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Table 1. Ingredients (%) and chemical composition of diets for broiler chickens during starter, grower and

finisher periods

Feed ingredients Periods

Starter Grower Finisher
Corn 55.55 56.25 61.00
Soybean Meal 37.30 35.22 30.65
0Oil 2.0 4.2 4.1
DCP 1.84 1.5 1.5
Calcium Carbonate 1.34 1.1 1.1
Salt 0.3 0.3 0.3
Mineral Premix 0.5 0.5 0.5
Vitamin Premix 0.5 0.5 0.5
Methionine 0.36 0.28 0.25
Lysine 0.31 0.15 0.1
Calculated analysis
Energy (kcal) 2900 3050 3100
Protein% 21.2 20.3 18.5
Calcium% 1.01 0.87 0.82
Available Phosphorus% 0.48 0.45 0.41
Methionine% 0.7 0.59 0.54
Met + Cys% 1.03 0.92 0.83
Lys% 1.37 1.20 1.06
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Table 2. Characteristics of primers designed for Zn-T1 and p-actin genes

Gene No Sequence Primer Product Melting
Length (pb) Size (pb) temperature
(©
Zn-T1  XM_421021.3 Forward5:CGGGTGATCCTTGTTGCCTA 3’ 20 91 55.35
Reverse: 5 ‘'GGCTCTTTGCCAAGTAAGGC 3° 20 55.15
B-actin ~ NM_205518.1  Forward: 5" TGATATTGCTGCGCTCGTTG 3’ 20 132 55.11
Reverse: 5" ATACCAACCATCACACCCTGA-3’ 21 54.49
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Table 3. Effect of treatments on hatchability (%), body weights (g), and relative body weights (%) of chicks at

hatch time.
Treatment Egg weights (g) Body weight (g) Body weight (/) Hatchability (%)
Non injected 54.69 41.13° 75.89 89.53
Serum injected 54.84 41.86° 76.35 90.87
Zn-Met injected 55.77 43.022 77.13 90.97
Nano Zn-Met injected 55.24 42.77* 77.43 90.47
SEM 0.137 0.064 0.336 0.395
P-value 0.218 0.001 0.265 0.133

Means with different superscripts in the same column differ significantly (P < 0.05).
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Table 4. Effect of treatments on length, weight and relative weight of small intestine at age of 1 and 7 days

DAY 1 DAY 7
Treatment
Body Intestine Intestine Intestine Body Intestine  Intestine Intestine
weight  length weight weight weight length weight weight
(g  (cm) (g) (%) () (cm) (g) (%)
Non injected 41.13° 35.9 1.32° 3.20°¢ 120.73 2 87.2 8.3°b 6.94°
Serum 41.86° 34.9 1.37% 3.27 b 119.28 2 87.6 79°% 6.69 b°
injected
Zn-Met 43.02? 36.1 1.552 3.60° 128.87°" 86.5 9.7% 7.57?
injected
Nano Zn-Met  42.77? 37.4 1.51° 3.53 % 131.22° 86.1 9.52 7.27 2
injected
SEM 0.064 0.717 0.007 0.009 0.05 0.253 0.048 0.03
P-value 0.001 0.28 0.004 0.033 0.002 0.229 0.002 0.018

Means with different superscripts in the same column differ significantly (P < 0.05)
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Table 5. Effect treatments on intestinal alkaline phosphatase and maltase activity (umol/min) at age of 1, 3 and 7

Treatment Alkaline phosphatase Maltase

Day 1 Day 3 Day 7 Day 1 Day 3 Day 7
Non injected 3.7°¢ 57 ¢ 12.3 ¢ 2.3¢ 3.7°¢ 5.6 ¢
Serum injected 4.1°¢ 6.2 ¢ 132 ¢ 2.6 ¢ 36 ° 59¢
Zn-Met injected 5.5° 8.1° 15.2° 3.5° 47° 7.1°
Nano Zn-Met injected 7.2¢% 1152 17.8 2 422 55¢ 8.8
SEM 0.046 0.082 0.139 0.035 0.025 0.065
P-value 0.001 0.001 0.001 0.001 0.001 0.001

Means with different superscripts in the same column differ significantly (P < 0.01)
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Table 6. Effect of treatments on relative expression of Zn-T1 gene in the intestine at age of 1, 3 and 7

Treatment Day 1 Day 3 Day 7
No injected 0.77° 0.92¢ 0.88°
Serum injected 0.94¢ 1.10° 1.00°
Zn-Met injected 2.56° 3.14° 2.24°
Nano Zn-Met injected 3.67* 4.24* 3.17*
SEM 0.005 0.007 0.009
P-value 0.001 0.001 0.001

Each value represents the mean of eight chicks.

Means with different superscripts in the same column differ significantly (P < 0.05)
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Abstract

The aim of this study was to investigate the effect of intra amniotic injection of zinc-methionine and nano-
zinc-methionine on intestinal zinc transporter (zn-tl) expression and alkaline phosphatase and maltase activity
in the broiler jejunum. Four hundred fertile eggs were divided into four groups (treatment), each with four
samples (replicate). The first three treatments were subject to intra amniotic injection of one milliliter of
physiologic serum solution, physiologic serum solution containing 25% zinc- methionine and/or containing 25%
nano-zinc- methionine, respectively, at the 17" day of incubation. The fourth treatment (negative control)
received no injection. The hatchability percentage was calculated and two birds from each replicate were killed
then intestinal alkaline phosphatase and maltase activity and Zn-T1gene expression were assayed at 1, 3 and 7
days after hatch. The highest body weight was for Zinc-methionine (43.02+ 0.06) and Nano-zinc-methionine
(42.77+£0.06) treatments (P<0.01). Also at 1 and 7 days of post hatch the weight of small intestine in the Zinc-
methionine (1.55+0.07, 9.7+0.048) and Nano-zinc-methionine (1.51£0.07, 9.5+0.048) treatments were higher
than other treatments (p<0.01). Ten nano-zinc-methionine treatment, at 1, 3 and 7 days after hatching, had the
most activity of alkaline phosphatase (7.2 = 0.04, 11.5+ 0.08, 17.8 + 0.1) and maltase (4.2+0.03, 5.5+0.02,
8.8+0.06) and most Zn-T1 gene expression (3.67+0.005, 4.24+0.007, 3.17+0.009) (P<0.01). In conclusion, in
Ovo injection of Nano-zinc-methionine showed up-regulate Zn-T1 gene expression and lead to increase alkaline
phosphatase and maltase activity of chick intestine during first week after hatch.
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