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ABSTRACT

This study was conducted to determine the amylase gene expression in liver and pancreas tissues of broiler chicks fed
with two levels of oak acorn (OA) fruit. A total of 264 broiler chicks were fed a control diet (without oak) and diets
containing 15 and 20% OA. At the end of starter and finisher period, 6 birds from each treatment were randomly
selected and Tissue samples were taken from their pancreas and liver. REST and SAS software were used to analyze
gene expression. The 2004 Bestkeeper software was also used to determine the sustainability of B-Actin gene
expression. Results showed that B-Actin gene was not affected by sex, age and experimental treatments. Thus, it was
used to normalize the gene expression data. At 21d of age, the level of mMRNA of the pancreatic amylase gene was
significantly higher in broilers fed with 15% OA compared to the control group (p<0.05). On d 42, significant
differences in expression of liver and pancreas amylase gene were not observed (p>0.05). Also, feeding birds with
diet containing 20% OA increased the relative weight of pancreas (p<0.05). In conclusion, the results showed that
amylase gene expression in birds fed diets containing 15% OA significantly increased at 21d of age. In other cases,
genes expression was not influenced by experimental treatments.
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Table 1. Properties of Primers used in Real-Time PCR

Gene Accession Number Sequence (5°-3) Amplicon Length (bp) Reference
CTGTGCCCATCTATGAAGGCTA
B-Actin NM_205518 139 Yang et al, 2013
ATTTCTCTCTCGGCTGTGGTG
GACGGTCAGCCTTTCTCA
Amylase NM_001001473 184 Wen et al, 2012

TACACGCACTGCCTTCCT
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Figure 1. RT-PCR results of Amylase gene, Ladder: M100
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Figure 2. The Comparison of Actin-p gene expression in pancreas and liver tissues of male and female broilers
(different letters indicate a significant difference of P<0.05).
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Table 2. Descriptive statistics of B-Actin gene

Pancreas Liver
Day 21 Day 42 Day 42
N 18 18 18
Geometric Mean [CP] 22.57 27.82 21.86
Arithmetic Mean [CP] 22.61 27.83 21.89
Minimal Value [CP] 19.57 26.01 20.14
Maximal Value [CP] 25.59 29.10 2411
Standard Deviation [+ CP] 0.89 0.66 0.98
Coefficient of Variance [% CP] 3.95 2.37 4.48
*Min [x-fold] -8.01 -3.50 -3.29
*Max [x-fold] 8.10 2.43 4.76
*SD [+ x-fold] 1.86 1.58 1.97
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* Min [x-fold] and Max [x-fold]: the extreme values of expression levels expressed as an absolute x-fold over- or under-regulation coefficient.
SD [+ x-fold]: standard deviation of the absolute regulation coefficient.
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Figure 3. Effect of treatments on relative weight of pancreas and liver at 42 d of age

0%: control diet based on corn-soybean meal, 15%: diet containing 15% oak acorn, 20%: diet containing 20% oak acorn.
(different letters indicate a significant difference of P<0.05).
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Table 3. Relative expression of amylase gene

Tissue Age Treatment Expression P(H1) Result
15% 5.938 0.026 UP- regulated
Pancreas Day 21 20% 1.408 0.643 -
20% to 15% 0.237 0.075
15% 1.353 0.568
Pancreas Day 42 20% 0.574 0.366
20% to 15% 0.424 0.191
15% 0.958 0.945
Liver Day 42 20% 0.796 0.773
20% to 15% 0.830 0.821
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15%: diet containing 15% oak acorn, 20%: diet containing 20% oak acorn, 20% to 15%: diet containing 20% oak acorn in comparison to diet

containing 15% oak acorn.
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Figure 4. The Comparison of pancreatic amylase gene expression compared to liver amylase at 42 days of age
0%: control diet based on corn-soybean meal, 15%: diet containing 15% oak acorn, 20%: diet containing 20% oak acorn.

(different letters indicate a significant difference of P<0.05).
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Table 4. Correlation between amylase gene expression and tissue relative weight

Pancreas (%) Liver (%)
Treatment Day 21 Day 42 Day 42
*r p-value R p-value r p-value
0% 0.40 0.43 0.22 0.73 -0.14 0.79
15 % -0.65 0.16 0.93 0.007 0.70 0.20
20 % -0.008 0.99 -0.36 0.48 0.89 0.07

* r: coefficient of correlation
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