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Table 1. Ingredients and chemical composition of basal diets

Ingredients (% of diet) Starter (1-10) Grower (11-25) Finisher (26-42)

Corn grain 55.3 62.73 67.07

Soybean meal 38.2 31.28 27.25

Dicalcium phosphate 2.04 2.02 1.89

Sunflower oil 2.2 1.8 1.6

Ca carbonate 0.88 0.85 0.8

Salt 0.3 0.3 0.3

Na bicarbonate 0.25 0.13 0.1

Mineral 0.3 0.3 0.3

Vitamins 0.3 0.3 0.3

Methionin 0.18 0.19 0.22

Lysine 0.05 0.1 0.17

Total 100 100 100

Calculated analysis

Metabolizable energy (kcal/kg) 2988 3083 3176

Protein (%) 21 19 18

Calcium (%) 1.00 0.96 0.90

Available phosphorus (%) 0.5 0.48 0.45

Sodium (%) 0.20 0.17 0.16

Lysine (%) 1.20 1.10 1.05

Arginine (%) 1.26 1.17 1.13

Methionin (%) 0.46 0.44 0.43

Methionin + Cystein (%) 0.89 0.84 0.82

Tryptophan (%) 0.20 0.19 0.19

SRBC

GSRBC

M

PHA-P (Sigma, St,

Louis Mo, USA)

PBS

PHA-PGrasman, 2010

SASGLM

1. Phytohemagglutinin-P

P<

>P

ppm

P>

P<

ppm

ppm

P>

P<



Table 2. Effect of silymarin on performance of broiler chicks

SEM
Level (ppm)SilymarinDietary

3202802402001600

Growth periods Daily feed intake (g)

0.02431.5431.5131.4631.5931.7431.85Starter (1-10 d)

0.23796.50
bc

96.47
bc

96.19
c

97.45
b

98.82
a

99.65
a

Grower (11-25 d)

0.317195.46
bc

194.80
c

195.02
bc

197.25
bc

197.52
ab

199.73
a

Finisher (26-42 d)

0.198115.57
c

115.63
c

115.34
c

116.64
b

117.25
b

118.38
a

Entire period (1-42 d)

Daily weight gain (g)

0.05521.3121.2321.5521.8521.1820.89Starter (1-10 d)

0.20657.2157.1357.6456.4755.7054.30Grower (11-25 d)

0.09593.1692.9392.7893.2692.4791.70Finisher (26-42 d)

0.19960.6460.5260.7660.5959.8459.27Entire period (1-42 d)

Feed conversion ratio

0.0051.48
ab

1.48
ab

1.46
ab

1.44
b

1.50
ab

1.52
a

Starter (1-10 d)

0.0111.69
b

1.68
b

1.68
b

1.72
ab

1.77
ab

1.85
a

Grower (11-25 d)

0.0062.102.092.092.112.132.18Finisher (26-42 d)

0.0071.91
b

1.91
b

1.90
b

1.92
b

1.96
ab

2.00
a

Entire period (1-42 d)

Means with different superscripts in each row are significantly different (P<0.05)

P<

ppm

P>

ppm

P<

ppm

P>ppm

P<

P>

ppm

P<

ppm
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ppm

Schiavone et al., 2007ppm

Quarantelli et al., 2005
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et al., 2007Blevins et al.,
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al., 2008



Table 2. Effect of silymarin on carcass yield and part proportions of broiler chicks

Dietary Silymarin level

(ppm)

Carcass

yield
1

Breast
2

Thigh
2

Bursa of

Fabricius
1

Thymus
1

Abdominal

fat
1

0 65.17 37.53 32.17 0.147
c3

0.78 1.96

160 65.36 37.44 32.26 0.162
bc

0.74 1.88

200 65.76 38.02 32.73 0.186
ab

0.83 1.92

240 65.89 38.51 32.14 0.197
a

0.89 1.83

280 67.09 37.83 32.60 0.214
a

0.86 1.87

320 66.58 37.63 32.25 0.203
a

0.79 1.91

SEM 0.123 0.066 0.042 0.004 0.009 0.007

1. % of live weight

2. % of carcass weight

Means with different superscripts in each column are significantly different (P<0.05)

Recoquillay, 2006

Morazzoni et al., 1992

Urbanczyk et al., 2002

Schiavone et al. (2007)

ppm

>P

ppm

P<

Takahashi et al., 2000

Schiavone et al. (2007)

SRBCIgGIgM

>P

ppm

P<IgG

>PIgG

ppm

P<

IgG

P<

ppm

IgM

>P



Anti-SRBC،IgG وIgM

Table 4. Effect of Sylimarin on total Anti-SRBC, IgG and IgM

Day 21
1

Day 28
1

Day 35
1

Day 42
1

Dietary

Silymarin

level (ppm)

Total IgG IgM Total IgG IgM Total IgG IgM Total IgG IgM

0 2.50 0.25 2.25 3.50
c

1.25
c

2.25 4.25
c

2.25
c

2.00 4.75
c

3.00
d

1.75

160 2.50 0.25 2.25 4.25
bc

1.75
bc

2.50 5.50
bc

3.25
b

2.25 5.75
bc

3.75
c

2.00

200 2.75 0.25 2.50 5.25
ab

1.75
bc

3.50 6.50
ab

3.75
b

2.75 6.50
ab

4.50
b

2.00

240 2.75 0.50 2.25 5.75
a

2.25
ab

3.50 6.75
ab

4.50
a

2.25 7.00
a

5.25
a

1.75

280 3.25 0.50 2.75 6.25
a

2.75
a

3.50 7.50
a

5.00
a

2.50 7.50
a

6.75
a

1.75

320 3.25 0.25 3.00 6.25
a

2.75
a

3.50 7.25
a

4.75
a

2.50 7.50
a

5.50
a

2.00

SEM 0.079 0.040 0.061 0.187 0.102 0.097 0.204 0.174 0.044 0.181 0.180 0.023

1. Means with different superscripts in each column are significantly different (P<0.05)

PHA-P

Table 5. Effect of Sylimarin on PHA-P stimulation index in broiler chicks

Dietary Silymarin

level (ppm)

Stimulation index (mm)

24 h

Stimulation index (mm)

48 h

0 0.76 0.79

160 0.72 0.71

200 0.79 0.83

240 0.87 0.79

280 0.74 0.70

320 0.66 0.63

SEM 0.044 0.014

SRBC

SRBC

Van der Zijpp et al., 1986

SRBC

Kreunkint

and Van der Zijpp, 1990

C

Cook and

Samman, 1996

Goel et al.,

2002

Wilasrusmee et al., 2002.

IFN-γ

 .

Bendich,

1993



Muzes et al., 1991

PHA-P

PHA-P

P>

Gharagozloo et al., 2010

T
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2002

Wilasrusmee et al., 2002

PHA-PT

TNF

Schumann et al., 2003

T

PHAConAPWM

Meroni et al., 1988،
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3. Pokeweed Mitogen
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Abstract

The effects of different levels of Silymarin were studied on performance and immune responses in 288 one-

day chicks (Cobb 500) in a completely randomized design with 6 treatments and 4 replicates and 12 observations

per replicate. The treatment groups received 0 (Control), 160, 200, 240, 280 and 320 ppm of Silymarin in diet,

respectively during days 3 to 42. Daily feed intake, daily body weight gain and feed conversion ratio

(performance) were measured. The birds were immunized with sheep red blood cells (SRBC) on days 8 and 22

of age and serum antibody levels produced in response to SRBC were measured on days 21, 28, 35 and 42 by

hemagglutination assay. Skin response to phytohemagglutinin-P (PHA-P) injected intradermally on day 16 were

measured 24 and 48 h after injection. The results indicated that consumption of 200, 240, 280 and 320 ppm

Silymarin reduced feed intake and feed conversion rate (P<0.05), but they did not affect on daily weight gain

(P>0.05). The levels of 200, 240, 280 and 320 ppm Silymarin were increased total Anti-SRBC and IgG titer in

experimental groups compared to control group (P<0.05), but IgM titer and skin response against PHA-P were

not affected by Silymarin (P>0.05). It is concluded that the continuum consumption of 200, 240, 280 and 320

ppm Silymarin improved performance and increased humoral immunity in broilers.
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