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The effect of intra amniotic injection of zinc-methionine and nano zinc-methionine
on metallothionein gene expression in the broiler chickens
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ABSTRACT

The effects of intra amniotic injection of zinc-methionine and nano zinc-methionine on metallothionein mMRNA
expression of chicken’s liver and intestine were studied. Four hundred fertiled eggs (Ross 308 strain) were allocated
to 4 treatments, 4 replicates/ treatment and 25 eggs per replicate using a CRD (Complete Random Design) design.
Experimental treatments were: 1- no injection (negative control), 2- injection of 1 ml 0.9% saline solution (positive
control), 3- injection of 1 ml 25% zinc- methionine solution and 4- injection of 1 ml 25% nano-zinc- methionine
solution. On day 17 of incubation, eggs were injected using insulin syringes. Results showed that in Ovo injection
lead to no significant effect on hatchability. The injection of zinc-methionine and nano zinc-methionine caused
significant (P<0.01) increase in chicks weight at hatch, and a week after that. A similar result was obtained for liver
and intestine samples. Groups treated with zinc-methionine and nano zinc-methionine showed significant (P<0.01)
increase in metallothionein MRNA expression in liver and intestine and remained significant (P<0.01) at day 7 after
hatch. Experimental treatments significantly (P<0.01) increased the liver and intestine metallothionein content at day
1 and 7 after hatch. Conclusion is that in ovo injection of zinc-methionine and nano zinc-methionine lead to increase
body weight at first 3weeks of broiler rearing.
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Table 1. Specific primers properties designed for MT4 and B-actin genes

Annealing point  Base per

Primers sequences

Gene register number
Genes

temperature length in the World Bank
56 151 Forward: 5-ATGGACCCTCAGGACTG-3' NM_205275 MT4
Reverse: 55CAGTGGCAGCAGCTGCACTT-3'
55.5 132 Forward: 5" TGATATTGCTGCGCTCGTTG 3’ NM_205518.1 B-actin

Reverse: 5'«*CATCACAATACCAGTGGTAC-3 ==
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Table 3. Heat program for MT4 and B-actin genes proliferation
Reaction temperature Reaction Number of
(°C) time cycles
Primary denaturation 95 3 minutes 1 cycle
Denaturation 95 30 seconds 40 cycles
Primer annealing MT4: 56 30 seconds 40 cycles
B-actin: 55.5
Elongation 72 30 seconds 40 cycles
Extension Elongation 72 5 minutes 1 cycle
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Table 4. Effect of Injection of Zinc-Methionine and Nano Zinc-Methionine on hatghability (%), live body weight (gr)
and relative body weight (%) of hatching chicks

Treatments Hatchability Live body weight (g) Relative body weight (%) Egg weight (g)
MetZn 90.97 43.02° 77.13 55.77
NMetZn 90.47 42.77° 77.43 55.24
PCont 90.87 41.86° 76.35 54.84
NCont 89.53 41.13" 75.89 54.69
SEM 0.395 0.064 0.336 0.137
P Value 0.133 0.001 0.265 0.218

(P< o [4)) conl gt QT 59 )los;.u ‘_;)L:T S )faL..; OFw @ 30 Dglae glald >
* Means within a column with different superscripts are significantly different (P<0.01).
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Table 5. Effect of Injection of Zinc-Methionine and Nano Zinc-Methionine on liver and intestine weight at 1 and 7 d
of age after hatch

1 Day of age 7 Day of age
Treatments Live body Liver intestine Live body Liver weight intestine
weight (g) weight (g) weight (g) weight (g) (9) weight (g)
MetZn 43.02°% 1.19* 6.16° 128.87°% 6.65° 34.68°
NMetZn 42.77° 1.27° 6.29% 131.22° 6.74° 36.62°%
PCont 41.86° 1.07° 5.33° 119.28° 5.91° 30.33°
NCont 41.13° 0.93° 5.27° 120.73° 6.07° 31.11°
SEM 0.064 0.025 0.082 1.66 0.045 0.417
P Value 0.001 0.001 0.001 0.001 0.005 0.001

(P< ]+ N) ol g Q] 50 )\o@.m L;)LJ WS il i ;2 50 Dglain glacd > 5
* Means within a column with different superscripts are significantly different (P<0.01).
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Table 6. Effect of Injection of Zinc-Methionine and Nano Zinc-Methionine on weekly chicken weight gain*

Live body weight (g) Live body weight (g) Live body weight (g) Live body weight (g)

Treatments hatch week 1 week 3 week 6
MetZn 43.022 128.87 ° 610.6° 2370
NMetZn 42,772 131.22¢° 592.9° 2315
PCont 41.86" 119.28 ° 560.6° 2290
NCont 41.13° 120.73° 540.5° 2275
SEM 0.064 1.66 9.37 38.55
P Value 0.001 0.001 0.001 0.165

P< 1)) ol g 5T 50 s e (g Lol BN Siloy gt 2 50 Sglitte slald > %
* Means within a column with different superscripts are significantly different (P<0.01).
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Table 7. Effect of Injection of Zinc-Methionine and Nano Zinc-Methionine on MT4 gene expression in chicks” liver
and intestine at 1 and 7 d of age after hatch™

Treatments Intestine Liver
1 day of age 7 day of age 1 day of age 7 day of age
MetZn 3.30° 4937 3.84° 5.34°
NMetZn 2.22° 357° 5.23% 8.94°
PCont 1.08° 1.06° 1.06° 11°
NCont 1.01°¢ 1.00° 0.96 ¢ 1.05°
SEM 0.009 0.055 0.044 0.039
P Value 0.001 0.006 0.001 0.001
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* Each number represents average of eight chicks.
** Means within a column with different superscripts are significantly different (P<0.01).
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Intestine Liver

Treatments 1 day 7 day 1 day 7 day
of age of age of age of age
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P Value 0.001 0.001 0.005 0.005
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* Means within a column with different superscripts are significantly
different (P<0.01).
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