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Table 1. Ingredients and chemical composition of experimental diets (DM basis) 

Ingredients Starter diet 
(1-10) 

Grower diet 
(11-21) 

Corn 50.56 55.07 
Soy bean meal (CP %44) 40.40 37.31 
1Rice 0.69 0.69 
Soy bean oil 2.95 2.76 
Dicalcium Phosphate 2.25 1.95 
Calcium carbonate 1.48 0.96 
L- lysine 0.27 0.09 
DL- Methionine 0.35 0.24 
L- Threonine 0.11 0.03 
Sodium bicarbonate 0.15 0.06 
2Vitamin and Mineral premix 0.50 0.50 
Common Salt 0.24 0.30 
Total 100 100 
Analysis of nutrients 
Dry Matter % 85.42 89.20 
ME (Kcal/kg) 2900 2950 
CP % 22.66 21.34 
Ca % 1.13 0.87 
Available P % 0.48 0.43 
K % 0.95 0.90 
Na % 0.16 0.16 
Cl % 0.23 0.23 
Lys % 1.45 1.24 
Met + Cys % 1.04 0.91 
Trp % 0.27 0.26 
Thr % 0.96 0.84 
1Rice was contaminated by aflatoxin B1 used in the treatment groups. 
2Vitamins and Mineral premix provided the following per kilogram of diet: Retinol, 9000 IU; Tocopherolacetate, 18; 
Cyanocobalamin, 15 mg; Riboflavin, 6.6 mg; Calcium pantothenic acid, 10 mg; Niacin, 30 mg; Choline, 500 mg; 
Biotin, 1 mg; Thiamin, 8.1 mg; Pyridoxine, 3 mg; Folic acid, 1 mg; Menadione vitamin, 2mg; Anti-Oxidant 
(Ethoxyquin, 100 mg; Mn, 100 mg; Zn, 50 mg; Fe, 50 mg, Cu, 10 mg; I, 1 mg; Se, 0.2 mg. 
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Table 2. Effect of  negative control, positive control (aflatoxin B1, 2 ppm), positive control +   Silibum marianum, 
positive control+   Thymus vulgaris and positive control + Silibum marianum along with   Thymus vulgaris   groups 

on performance of broilers at 21 days of age 
Group Feed intake (g) Body weight gain (g) Feed conversion ratio 
Negative control 1129.99ab 746.26 1.51 
Positive control  1071.13b 665.12 1.64 
Positive control +Silibum marianum  1147.85a 735.85 1.57 
Positive control +Thymus vulgaris  1107.52ab 686.18 1.62 
Positive control + Silibum marianum +  
Thymus vulgaris  

1134.90ab 713.34 1.59 

SEM 9.20 11.75 0.02 
P value 0.02 0.96 0.41 
a-c Means in the same column with no common superscripts differ significantly (P<0.05). 
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Table 3. Effect of  negative control, positive control (aflatoxin B1, 2 ppm), positive control +   Silibum marianum, 
positive control+   Thymus vulgaris and positive control + Silibum marianum along with   Thymus vulgaris   groups 

on the relative weight of carcass, liver, kidney, pancreas, abdominal fat and heart  and percentage of carcass of 
breast and wings of broilers at 21 days of age 

Group Carcass Breast Wings Liver Kidney Pancreas Abdominal 
fat 

Heart 

Negative control 58.67 34.89 9.18 2.39b 0.81 0.35 0.58 0.56 
Positive control  58.45 35.42 9.26 2.75a 0.83 0.41 1.03 0.50 
Positive control 
+Silibum marianum  

58.87 36.44 9.50 2.40b 0.79 0.36 0.72 0.49 

Positive control 
+Thymus vulgaris  

58.35 35.25 10.07 2.51ab 0.73 0.34 1.02 0.54 

Positive control + 
Silibum marianum +  
Thymus vulgaris  

58.92 35.59 8.96 2.49ab 0.71 0.33 1.01 0.49 

SEM 0.91 0.01 0.55 0.04 0.03 0.02 0.13 0.02 
P value 0.98 0.87 0.68 0.0005 0.96 0.16 0.08 0.25 
a-c Means in the same column with no common superscripts differ significantly (P<0.05). 
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Table 4. Effect of negative control, positive control (aflatoxin B1, 2 ppm), positive control +   Silibum marianum, positive 

control+   Thymus vulgaris and positive control + Silibum marianum along with   Thymus vulgaris   groups on blood 
parameters of broilers at 21 days of age 

Group Glucose 
(mg/dl) 

Triglycerides 
(mg/dl) 

Cholesterol 
(mg/dl) 

Calcium 
(mg/dl) 

Phosphorus 
(mg/dl) 

Uric 
acid 
(mg/dl) 

1ALT 
(U/L) 

1AST 
(U/L) 

1GGT 
(U/L) 

Negative control 187.75a 132.25 140.55 9.85 7.12 5.30 21.75c 193.25c 14.75 
Positive control  158.72b 144.04 156.05 7.12 6.42 6.82 33.50a 243.25a 16.00 
Positive control 
+Silibum 
marianum  

181.07a 133.06 148.05 9.25 6.65 5.15 26.00bc 214.00bc 14.50 

Positive control 
+Thymus 
vulgaris  

176.06a 136.52 147.53 8.97 6.67 5.45 27.50b 229.50ab 16.50 

Positive control + 
Silibum 
marianum +  
Thymus vulgaris  

178.72a 137.23 144.52 9.40 6.72 5.37 27.50b 223.50ab 14.25 

SEM 4.38 3.89 6.01 0.68 0.29 0.47 1.76 7.99 2.15 
P value 0.006 0.26 0.48 0.11 0.58 0.13 0.005 0.006 0.92 
1ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase; GGT: Gamma- Glutamyltransferase. 
a-c Means in the same column with no common superscripts differ significantly (P<0.05). 
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Table 5. Effect of  negative control, positive control (aflatoxin B1, 2 ppm), positive control +   Silibum marianum, 
positive control+   Thymus vulgaris and positive control + Silibum marianum along with   Thymus vulgarisgroups 
on immune parameters including total antibody level, lymphocyte proliferation response (MTT) and respiratory 

burst in monocytes (NBT) of broilers at 21 days of age 
Group Total antibody 

(mg/dl) 
MTT 

(light absorbance) 
NBT 

(light absorbance) 
Negative control 1.394 2.456a 0.870a 
Positive control  1.179 1.739c 0.390d 
Positive control 
+Silibum marianum  

1.315 2.537a 0.699b 

Positive control 
+Thymus vulgaris  

1.353 1.866c 0.500cd 

Positive control + 
Silibum marianum +  
Thymus vulgaris  

1.413 2.201b 0.610bc 

SEM 0.24 0.06 0.04 
P value 0.96 <0.0001 <0.0001 
a-d Means in the same column with no common superscripts differ significantly (P<0.05). 
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Abstract 

In order to assess the effects of Silibum marianum seed (SMS) and Thymus vulgaris (TM) powders on carcass traits, 
some blood metabolites and immune system responses of chickens which fed by aflatoxin B1 (AFB1) contaminated 
diet (2 mg/kg) during 1 to 21 d of age, a total of 200 male broilers (Ross 308) were used in completely randomized 
design with five treatments and four replicates (10 birds per replicate). The experimental dietary treatments included: 
1) control diet (without contamination, negative control), 2) AFB1 contaminated diet (positive control), 3) AFB1 
contaminated diet + 1% SMS, 4) AFB1 contaminated diet + 1 % TM, 5) AFB1 contaminated diet + 1% SMS + 1 % 
TM. The results of current study indicated that feeding AFB1 containing diet increased liver weight compared with 
1 and 3 groups and supplementation of AFB1 contaminated diet with SMS attenuated effects of AFB1 on liver 
weight (P<0.05).  The lowest glucose level was observed in positive control group birds (P<0.01). Addition of SMS, 
TM and their combination to AFB1 contaminated diets caused a significant decrease in plasma alanine 
aminotransferase concentration versus positive control group (P<0.01). The highest aspartate aminotransferase level 
was observed in the positive control group and supplementation of SMS caused this parameter restored to level 
similar to negative control group (P<0.01). Total antibody level was not significantly affected by dietary treatment 
(P>0.05), while supplementation of AFB1 contaminated diets with SMS and SMS and TM combination 
significantly increased lymphocyte proliferation test and respiratory burst in monocytes (P<0.01). In general, these 
results confirmed the positive impact of SMS, TM and their combination in reducing the adverse effects of AFB1 on 
liver weight, blood metabolites and immune system response in broilers.  
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