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Background and Objectives: Currently, sheep breeding in Iran
aims to produce meat; therefore, increasing production in this part
requires measures such as breeding and short-term solutions such as
improving health and nutritional conditions. Understanding the
growth and development of skeletal muscle is one of the most
important goals in the animal breeding and meat production
industry, which can be related to special aspects of human medicine.
Therefore, the aim of this research was to determine the effect of
glutamine feeding as a nutritional strategy on myogenic gene
expression in the muscle of Zell sheep under heat stress conditions.

Materials and Methods: Zell sheep (n = 12) with an average
weight of 25.0 £ 1 Kg randomly assigned to different glutamine
levels (0 and 0.2 g/kg body weight. Diets were fed for 60 days under
heat stress conditions. Sampling of the thigh muscle was taken at
two different times (in the middle of the experiment and at the end
of the experimental period) with a special biopsy gun with a 14-
diameter needle from three sheep in each treatment. Then the
samples were washed in physiological serum and kept at -96°C until
total RNA extraction. RNA extraction was done with trizol and
based on manufacture instructions (Invitrogen). The RNA was
reversely transcribed in the presence of 1 mmol/L oligo (dT) primer
and 4 U Omniscript RTase (Omniscript RT Kit; Qiagen,
Mississauga, Ontario, Canada) according to the manufacturer’s
instructions. To ensure the amplification, they were tested using a
cDNA and real-time PCR (model CORBETT 3000, Australia). Data
were normalized to a calibrator sample using the 2AACt method
with correction for amplification efficiency. Samples were
expressed relative to YWHAZ as a housekeeping gene, which was
stable under the culture conditions used. Data was analyzed using t-
test (SAS 9/1).

Results: The results of the present study showed that glutamine
feeding increased the expression of Myf5 (2.75 times), MyoD (3.89
times), MRF4 (2.16 times), Myogenin (4.76 times), and the
expression of Myostatin gene (54 4 times) on the 21* day of the
experiment. On the 42™ day of the experiment, glutamine feeding
increased the expression of Myf5 (2.10 times), MyoD (2.56 times),
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MRF4 (2.78 times), and Myogenin (5.25 times) genes, like the 21
day of glutamine feeding. And it decreased the expression of the
Myostatin gene (3.03 times) on the contrary.

Conclusion: The results of the present study showed, in general,
that considering the effect of glutamine nutrition on the expression
of myogenic genes in heat conditions, its use can be a solution to
increase growth performance in heat stress conditions if the results
are reproducible.
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Table 1. Ingredients of experimental diets (% dry matter)

«b S esle
(Basal) (Ingredients)
22.90 (Alfalfa hay) a5 e
6.00 (Wheat straw) . ols
27.00 (Barley ground) sass = 5>
21.00 (Corn ground) eiis = =3
4.00 (Soybean meal) L y.. dls
12.00 (Wheat bran) ¢S’ . s
0.70 (Calcium carbonate) edS by S
1.00 (Mineral and vitamin supplement) .k 5 Jixe oS
5.00 (Beet pulp) juss Jls
0.40 (Salt) o
(Chemical composition) e .S 5
89.20 (Dry matter) e osbe
13.40 (Crude protein) o> 55
2.40 (Metabolizable energy) . tw LG 35
3.93 (Ether Extract) ob= . =
3.07 (Ash) z.si=
36.20 (NDF) ot oy 5 53 Jghomals U
16.17 (ADF) (gl odiw 55 55 J shomals U

el 5 ek Oy p 8 e Vor it 0 8 Lo T (LS 8 o Voo o oS ke Tre s p S Y ionl 80T i 0,518 sl alinuls g s 51 p S5LS s

22 B omlus o Sk T 5D s Ml dols Oskee VA il

Each kg of vitamin-mineral premix in experimental diets contained: 19 g Mg, 12 g Fe, 10 g Mn, 13 g ZN, 300 mg Cu, 100 mg Co, 30 mg Se, 100

mg |, 5 million 1U vitamin A, 1 million IU vitamin D3 and 30 mg vitamin E.
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Table 1- Myogenic genes sequence

wdas oyl 05 Sbeled o5 G
Se
Gene bank Forward Reverse
Bp o Gene name
NM_0012870  CACGACCAACCCTAACCA TGGTGATCCGATCCACTAT
137 - Myf5
37 GA GCT
125 NM—%’;O"'O"' CGACTCGGACGCTTCCAGT GATGCTGGéiAGGCAGTC MyoD
»56 NM_0011347 ATGCAGGAGTTAGGGGTG  TGTTCCTCCGAGGAAATG MRE4
82 GAC CTGT
345 NM_0011741  CACTCTGAGGGAGAAGCG ~ TGTGGACTGCAGGAGGCA . .
09 CAG CTAT yog
156 NM_0010094 ~CCAGGAGAAGAAGGACTG ~ AAAAATTCACATTCTCCA . .
28 AATC GAGCAGT y
NM_0010034 TGTAGGAGCCCGTAGGTCA TTCTCTCTGTATTCTCGAG
115 06 TCT CCATCT YWHAZ

Myf5: myogenic factor 5, MyoD : Myogenic differentiation, MRF4: muscle regulatory factor 4, YWHAZ standard

gene
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Figure 1- Effect of glutamine feeding on myogenic genes expression at day 21 and 42 of experiment in muscle of Zell
sheep under heat stress condition. ® Means within a column with different superscripts differ.
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