 1985) and has shown to causes reductions in 
weight gain and feed consumption and sever oral lesions in chickens (Huff et 
al., 1988 ; Kubena et al.,1990 and1994) abnormal behavior (Wyatt et al.,1973) 
and  a coagulopathy (Doerr et al.,1981). Aspergillus and Fusarium may co-
exist on grains such as corn because of the similar optimum temperature range 
for maximum production of toxins. The simultaneous feeding of two 
mycotoxins may cause enhanced toxicity  comparing with the toxicity of the 
individual mycotoxins (Huff, et al.,1988).  

Practical methods for detoxifying mycotoxins containing feeds on a large 
commercial scale in a cost-effective are not currently available. A new 
approach to this problem has been the dietary addition of inorganic sorbent 



 

materials, such as hydrated sodium calcium aluminosilicate (HSCAS) or 
activated sodium bentonite. In recent years, the last adsorbent was reported to 
be effective in reducing some mycotoxicosis in broiler chicks (Dale and Wyatt, 
1995 and Ibrahim et al.,2000). Therefore, the purpose of this study was to 
investigate the major effects of feeding diets containing AF and T-2 toxin 
singly or in combination and the effect of ASB in reducing the mycotoxicosis 
in male broiler chicks to 3wk of age. 
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MATERIALS AND METHODS 

One hundred and sixty 1-day-old male broiler chicks(Faobro, an Iragi 
broiler hybrid) were individually weighed, wing banded and housed in heated 
battery brooders under continuous fluorescent lighting with feed and water 
provided ad libitum. Chicks were fed a corn-soyabean meal-based starter diet 
obtained from a commercial  mill; ; it contained 22% crude protein and 2950 K 
cal/kg metabolizable energy, without adding antibiotics, coccidiostats, or 
growth promoters. The experimental design consisted of eight dietary 
treatments: 1) Control with 0 mg AF, 0 mg T-2 toxin, 0% ASB; 2) 0.05% ASB; 
3) 2.5 mg AF/kg of  diet; 4) 2.5 mg AF/kg of  diet + 0.05% ASB; 5) 4 mg T-2 
toxin/kg of diet; 6) 4 mg T-2 toxin/kg of  diet + 0.05% ASB; 7) 2.5 mg AF + 4 
mg T-2 toxin/kg of diet; 8) 2.5 mg AF + 4 mg T-2 toxin/kg of diet + 0.05% 
ASB. These were two replicates of ten broilers per dietary treatment and the 
chicks were maintained on these treatments to 3 wk of age. Aflatoxin was 
prepared through inoculation of rice by Aspergillus parasiticus NRRL 2999 by 
methods previously described by Kubena et al. (1990). Fermented rice was 
autoclaved and ground and the AF content measured by Spectrophotometric 
analysis  ( Nabney and Nesbitt, 1965 ; Wiseman et al.,1967). The total AF 
content in the rice powder  80% was AFB1 , 14% was AFG1, 5% was AFB2 
and 1% was AFG2. The T-2 toxin was produced by Fusarium sporotrichioides 
(Laboratory isolate) in cracked corn at 15◦c by method previously described by 
Cullen et al. (1982). T-2 toxin was extract and determined under the conditions 
described by Lawrence, and Scott (1993) and incorporated into the diet by 
dissolving the toxin in 95% ethanol and then mixing the appropriate quantities 
with 1 kg of the diet. After drying, the dissolved toxin was mixed with the basal 
diet to produce the treatments containing T-2 toxin. The basal diet was 
analyzed for mycotoxins and was found to be below detection limits for AF, 
ochratoxin, zearalenone as established by the methods described by Clement 
and Phillips (1985). The activated sodium bentonite (ASB) was kindly 
provided by the state of Vegetable oil and incorporated into the appropriate 
diets at the level of 0.5%.  

The birds were weighed individually, and feed consumption  was recorded 
weekly. At 3 wk of age, 10 broilers (5 chicks from each replicate) from each 



 

treatment were bled by cardiac puncture for hematological determinations. The 
total erythrocyte counts were made according to Natt and Herrick (1952). 
Hemoglobin was determined by the method of Sunderman (1953). While the 
mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), and 
mean corpuscular volume (MCHC) were calculated (Jain, 1986). The same 
chicks were then killed by cervical dislocation and the liver, kidney, heart, 
spleen, pancreas, proventriculus, gizzard, bursa of Fabricius and thymus gland 
were removed and weighed. 

Data were analyzed by the ANOVA analysis, using the general linear model 
of the Statical Analysis System (SAS Institute, 2001). Significant treatment 
differences were evaluated using Duncan’s multiple-range test (Duncan,1955). 
All statements of significance are based on the 0.05 level of probability. 

 

RESULTS AND DISCUSSION 
The effects of ASB on performance of chicks fed diets containing AF or T-

2 toxin are presented in Table 1. Body weight gain, feed consumption, and 
efficiency of feed utilization were not significantly (p<0.05) influenced by the 
adsorbent in the absence toxins. When compared with controls, BW gain was 
reduced during 1 st, 2 nd, 3 rd wk  
Mesopotamia J. of Agric.                          (ISSN   1815-316  X)                           Vol.(33) No. 
(4) 2005 
 
and the overall experimental period 21d-old. The reduction in BW gain caused 
by 2.5 mg AF or 4 mg T-2/kg of diet singly or in combination was diminished 
by the addition of 0.5% ASB. Feed consumption and the efficiency of feed 
utilization were significantly (p<0.05) reduced in all toxin treated groups and 
the addition of ASB did not offer total protection as evidenced by this 
parameters that were intermediate between those of control and toxins groups. 
 
Table 1: The effects of activated sodium bentonite on performance of male 

chicks fed diets containing 2.5 mg AF or 4 mg T-2 toxin/kg diet, singly or 
in combination. 

AF* T-2 ASB Body weight gain(g/bird/wk) Change 
from 

control% 

Total feed 
intake(g/bird/

3wks) 

F.C.R. ** (g:g) 

mg/kg % 1-7 8-14 15-21 1-21 
0 0 0 84.0a±0..96 164.6a±2.44 209.1a±2.65 458ab±1.26 -  637b±4.83 1.39f±0.004 
0 0 0.5 82.0 a±1.30 165.9a±1.45 212.3a±1.31 461a±1.85 -0.66  652a±4.53 1.42f±0.02 

2.5 0 0 62.9e±2.01 115.9c±3.05 159.1e±2.55 338f±1.37 -26.17  598e±0.77 1.77c±0.008 
2.5 0 0.5 77.6b±0.74 129.2d±0.88 171.2d±1.46 378d±1.29 -17.41  633c±1.29 1.68d±0.007 
0 4.0 0 68.3d±1.25 117.1c±1.90 185.9c±1.05 371e±1.03 -18.88 609d±1.02 1.64e±0.004 
0 4.0 0.5 73.7c±0.98 126.6b±1.48 193.3b±1.15 393f±0.69 -14.00  616c±3.04 1.56e±0.003 

2.5 4.0 0 61.5e±1.54 84.2e±1.39 140.9g±1.84 287h±1.39 -73.38  568g±1.36 1.98a±0.06 

2.5 4.0 0.5 71.9c±1.32 96.9f±1.65 147.9f±1.66 317g±1.0
7 

-30.81 574f±1.33 1.81b±0.04 

a-h : Means in each column bearing different letters differ significantly(p<0.05). 
* AF = Aflatoxins.    ** F.C.R.= Feed conversion ratio(g feed/g gain). 
 

Data presented in Table 2 show the effects of treatments on the relative 
organ weights (gram per 100g of BW). When compared with control group, 
relative liver, kidney, heart, spleen, pancreas, gizzard and proventriculus 



 

weights were increased significantly (p<0.05) and while the relative weights of 
bursa of Fabricius  and thymus gland were decreased when chicks fed diets 
containing AF alone or in combination with T-2 toxin. Feeding T-2 toxin 
caused an increase in the relative weight of the gizzard only but the other 
relative weights of organs were not changed. Adding ASB to the diet 
containing AF alone or in combination with T-2 was diminished the effects of 
the toxins on the relative weights of all organs. When ASB was added to the 
diet containing T-2 alone did not change the relative weight of gizzard. 

Table 3 presents the effects of treatments on blood parameters of growing 
chicks. Hemoglobin (HB), red blood cell counts (RBC), packed cell volume 
(PCV), were significantly (p<0.05) depressed in AF or T-2 toxins groups 
individually or in combination compared to the control group. 

Feeding AF alone or combination with T-2 toxin in the diet caused 
significant (p<0.05) decrease in the mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH), and mean corpuscular hemoglobin 
concentration (MCHC), whereas MCV, MCH, and MCHC, were unchanged by 
dietary T-2 toxin alone. The addition of ASB at 0.5% did not offer total 
protection as evidenced by blood parameters that were intermediate between 
these of controls and AF or T-2 toxin singly or in combination. 

Data in Tables 4 and 5 show the effects of feeding diets contaning AF or T-
2 singly or in combination with or without ASB on total leucocytes count, 
absolute number of leucocytes, differential counts of leucocytes and the 
heterophils:lymphocytes ratio in chicks at the age of three weeks. The results 
indicated that the presence of AF alone or in combination with T-2 toxin in the 
diet caused a significant (p<0.05) increase in the  total  leukocyte  count , 
whereas  feeding the T-2  toxin  alone  was  significantly  decreased  in 
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total leukocyte counts, when compared with control group. 

 
Table 2: The effects of activated sodium bentonite on relative organ weights of male 

chicks fed diets containing 2.5 mg AF or 4 mg T-2 toxin/kg diet, singly or 
in combination. 

AF* T-2 ASB gm/100g of body weights 

Mg/kg % Liver Kidney Heart Spleen Pancreas Gizzard Provent-
riculus 

Bursa of 
Fabricius 

Thymus 
gland 

0 0 0 
2.82 e 
±0.07 

0.71c 
±0.01 

0.53d 
±0.01 

0.10c 

±0.01 
0.35 c 

±0.01 
2.65 f 
±0.02 

0.71 d 

±0.01 
0.39 a 
±0.01 

0.42 a 

±0.01 

0 0 0.5 
2.87 e 

±0.05 
0.72c 

±0.01 
0.54d 

±0.01 
0.10c 

±0.01 
0.35 c 

±0.04 
2.67 f 

±0.01 
0.72 d 

±0.01 
0.39 a 

±0.01 
0.41 a 

±0.01 

2.5 0 0 
4.15b 
±0.08 

0.81b 

±0.01 
0.80a 

±0.01 
0.19a 

±0.01 
0.49 a 

±0.01 
2.83 a 

±0.01 
0.83ab 

±0.01 
0.27 d 

±0.01 
0.19 e 

±0.01 

2.5 0 0.5 
3.60d 

±0.08 
0.77b 

±0.01 
0.77b 

±0.01 
0.12c 

±0.01 
0.40 b 

±0.01 
2.75 cd 

±0.01 
0.78 c 

±0.01 
0.34 b 

±0.01 
0.31 c 

±0.01 

0 4.0 0 
2.90e 
±0.06 

0.69c 

±0.02 
0.52c 

±0.01 
0.13c 

±0.01 
0.37bc 

±0.01 
2.79 b 

±0.01 
0.73 d 

±0.01 
0.30 c 

±0.01 
0.31 c 

±0.01 

0 4.0 0.5 
2.89e 
±0.02 

0.70c 

±0.01 
0.50c 

±0.01 
0.11c 

±0.01 
0.36bc 

±0.01 
2.77 b 

±c0.01 
0.70 d 

±0.01 
0.34 b 

±0.01 
0.36 b 

±0.01 
2.5 4.0 0 4.62a 0.84a 0.79abv 0.20a 0.50 a 2.86 a 0.85a 0.25 d 0.20de 



 

±0.01 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01 ±0.01 

2.5 4.0 0.5 
3.94c 

±0.05 
0.78b 

±0.01 
0.78ab 

±0.01 
0.17b 

±0.01 
0.49 a 
±0.01 

2.73 de 

±0.02 
0.81 b 

±0.01 
0.27 d 

±0.01 
0.22 d 
±0.01 

 a-f : Means in each column bearing different letters differ significantly(p<0.05). 
* AF = Aflatoxins. 
 

Table 3: The effects of activated sodium bentonite on haematological values of male 
chicks fed diets containing 2.5 mg AF or 4 mg T-2 toxin/kg diet, singly or 
in combination. 

AF* 
T-2 ASB Hb▪ 

  
RBC 
  

PCV 
 

MCV 
 

MCH 
 

MCHC 
  

mg/kg % g/100ml (x 106 /mm3) % (mm3) Pg g/dl 

0 0 0  8.23a±0.13  2.69a0.01  45.3a1.00  168a±3.25  30.6a±0.56  18.2ab±0.53 
0 0 0.5  8.05ab±0.11  2.64ab±0.01  44.4ab±0.65  168a±2.74  30.5a±0.46  18.1b±0.44 

2.5 0 0  5.24d±0.12  2.22d±0.01  27.4d±0.75 123b±3.47  23.6b±0.58  19.1ab±0.59 
2.5 0 0.5  5.54de±0.07  2.3c±0.01  27.5d±0.54  119b±2.45  24.0b±0.32  21.1a±0.39 
0 4.0 0  7.83bc±0.09  2.59b±0.01  41.9c±0.62  162a±2.12  30.2a±0.25  18.7ab±0.24 
0 4.0 0.5  7.70c±0.07  2.62b±0.01  43.2bc±0.51  165a±2.15  29.4a±0.33  17.8bc±0.24 

2.5 4.0 0  4.39f±0.12  2.23d±0.01  24.5e±0.81  110c±3.34  19.7c±0.55  17.9b±0.62 
2.5 4.0 0.5  4.90e±0.08  2.37c±0.06  25.1e±0.53  106c±3.65  20.7c±0.56  19.5ab±0.49 

 a-f : Means in each column bearing different letters differ significantly(p<0.05). 
* AF = Aflatoxins.   ▪Hb= hemoglobin.  ▪RBC= Red blood cells. ▪PCV= mean corpuscular 

volume.             ▪MCH= mean corpuscular hemoglobin.    ▪MCHC= mean corpuscular hemoglobin 
concentration. 

 
The absolute number of lymphocytes, monocytes and basophils were 
reduced and heterophils was increased in chicks fed AF or T-2 singly or in 
combination. Feeding T-2 alone caused a significant (p<0.05) decrease in 
the absolute number of esonophils, while feeding AF alone or in 
combination with T-2 toxin had no effect on absolute number of esonophils. 
Heterophils:Lymphocytes ratio in chicks fed diet containing AF or T-2 
toxin individually or in combination was significantly higher than those in 
birds in control group. However, when examining the results concerning the 
differential counts,it was indicated that the percentage of heterophils was 
significantly higher, and the percentage of lymphocytes, monocytes, 
basophils and eosinophils were significantly lower in chicks fed diet 
containing AF or T-2 singly or in combination, when compared with those 
of chicks in control group. Although the  
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addition of ASB alone caused a significant increase (p<0.05) in the total 
leucoctes count when compared with control group. Furthermore, the total 
leucocyte count, and the absolute numbers of heterophils, monocytes, 
lymphocytes, basiophils, and eosinophils of chicks fed the diet containing AF 
or T-2 toxin singly or in combination when amended with ASB did not offer 
total protection, that were intermediate between those of control and toxins 
treatments. 
Aflatoxins and T-2 toxin are important to the poultry industry because of their 
toxicity and occurrence in feedstuffs (Kubena, et al., 1990). Reduced body 



 

weight gain, depreessed feed consumption and efficiency of feed utilization, 
were the most prevalent symptoms in poultry as a result of feeding AF at rate 
of 2.5mg or 4 mg T-2 toxin/kg of diet singly or in combination. These 
symptoms were reported by many investigators (Huff, et al.,1986 ; Kubena, et 
al., 1998). In the present study , the addition of AF or T-2 toxin to the diet 
significantly decreased BW gain at 26.17, and 18.88%, respectively, in growing 
chicks. Feeding AF plus T-2 in combination caused a larger reduction in body 
weight gain than did the feeding of either of the toxins alone (37.38%). 
Whereas, the addition of 0.5% of ASB to the diets contaminated with AF or T-
2 toxin singly or in combination resulted in a significant improvement in BW 
gain which were lower in the percentage of 17.41, 14.0, and 30.81%, 
respectively, when compared with that of chicks fed the either of the toxins 
alone or in combination. ASB supplementation to the mycotoxins contaminated 
diets did improved feed consumption as well as feed conversion ratio compared 
with those of mycotoxins treatments. The decreased BW gain and efficiency 
feed utilization of young chicks are most likely associated with inhibition of 
protein synthesis by either of the toxin (Kubena, et al., 1994 and 1995a,b). The 
liver was considered the target organ for AF in poultry,the relative liver 
weights as well as relative kidney, heart, spleen, pancreas, gizzard, and 
proventriculus weights increased in chicks consuming the diets containing AF 
alone; whereas relative bursa of Fabricius and thymus gland weights decreased. 
The same responses were observed for the AF plus T-2 treatment. The addition 
of ASB to the diet containing AF alone or in combination with T-2 toxin 
counteracted the negative effect of the toxins on relative organs weight. These 
finding agree with previous results on the protective effects of ASB on relative 
organs weights of young chicks (Dale and Wyatt, 1995 and Kubena et al., 1990 
and 1994). 
 
Table 4: The effects of activated sodium bentonite on the absolute number of 
leucocytes and the heterophils:lymphocytes ratio of male chicks fed diets containing 
2.5 mg AF or 4 mg T-2 toxin/kg diet, singly or in combination. 

        a-f : Means in each column bearing different letters differ significantly(p<0.05). 
         * AF = Aflatoxins. 
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AF* T-2 ASB Heterophils 
 

Monocytes Lymphocytes 
 

Eosinophils 
 

Basophils  H:L ratio 

mg/kg % (103/mm3) 

0 0 0  6.56d±0.07 
 

1.72a±0.07 14.54a±0.18 0.20a±0.04 1.66a±0.05 0.45d±0.05 

0 0 0.5 7.66d±0.08 1.79a±0.08 14.73a±0.35 0.21a±0.03 1.60a±0.02 0.52d±0.02 
2.5 0 0 21.75a±0.06 0.57f±0.12 9.14bc±0.21 0.18ab±0.03 1.50b±0.11 2.38a±0.04 
2.5 0 0.5 17.80b±0.09 0.74d±0.06 9.76b±0.29 0.22a±0.03 1.51b±0.09 1.82b±0.09 
0 4.0 0 13.29c±0.13 0.64e±0.14 7.82d±0.14 0.15c±0.05 0.87e±0.04 1.70c±0.06 
0 4.0 0.5 13.45c±0.09 0.72d±0.04 8.53c±0.31 0.16c±0.04 1.18d±0.02 1.58cd±0.04 

2.5 4.0 0 21.88a±0.06 0.86c±0.07 8.50c±0.33 0.18ab±0.04 1.17d±0.02 2.57a±0.09 
2.5 4.0 0.5 17.37b±0.05 0.93b±0.08 9.16bc±0.34 0.18ab±0.04 1.40c±0.08 1.90b±0.07 



 

Table 5: The effects of activated sodium bentonite (ASB) on total and differential 
leucocyte counts of male chicks fed diets containing 2.5 mg AF or 4 mg T-2 
toxin/kg diet, singly or in combination. 

AF* T-2 ASB LC▪  Heterophils 
 

Monocytes 
 

Lymphocytes 
 

Eosinophils 
 Basophils  

Mg/kg % (106/mm3) % 
0 0 0  24.69 e±0.17  26.58 f±0.43  6.97 a±0.08  58.91 a±0.41  0.80 av0.03  6.74 a±0.08 
0 0 0.5  25.99 d±0.18  29.48 e±0.36  6.89 a±0.06  56.68 b±0.33  0.80 a±0.03  6.15 a±0.07 

2.5 0 0  33.14 a±0.34  65.64 b±0.18  1.71 f±0.05  27.58 g±0.19  0.55 d±0.03 4.52 b±0.06 
2.5 0 0.5  30.02 b±0.21  59.28 c±0.38  2.46 e±0.09  32.50 e±0.32  0.74 ab±0.02 5.02 b±0.07 
0 4.0 0  22.60 f±0.26  58.80 c±0.43  2.85 cd±0.13  34.59 d±0.30  0.65 c±0.04 3.83 c±0.26 
0 4.0 0.5  24.04 e±0.09  55.94 d±0.33  3.00 bc±0.08  35.47 c±0.34  0.67 bc±0.03 4.92 b±0.43 

2.5 4.0 0  32.59 a±0.34  67.15 a±0.35  2.64 de±0.09  26.07 bv0.02  0.54 d±0.03 3.60 c±0.26 
2.5 4.0 0.5  29.03 c±0.33  59.82 c±0.23  3.20 b±0.06  31.55 f±0.28  0.62 cd±0.02  4.81 b±0.18 

a-f : Means in each column bearing different letters differ significantly(p<0.05). 
* AF = Aflatoxins.   ▪LC= Total leucocytoses counts. 
 

The increased relative weights of the liver by dietary AF alone or in 
combination with T-2 toxin might be associated with declaration in lipid 
metabolism, primarily as a result of  impaired lipid transport as suggested by 
Kubena et al. (1994). The increased relative weights of kidney is probably 
associated with slight renal damage (Kubena et al., 1995).The increased 
relative weight of the proventriculus and gizzard reported herein agree with the 
reports of Kubena et al.(1995 a,b) and likely can be attributed to the overall 
irritative properties of the mycotoxins, typically described as focally reddened 
mucosa (Hoerr et al., 1982). The significant effect of AF alone or plus T-2 
toxin in decreasing the relative bursa of fabricius and thymus gland weights 
observed in the present study is of important interest as it may explain the 
depression of immunity of chicks, since these two organs were considered one 
of the most important defense lines in birds (Kubena et al., 1990 and Edrington  
et al., 1997). 

The haematological values of Wintrope erythrocyte indicies (MCV,MCH, 
and MCHC) were valuable tools to clear the adverse erythropoietic effects of 
feeding AF alone or plus T-2 toxin to growing chicks, through the induction of 
haemolytic anemia, which was also reported by other investigators (Huff et al., 
1988 and Kubena et al., 1990). In addition to the previously mentioned positive 
ameliorating effects of ASB, it was also effective in alleviating toxin negative 
effects on haemoglobin and haematocrit. These results indicate that AF and T-2 
in combination may be more toxic than the individual mycotoxins. These 
finding clearly demonstrate that, in broiler chicks, ASB significantly 
diminished some of the toxic effects of AF when present singly or in 
combination with T-2. The protection against the negative effects of the AF 
combination with  T-2 was not as great for many parameters as would be 
predicted, based on the protection against AF alone. The protective effect of 
ASB observed in the present study  
confirm the finding of Kubena et al. (1990) , Araba and Wyatt (1991) and Dale 
and Wyatt (1995). In that perhaps there is sufficient unbound AF remaining to 
interact synergistically with T-2 toxin causing toxic effect than would be 
predicted. ASB could act a sequestering agent against AF in feeds through its 



 

adsorption as suggested by Phillips et al.(1988), and therefore reducing the AF 
bioavailability in the gastrointestinal tract as shown by Davidson et al. (1987). 
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  في االفراخ النامیة T-2كفاءة بنتونایت الصودیوم المنشط في خفض سمیة كل من سموم األفال وسم 

  كركز محمد ثلج 
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  الخالصة

dد تركیdط عنdودیوم المنشdت الصdدرة بنتونایdة قdة لدراسdذه  التجربdر % ٠.٥زأجریت ھdیض األثdي تخفdف
كغdم عنdد وجودھمdا بصddورة /ملغdم ٤بتركیdز  T-2ملغdم وسdم  ٢.٥السdمي لكdل مdن سdموم األفdال بتركیdز

أشdارت . منفردة أو سویة فdي علdف ذكdور أفdراخ الdدجاج النامیdة مdن عمdر یdوم واحdد إلdى ثالثdة اسdابیع
حالdة وجdود سdموم األفdال أو فdي  (p<0.05)النتائج إلى أن الوزن المكتسب قdد انخفdض بصdورة معنویdة 

و  ١٧.٤علdى التdوالي وقdد اصdبحت % ٣٧.٣٨و  ١٨.٨٨و  ٢٦.١٧أو كلیھما معا إلى نسبة   T-2سم 
ان انخفdاض كمیdة العلdف . على التوالي عندما اضdیف بنتونایdت الصdودیوم المنشdط% ٣٠.٨١و  ١٤.٠

ddن الكبddل مddبي لكddوزن النسddادة الddذائي وزیddل الغddل التحویddتھلكة ومعامddال المسddب والطحddى والقلddد والكل
والبنكریاس والحوصلة والقانصة وانخفاض الdوزن النسdبي لكdل مdن غdدة فابریشdیا وغdدة التوثdة وزیdادة 
العدد الكلي لكریات الدم البیض والعدد المطلق للخالیا العدلة وانخفdاض اعdداد الخالیdا اللمفاویdة ووحیdدة 

تلفة في حالة وجود بنتونایdت الصdودیوم المنشdط فdي النواة والقعدات تحسنت جمیعھا معنویا بدرجات مخ
لوحdده فdي العلdف لdم یكdن لdھ تdاثیراً  T-2ان وجdود سdم . T-2العلف المحتوي علdى سdموم االفdال او سdم 

ماعدا زیdادة الdوزن النسdبي للقانصdة وانخفdاض الdوزن النسdبي لكdل مdن غdدتي ) p<0.05(معنویا عند   
وإن إضافة بنتونایت الصودیوم المنشط لdم .الكلیة لكریات الدم البیضفابریشیا والتوثة وانخفاض األعداد 

  .في المعاییر المقاسة T-2یحسن معنویاً من التأثیر السمي لسم 
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