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Animal Science Ressarches
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Table 1- Composition of basal diets during the starter (0-10 day), grower (11-24 day) and finisher (25-42 day) phases

(wes9) Shhsa 20 ooel A b
Ingredients (percent) Starter Grower Finisher
=2 48.91 51.26 55.65
Corn
(F88 p5 0] Loguw oS 4233 39.27 35.21
Soybean meal
Lo 20 3.87 4.84 482
Soybean oil
Caaa Hu s 208 1.95 1.83
Oyster shell
Sl el 50 131 112 1.09
Dicalcium Phosphate
S 0.47 0.47 0.44
Common salt
o sous 2l J 0.30 0.27 0.23
L-Lysine HCI
oot Jl s 0.23 0.32 0.23
DL-methionine
sualis 5 J<s Vitamine Permix’ 0.25 0.25 0.25
ore o 0.25 0.25 0.25
Mineral Permix” ' ' '
s 100 100 100
Total
(s daulas) (330 ol 50
Nutrients composition (calculated)
(keallkg) a5 2950 3050 3100
ME (kcal/kg)
() s oo 23.19 22,07 2057
CP (%)
(2) 024! 1.50 1.40 1.27
Lys (%)
(7) 23] 151 1.42 1.37
Arg (%)
() s 0.58 0.65 0.55
Met (%)
(2] et (i e 0.88 0.94 1.00
Met+Cys (%)
() oS 111 1.00 0.94
Ca (%)
(1) S8 2 et 053 0.50 0.47
Available P (%)
() g 0.20 0.20 0.19
Na (%)

By Coali s e Sishie VA By Galing s Sk VO By alis s Sbie ¥ K Gl s i S (lio VW E cpaalins ¥+ 1U Dy gty e+ TU A iy cosma Sl 5o o131 & st Gl
Sk ) OlaeSI BT g K ha You Gl S w0 Sl + /Y Gig p Silis /010 Byp Gaaling o Sglie Y By sl s 0 S Lo Y/AE By (sl g 0 S glae YA/10 By Gsali g e S olis /A

Supplied per kg of diet: vitamin A 9000 1U, vitamin D3 2000 1U, vitamin E 18 mg, vitamin Ks 2 mg, vitamin Bz 1.75 mg, vitamin B 6.6 mg, vitamin Bz 9.8 mg, vitamin
Bs 29.65 mg, vitamin Bs 2.94 mg, vitamin By 1 mg, vitamin B2, 0.015 mg, coline chloride 250 mg, antioxidant 1 mg.

Sl /Y S8 5a S lis /A0 T ia S dio Ve ClU a8 lao 0+ FE i S Lo A£/V ZN o 8 i A4/Y MIN o pum o S 5IS 58 (613) 45 oait 0yals ™
2Supplied per kg of diet: Mn 99.2 mg, Zn 84.7 mg, Fe, 50 mg, Cu 10 mg, | 0.99 mg, Se, 0.2 mg.
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Table 2- The effect of different levels of crude and heated milk thistle seed on growth performance of broiler chickens
during starter and grower phases

(580 V=) 020l 8500 (S58oVE-NVY) iy 0,90
Starter phase (0-10 days)) Grower phase (11-24 days)
Dietary treatment KPP Weight gain Shhsa Sl Weight gain Feed crz?_\éersmn
i
Feed intake © convefs?i%?\ ratio Feed intake @
() @
CML‘ | 188.3 137.2% 1.37° 1060.5 638.2 1.66
ontro
‘;L; J‘:\'.’ .L.AJJ '/2 b b
182.7 131.5¢ 1.39 1052.3 624.3 1.68
0.4% crude seed
2350l il dam s -8 182.1 126.7¢ 1.43? 1046.4 583.0 171
0.4% heated seed
IRYRICE X .
2220l 5k e oA 196.2 143.62 1.36 1000.5 598.1 1.63
0.8% heated seed
SEM 3.65 2.93 0.008 18.09 18.49 0.03
P-value 0.0622 0.0088 0.0003 0.1397 0.1977 0.5410

LoSiba Slins (sl SEM
AP/ 0) wils ol sine AMEAT KhoSo b it Syidie gpa W86 S olaSilie ¢ gl 58 50:8,0,C
a.b.¢ mean value in a column not sharing a superscript are significantly different (P<0.05).

0,99 JS 9 Lk slao,ygu (b (oS slada g adiy o Slas s ousalyl o g ala ﬁ‘,“,ts‘,a._.dﬁs.oam‘,:ah—mjg
e
Table 3- The effect of different levels of crude and heated milk thistle seed on growth performance of broiler chickens
during finisher and whole experimental periods

(S590 £Y-Y0) ALk o0 (So90 EY=+) 98 S
Finisher phase (25-42 days) Whole experimental period (0-42 days)
e Hlas b yao 059 sl S NERVPNA O onlxdl S Jaus cusa
Dietary treatment Shsa Weight gain Shss Shsa Weight gain ~ Feed CO{‘_VBVS'O”
ratio
Feed intake @ convefsei%i ratio Feed intake @
@ (9
aals
3396.4 1966.1 1.72 4645.2 2741.4 1.69
Control
Pl ol sy [ 3515.6 1957.2 1.79 4750.2 2713.1 1.75
0.4% crude seed
e 3360.2 1814.9 1.85 4588.8 2524.6 1.82
0.4% heated seed
&) 3 .
saeolon o e s /A 3376.8 1866.3 1.81 435735 2608.0 1.75
0.8% heated seed
SEM 60.24 42.70 0.045 73.32 59.47 0.047
P-value 0.2995 0.0770 0.2764 0.3526 0.0849 0.2497
La0Sile Hlas (sl :SEM
5 P<t/v0) Smesdl o slachle swoslsa Sl cbale g co saaline ¢ Jgaa o S shilas
ol Gaal3al (sl ine sk s (P<H /1) JS 0 slaslas 586 ca3 ladasa o JS JosinlS
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Table 4- The effect of different levels of crude and heated milk thistle seed on serum parameters of broiler chickens at 35
days of age (mg/dl)

2ae Hlas XK e sall JS OS5 B UER TS B el 53
Dietary treatment Glucose Albumin Total protein Total cholesterol Triglyceride
— 63.68 1.41° 2.86° 91.29 90.02%
Control
‘:la J:Ag s Hd ‘/i b b b
59.50 1.56 3.16 96.61 81.15
0.4% crude seed
BRURVSSNIY]
sasa5 5 62.49 1.682 3.982 96.05 99.55?
0.4% heated seed
J;\:\ s I ‘//\
sasa5 5 63.02 1.38° 3.20° 93.77 82.91b
0.8% heated seed
SEM 2.904 0.072 0.126 5.485 4.456
P-value 0.7676 0.0318 0.0002 0.6937 0.0334

(P<e/e0) wisls golane BIEAT KK b cativua S idie B pa 03l S ola il o sl 54 H0:b,C
a.b.¢ mean value in a column not sharing a superscript are significantly different (P<0.05).
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IgG)::GAJf;J‘Jgs","’ {;B ﬁﬁ)& o Hyd ’/i L}OT
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Table 5- Effect of different levels of crude and heated milk thistle seed on liver enzyme activity in serum of
broiler chickens at 35 days of age (U/l)

e las Sloaedl 3 gl YT Slsheal 5 el 6l

Dietary treatment Alanine aminotrasferase Aspartate aminotransferase
L

N 35.30° 108.782

Control

Pl o aems0 o/ 36.25% 9510b

0.4% crude seed

s ,la Ll s yu - /8 33.21° 107.50?

0.4% heated seed

s ,la Hds s ya /A 29.40¢ 84.60°

0.8% heated seed ' '

SEM 1.435 3.574

P-value 0.0008 0.0007

La:Sibie Hlias sl :SEM

(P<e/v0) wisls solaane MEAT [KuSs b caiiows S yidie (8 gy w8 4S8 la il o sis 4 50 8,0,C
a.b.¢ mean value in a column not sharing a superscript are significantly different (P<0.05).

i g8 slada g2 U1 9092 (sl pleiis sladalie B 5 ousas A 5 plh a e B His A £ glan ;-7 gaa

(Y slise o pia Sl cain 33) (595 FY (o o
Table 5- The effect of different levels of crude and heated milk thistle seed on humoral immunity parameters
of broiler chickens at 42 days of age (logz)
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a.b¢ mean value in a column not sharing a superscript are significantly different (P<0.05).
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Abstract

Introduction: Milk thistle (MT) (Silybum marianum L.), as one of the famous medicinal plant,
belongs to Compositae family and is native for west and central Europe, and north of India (Zargari
1996). The plant is endemic for Iran too, and is grown in different parts of the country (Hassanloo et
al. 2001). A mix of flavonolignans called silymarin forms the main bioactive component of this plant
(Luper 1998). The content of silymarin in MT seeds collected from different zones of Iran varies from
6.9 to 27.1 mg/g of dry matter (Hassanloo et al. 2001). Supplementation of MT seed (Suchy et al.
2008, Rashidi et al. 2015) or silymarin (Schiavone et al. 2007) to the diet had no adverse effect on
broilers performance. However, adding the seed and silymarin to aflatoxin contaminated diets
prevented the deleterious effect of the toxin on broilers (Jamshidi et al. 2007, Chand et al. 2011).
Silymarin has anti inflammatory and immunomodulatory effects which its mechanisms of action has
been reviewed by Abenavoli et al. (2010). Addition of 200 mg/kg silymarin improved humoral
immune response of broiler (Mojahedtalab et al. 2013). Reduction of cholesterol, increase of HDL-
cholesterol (Rashidi et al. 2015), and decrease of alanin aminotransferas and aspartate amino
transferase (Suchy et al. 2008) in broilers serum have been also revealed. In a previous study, MT
seed, probably due to the presence of anti nutritional factors, decreased nutrients digestibility and
performance of broilers (Khatami 2015). Hence, in this study the heated and crude MT seed was
tested on broilers performance, some blood and humoral parameters.

Material and methods: A total of 256 one-day old broiler chicks (Ross 308) were randomly assigned
to four treatments with four replicates and 16 birds each. The experimental treatments including zero
(control), 0.4 percent crude, 0.4 percent heated and 0.8 percent heated MT seed were fed to broilers
for a period of 42 days. MT seed was collected from Moghan zone, Ardabil province of Iran. Heat
treatment of MT seed was performed using an oven (80 °C, 24 h). The experimental diets were
formulated to meet or exceed the nutrient requirements for starter (0-10), grower (11-24) and finisher
(25-42) phases (Table 1). The birds reared under standard conditions with free access to water and
feed for 23 hours per day. At the end of each feeding phases, feed intake (FI) and weight gain (WG)
of birds were recorded. Then using the data feed conversion ratio was calculated. To determine some
blood serum biochemical parameters using the commercial kits (Pars Azmoon, Tehran, Iran), two
birds (one male and one female) were bled from their wing vein on day 35. Two birds per cage were
also injected intramuscularly with sheep red blood cells (SRBC) (2.5% suspension in PBS, 0.2 ml/
chick) at 35 days of age. Determination of total antibody titer (against SRBC) and resistant antibody
to 2-mercaptoethanol (IgG) were done by hemagglutination assay following the blood sampling in
7" days after injection (Cheema et al 2003). IgM antibody level calculated from the difference
between the total antibody and the 1gG. The data were subjected to statistical analyses using the
General Linear Model procedure of SAS software (SAS Institute, 2002). Duncan’s multiple range
test was used to compare the significant difference between the means.
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Results and discussion: Through the starter period (0-10 days), adding 0.4 percent heated MT seed
reduced WG and increased FCR of chickens (P<0.01). The birds on 0.8 percent heated seed had better
WG that those on 0.4 percent heated seed (P<0.01). However, throughout the grower, finisher and
whole experimental periods, none of performance parameters was affected by the treatments (Tables
2 and 3). The data obtained from the same level of heated and crude MT seed in starter phase indicated
that heat treatment induced lower efficiency of consumed feed probably due to the decreased nutrients
digestibility. In this period, the birds on 0.8 percent heated seed overcame their weight loss by
increasing the FI. Due to the lack of available data on treated MT seed, the comparison of obtained
data is difficult. However, no changes in growth performance of birds by MT seed, at the end of
experiment, are in keeping with other studies (Suchy et al 2008, Rashidi et al 2015). Addition of 0.4
percent heated MT seed increased the concentration of serum albumin (P<0.05) and total protein
(P<0.01). The concentration of glucose, total cholesterol and triglyceride was not affected by MT
seed compared with control (Table 4). Reduction of serum albumen and total protein levels is
considered as a sign for liver damage, for example, by exogenous toxins (Tedesco et al 2004,
Sonkusale et al 2011). The supportive effect of MT on liver due to enhancing these parameters have
been reported (Letsenco et al. 2008), as observed by 0.4 percent heated MT seed in this study too.
Although the result on cholesterol was in line with Fani Makki et al. (2013), the reduction of
cholesterol level has been shown by high level of MT seed (Suchy et al. 2008, Rashidi et al 2015).
The activities of alanine aminotransferase and aspartate aminotransferase were decreased by all and
some (0.4 percent of crude and 0.8 percent of heated) levels of MT seeds, respectively (P<0.01; Table
5). The reduction of these liver enzymes activity was in agreement with other studies (Suchy et al.
2008, Fani Makki et al 2014). Increased serum albumen and total protein in parallel to decreased liver
enzymes could be denoted the supportive role of MT. The fact that has been extensively reviewed by
Saller et al. (2007) and Abenavoli et al. (2010). Applying all levels of MT seed increased anti-SRBC
(P<0.01) and IgG titers (P<0.05), while had no effect on IgM titer (Table 6). Such results have been
also observed by Mojahedtalab et al. (2013). The findings indicated that the effect of MT seed on
leucocytes did not influenced by heat treatment. Beside the direct effect of silymarin on leucocytes
(Johnson et al 2003, Pradhan and Girish 2006), the immune modulatory effect observed in this study
can be explained by anti inflammatory (Abenavoli et al 2010) and antioxidant (Das and Vasudevan
2006) effects of silymarin as well.

Conclusion: The results showed that bioactive components of MT are resistant to heat treatment (80
°C, 24 h). Appling MT seed in broilers diet had no positive effect on growth performance, but
improved the performance of liver and humoral immunity.

Keywords: Liver enzymes, SRBC, Milk thistle, Serum albumin, Broiler chickens



