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Tablel- Food ingredients and chemical composition of the diet (gr/Kg)
1

0 yu> .
. Ration
oy Il (Nutrients) > _ -
s 0-12 555 3t (13-25 _535) 24 (26-42 555) bk
Starter (0-12d) Grower (13-25d) Finisher (26-42d)
= 587.1 612 456.9
Corn
Lo dll
tp Al 318.1 283.1 277.9
Soybean meal
puis
0 0 2
Wheat 00
OF9)
1 1 .
oil 0 0 23.3
PAS pogees
2
Wheat Bran 0 z 20
O3 opgls
40 7
Corn Gluten 36 0
Blo dlug
13.1 11. 11.
Oyster Shell 3 6
Slawd Md.\
22, . .
DCP 6 17.3 16.2
S
35 2.6 2.1
2Salt
Sixe JoSe
Mineral Premix L 3 25 25
elig JoSo
S . \ 2. 2.
Vitamin Premix X 5 5
RS P
. . 0.5 . .
Sodium Bicarbonate 05 05
2.2 2.2 .
Methionine L9
L) gy 54l
X . 2.9 2.7 1.2
Lysine Hydro-choloride
UEey
Threonine 05 0 0
o, 8= Jl
L-Carnitine 0 0 0
Orelosgde 0 0 0
Flavomycine
(2,5 5hS 1 5 J5kS) muadpilio LB (g5 2860 2920 2950
ME (Kcal/Kg)
(2od) Pl g n
' 22.1 20. .
Crude Protein (%) 07 188
(1053) S’ 1.1 0.91 0.90

Calcium (%)
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Continuation of Table 1
(10,3) yid

0.55 0.45 0.45
Phosphorous (%)
(M)ﬁ) 2w

. 0.2 0.16 0.15

Sodium (%)
(woy) oigsse

0.58 0.55 0.47
Methionine (%)
(o) 0 1.27 1.16 1.02
Lysine (%)
(o 3) gt o 0.93 0.88 0.77

Methionine +Cysteine (%)

3545 L 4l 0y oS 5 &1 iS5 e 350

! Basal diet composition which Garlic powder and L-Carnitine were added to it.

2 Each kg of vitamin and trace mineral premix provided: vitamin A 13 500 i.u., vitamin D3 2 000 i:u., vitamin E 30 mg, vitamin K3 2
mg, vitamin B1 1 mg, vitamin B2 6 mg, niacin 30 mg, pantothenic acid 12 mg, vitamin B6 3 mg, vitamin B12 10 pg, biotin 0.1 mg,
choline chloride 500 mg, Fe 50 mg, Cu 8 mg, Mn 80 mg, Zn 60 mg, |1 0.5 mg, Co 0.2 mg, Se 0.15 mg, monensin sodium 100 mg and

flavophospholipol 3 mg
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Table 2- Effect of experimental diets on humoral immune response against sheep red blood cell injection (Secondary)*

2:. ~— .
bl gl P-value
Experimental Treatments
Aol e oligS RICPIRWE
Parameters Short time Long time SEM @ ¥® @ op X o)
1 5 3 4 5 1 5 3 4 5 Period Diet Period x Diet
JorslSsa]
_‘IJ_Z;JI’)I};?W 30 35 375 35 275 075 125 175 15 20 0.53 0.01 0.73 0.81
IL;?GOfJﬁf}lfMl 225 25 275 225 175 025 05 125 10 0.7 0.55 0.01 0.77 0.88
)
m’;\’ﬂ*‘”' 075 1.0 1.0 125 10 05 075 05 05 12 051 006 041 0.68

)

(P< 0.05) sty o o sine I alie b g b s, y2 (slo xSkt
P92 3o U5+ 58-I 0/025 + sals opa (5 5 o) 8=l 3uoy> 0/025 + sl o> (4 ¢ ppnnloghs 2o )3 0102 + sali g (3 cuwr 392 3u0)> 15 + sl oy (2 canlis 0,0(1 2

“Means within a row that do not have a common superscript are significantly different (P < 0.05).
2 Control diet (CD), 2- CD plus 1.5% garlic powder, 3- CD plus 0.02% flavomycine, 4-- €D plus 0.025% L-Carnitine and 5- CD plus

0.025% L-Carnitine and 1.5% garlic powder.

*The data represent mean + standard errors of log2 of the reciprocal of the last dilution exhibiting agglutination.
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Table 3- Effect of dietary treatments on mean Index of toe web thickness response to PHA-P injection®

2 i .
iolojl (sl Lo

P-val
L Experimental Treatments® value
Pasiii
Parameters e oligS o il sEM P o oyer X 03
1 2 3 4 5 1 2 3 4 5 Period Diet Period x Diet
Lressd <o 20 64 027 03 045 05 045 057 044 046 006 094 0.2 0.49

Tickness (L)

(P < 0.05) seilgge ogine SWST ghld ltio 2 B i) o sla uﬂf\’hﬂl
s 33 80y U5+ 25, 15= ) 01025 + s oy (5 5 oyt S= | 2o y> 01025 + 1l o (4 < cppmaslogMs aoy> 0102 + 10 08 (3 ey 353 203 15 + 1l oy (2 csnls on(1
“Means within a row that do not have a common superscript are significantly different (P.< 0.05).
2 Control diet (CD), 2- CD plus 1.5% garlic powder, 3- CD plus 0.02% flavomycine, 4- CD plus 0.025% L-Carnitine and 5- CD plus
0.025% L-Carnitine and 1.5% garlic powder.
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Introduction Carnitine has several roles in lipid oxidation, immunomodulation function and enhancing antibody
responses. L-carnitine has been found to exhibit immunomodulatory effects. It enhances serum primary antibody
response to sheep red blood cells (SRBC) and subsequent humoral immunity using 100 mg L-carnitine/ kg diet
compared with control group in Leghorn chickens (Deng et al., 2006). It was reported that only the immediate
effects of dietary carnitine on immunocompetence is known while comparing long and short-term effects on
early life on the immune system of broiler chickens is unknown. The organic allyl sulfur.components in garlic
(mainly allicin) were implicated to mediate its biological activity. The biological activities of these compounds
may be related to their SH modification and antioxidant properties (Prasad et al., 1996). AGE treatment
prevented the reduction of the antibody production response in thymectomized mice and improved the
thymectomy-induced deterioration of learning behaviors in passive avoidance performance and in a spatial
memory task (Zhang et al., 1998).

Materials and Methods Four hundred Arian one-day-old broiler chicks were used. This experiment was
conducted in order to consider the effects of L-Carnitine and garlic powder on broiler chicken performance,
blood metabolites and carcass characteristics in a 2x5 factorial arrangement in-randomized complete design with
5 dietary treatments, 4 replicates and 12 birds in each and two periods: short (first 3 weeks) and long time (total
production period). Dietary treatments were 1) Basal diet (BD: no supplementation), 2) ration having 0.02%
flavomycin (positive control), 3) ration having 1.5% garlic powder, 4) ration having 0.025% L-Carnitine and 5)
ration having 0.025% L-Carnitine plus 1.5% garlic powder. The birds were kept under conventional conditions
for vaccination, temperature, ventilation, and lighting based on'Ross catalogue recommendations. Standard
management practices of commercial broiler production were applied. They were fed experimental diets from 15
to 42 d of age. The broiler diets were formulated based on standardized ileal digestible amino acids and other
requirements were obtained from Ross catalogue recommendations. Humoral immunity of broilers against sheep
red blood cells (SRBC) were detected by intramuscularly injection of SRBC (2.5% suspension in PBS, 1
ml/bird) to two birds from each replicate at 8 and 23 days of age in the first and second experiment respectively,
followed by a booster injection at 6 days after the first injection. Blood samples were collected at 6 days after the
first and second injection and total lg, 19G and IgM were detected (Cheema et al., 2000). The toe web swelling
reaction to PHA-P was measured.in 2 broilers from each pen (marked with a black color) at days 12 and 26 of
first and second experiment respectively. One-fifth milliliter of a PHA-P solution (1 mg/mL in PBS) was
injected subcutaneously into 2 sites on the left toe web of the broilers. As a sham control, 0.2 mL of PBS was
injected into 2 sites on the right toe 'web. The thickness of each injection site was measured using a pressure-
sensitive micrometer before injection and at 4, 12, 24, and 48 h after injection (Wang et al., 2000). At the age of
42d, 5 broilers from each treatment with average body weight of each treatment were selected and blood samples
were collected and white blood cell concentration like heterophile, lymphocyte percentage and heterophil to
lymphocyte ratio were calculated.

Results and Discussion Results showed that supplementation time and dietary treatments did not have
significant effects on humoral immunity against SRBC and cell mediated immunity response against PHA
injection (P > 0.05). Supplementation time and addition of L-carnitine and garlic powder decreased heterophil
and heterophil to lymphocyte ratio and increased lymphocyte percentage (P < 0.05). Garlic and garlic derived
compounds were shown to alter the rate of metabolism of testosterone through regulation of the cytochrome
p450 enzymes and garlic seems to inhibit the enzyme cytochrome p450 (Pinto and Rivlin, 2001), hence high
level of steroids can cause thymus reduction. Garlic consumption may exert regulatory effects on Thl/Th2
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cytokine production and promote a Th2 type or humoral immune response in rat spleen lymphocytes.
Conclusion It was concluded that application of the dietary supplements (0.025% L-Carnitine plus 1.5% garlic
powder) at the levels like this experiment did not improved humoral and sell mediated immunity whereas they
increased immunity of broiler chickens and defensing mechanism.
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