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Abstract 

The purpose of this research was to investigate the effects of bentonite and some 

aflatoxin absorbing compounds on the liver and blood parameters in Ross broiler 

chickens. The experiment was conducted in the form of a completely randomized 

design using 280 one-day-old broilers in 7 treatments and 4 replications. The 

experimental treatments included 7 groups including the control sample and the sample 

containing corn contaminated with aflatoxin and treatments with different percentages 

of bentonite and other compounds. In three phases of 10, 24, and 42 days, one sample 

was randomly selected from each treatment, slaughtered, and blood sampling was done. 

Then, the level of liver enzymes, cholesterol, triglyceride, uric acid, and glucose were 

measured by an auto-analyzer and the livers were checked for damage. Results showed 

that the enzyme aspartate aminotransferase and trans amino and glucose had a 

significant difference (p < 0.05). No significant difference was observed in the factors 

of cholesterol, triglycerides, and uric acid. Liver in The second treatment (infected corn) 

suffered from inflammation, bleeding and necrosis in all three sampling periods, and the 

rest of the treatments except one sample in the fifth treatment (1.5% bentonite and 5% 

copper sulfate) were healthy at 42 days. In general, in this research, the greatest effect of 

bleeding and necrosis of the liver was observed in the second treatment containing 

contaminated corn, while in other treatments with processed bentonite, the positive 

effect of absorbing toxins by bentonite was observed. 
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Bronchitis  3 days old Eye 
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Bronchitis  16 days old Eye 
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Z(�1-  CT")���7,:�T@L G E= %.Q 2 �"�� ��
�"
 �=\�?]	 G�7 .� =,-� ���� .� �&� 2 .��:' 8:+�'�-� . .� ��42 ����.  

Fig. 1. Lymphocyte infiltration in the form of 2 foci with different sizes in the liver tissue in group 2 of 

aflatoxin-containing treatment on day 42 of age 

  
 Z(�2 - ,:�T@L �@�` ��D��
" .� �7 G���("  .��:' .�2  

Fig. 2. Replacement of lymphocytes in necrotic areas in treatment 2 

 

  
Z(�3-  ���(" � ���� G`��"A)���7,-�= .� G�&� G  .� �&� .��:'2  .�42 ����.  

Fig. 3. Severe hemorrhage and necrosis of liver cells in liver tissue in treatment 2 at 42 days of age 



�������	
 ���� ��� ������� ����
 ��������� � 1403 "�#�$ �212-199 �#��(��)	 � ��* 

 

205 

 

  
 Z(�4- ,-�= .� G`��"A �&�� ��!]= . 9P�@	 �
 E?+7 )�� �
 w.�A ��� N� .� � E:��" NY� k�D ���  .��:' .�2  .�24 ����.  

Fig. 4. Hemorrhage in liver tissue, in part of the nuclear regions removed from the cell and concentrated in a small 

area in treatment 2 at 24 days of age 

 

  
Z(�5- K:�� )���7Zt�
� �= G�&� G8��. G�7 ZA
� .� a��5?:� )���7 .� G�&� G .��:'2 8� .� 11 ����.  

Fig. 5. Hepatocyte damage with bright vacuoles within the cytoplasm of hepatocytes in treatment 2 at 11 

days of age. 
  

  

)��D 2- BC�D �>
\�?]	 G�7 8:+�'�-� B1 �
`:	 �= ,y�m a:+�� ��"�5 .�� .��\�]	 G�7 3.��5  
Table 2. Effect of different aflatoxin B1 adsorbents on the calcium concentration of birds in different breeding 

periods 

p SEM 
Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 

Treatment1 
Breeding 

period 

0.995 0.097 1.22a 1.22a 1.18a 1.19a 1.22a 1.14a 1.22a Phase 1 

(Beginning) 

0.00 0.227 0.93d 1.09abc 1.09abc 1.06cd 1.21ab 1.07c 1.21a Phase 2 

(Growth) 

0.00 0.014 1.15c 1.21bc 1.26ab 1.23b 1.23b 1.22b 1.31a Phase 3 

(Final) 

6��� \�?]	 \��. �7 .� ��!" ��@7� 6�?A
 8: "�:	�W� .� �7 �L��?�
 5 %�	��=.� ) �
 �@'.�&� .��:'1��:D ( ���= 8:+�'�-� 

)���� ) ~(�7��2( ��:D E= �7�� �
��7 %.C ��L� E= 8:+�'�-� )3��:D (  �7��+ %.C ��L� E= 8:+�'�-�+ 5/1 �Q.� ?@=,:" )4 (

��:D  �7��+ %.C ��L� E= 8:+�'�-�+ 5/1 �Q.� ,:"?@= + 75  �Q.�)�m� )�V- )5��:D (  �7��+ %.C ��L� E= 8:+�'�-�+ 5/1 

�Q.� ,:"?@= + 5/0 �Q.� %�TL� ^	 )6��:D (  �7��+ %.C ��L� E= 8:+�'�-�+ 5/1 �Q.� ,:"?@= + 1  �Q.�
���. �L�� 

) ��]	7��:D (  �7��+ %.C ��L� E= 8:+�'�-�+ 5/1 �Q.� ,:"?@= ��� G.���- %�TL� �= ^	+75 �Q.� )�m� )�V- + 1 �Q.� 

�.
�� �L��  ��]	�	��=.�   
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Different letters in each row indicate the difference between the means at the 5% probability level. Treatments were 

(1) aflatoxin-free diet (control group); (2) Control diet with aflatoxin-contaminated corn (3) Control diet + aflatoxin-

contaminated corn + 1.5% bentonite (4) Control diet + aflatoxin-contaminated corn + 1.5% bentonite + 75% activated 

charcoal (5) Control diet + aflatoxin-contaminated corn + 1.5% bentonite + 0.5% copper sulfate (6) Control diet + 

aflatoxin-contaminated corn + 1.5% bentonite + 1% yeast cell wall (7) Control diet + aflatoxin-contaminated corn + 

1.5% bentonite processed with copper sulfate + 75% activated charcoal + 1% yeast cell wall. 

  

)��D 3- BC�D �>
\�?]	 G�7 8:+�'�-� B1 �
`:	 �= ,y�m ��"�5 `��� .�� .��\�]	 G�7 3.��5  
Table 3. Effect of different aflatoxin B1 adsorbents on the glucose concentration of birds in different 

breeding periods 
p SEM Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 Treatment1 Breeding period 

0.073 7.651 238.69a 243.25a 256.12a 233.81a 265.09a 262.27a 251.09a Phase 1  

0.027 7.93 251.13ab 269.68a 266.87a 247.79 242.04ab 243.41ab 229.09b 
Phase 2  

0.022 6.080 237.75a 207.59b 212.38ab 222.71ab 222.71ab 216.88ab 223.94ab Phase 3  

 
 

)��D 4- BC�D �>
\�?]	 G�7 8:+�'�-� B1 �
`:	 �= ,y�m G�'��"�5 ���:+:�� .�� .��\�?]	 G�7 3.��5  
Table 4. Effect of different aflatoxin B1 adsorbents on bird triglyceride concentration in different rearing 

periods 
p SEM Treatment7 Treatment6Treatment5 Treatment4 Treatment3 Treatment2 Treatment1 Breeding period 

0.028 18.24 72.08ab 58.31a 134.19ab 103.97ab 57.60ab 58.88b 46.67b Phase 1  

0.000 5.46 65.37a  31.17a 31.70bc 47.96abc 39.35bc 70.52a 58.23ab Phase 2  

0.319 13.97 57.94a 35.60a 40.21a a54.48 70.67a 28.71a 64.33a Phase 3  

  

)��D 5- BC�D �>
\�?]	 G�7 8:+�'�-� B1 �
`:	 �= ,y�m )��?+�� ��"�5 .�� .�7\�]	 G�X 3.��5  
Table 5. Effect of different aflatoxin B1 adsorbents on bird cholesterol concentration in breeding periods 

p SEM Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 Treatment1Breeding period 

0.073 9.831 144.88ab 158.22ab 183.64a 155.05ab 136.05b 159.8ab 161.61ab Phase 1  

0.170 12.83 162.70a 106.87a 133.34a 126.74a 131.27a 141.86a 134.12a Phase 2  

0.985 8.55 133.83a 131.34a 129.98a 131.34a 9.98a12 135.31a 131.55a Phase 3  

  

)��D 6- BC�D �>
\�?]	 G�7 8:+�'�-� B1 �
`:	 �= ,y�m AST ��"�5 .�� .��7]	 G�?\� 3.��5  
Table 6. Effect of different aflatoxin B1 adsorbents on bird AST concentration during brearing periods 

p SEM 
Treatment7Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 

Treatment1 Breeding 

period 

0.099 10.76 207.97a 214.71a 244.12a 217.07a 214.88b 246.30a  233.41a 
Phase 1  

0.118 17.69 246.06a 246.61a 235.30a 245.52a 245.38a 236.75a 190.99a 
Phase 2  

0.776 37.75 307.82a 331.85a 256.71a 287.53a 337.87a 86a315. 301.78a 
Phase 3  

 

)��D 7- BC�D �>
\�?]	 G�7 8:+�'�-� B1 �
`:	 �= ,y�m ALT ��"�5 .�� .��\�]	 G�7 3.��5  
Table 7. Effect of different aflatoxin B1 adsorbents on bird ALT concentration during breeding periods 

p SEM 
Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 

Treatment1 Breeding 

period 

0.001 4.14  73.37bc 79.27abc 96.47ab 78.39ab  81.91abc 98.27a 92.01abc Phase 1  

0.818 3.47 43.72a 39.33a 40.78a 43.01a 46.66a 42.69a 44.45a Phase 2  

0.879 4.17 18.52a 21.57a 21.71a 23.66a 18.82a 18.60a 16.01a Phase 3  
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)��D 8- BC�D �>
\�?]	 G�7 8:+�'�-� B1 �
`:	 �= ,y�m N�.�
 ��"�5 �:�
 .�� .��3.��5  G�7  
Table 8. Effect of different aflatoxin B1 adsorbents on uric acid concentration in birds during breeding 

periods 
p SEM 

Treatment7 Treatment6 Treatment5 Treatment4 Treatment3 Treatment2 
Treatment1 Breeding 

period 

0.000 1.58  98.05c 99.93bc 107.35a 106.51ab 96.07c 93.78c 96.99c Phase 1  

0.128 3.86 109.8a 107.51a 115.38a 105.23a 100.47a 115.18a 107.48a Phase 2  

0.000 2.19 88.07c 100.12ab 63.75d 96.75bc 104.40ab 109.61a 108.19a Phase 3  
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