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Statement of the Problem: Heat stress considered the main problem that facing small and medium size broiler farms that subsequently reduce the quality and quantity of broiler meat production. The aims of this study were to determine the optimum timing of thermal manipulation (TM) during embryogenesis that may result in improvement of body performance and thermotolerance acquisition parameters in pectoral and thigh muscles during embryogenesis and during subsequent thermal challenge (TC) at post-hatch day 35. Methodology & Theoretical Orientation: A total of 1440 fertile chicken eggs were divided randomly and equally into 5 treatments: control (no TM), TM1 (ED7-11), TM2 (ED11-15), TM3 (ED15-18) and TM4 (ED7-18) after hatching, all hatched chicks were randomly divided into two subgroups naïve (N) and thermally challenged (TC). Chick's response to TC were evaluated by determination of serum creatine kinas and lactate dehydrogenase and T3 at (0 h) and after 1, 3 and 6 h of TC in TM and naive chicks. Whereas gene expression was investigated and evaluated by using the semi-quantitative real time RT-PCR analyses. Morphological measurements were done by using Image processing and analysis imageJ 1.52a analyzer. Findings: Out of TM conditions that were investigated, TM1 was resulted in a significant improvement of hatchability rate (95.14%) and  resulted in significant improvement of body performance parameters (feed conversion ratio, body and carcass weight, breast and thigh muscles weight) this improvement was  associated  with  immediate  and  long-lasting  effects  of  TM  in the expression of IGF-1 and GH, MyoD,  Myogenin,  Pax7,  and  PCNA and significant improvement of thermotolerance acquisition parameters (lower body  Tb, T3, CK, LDH, Hsp70 mRNA levels during thermal challenge. The sequences of hsp70 coding region 1 and 2 were deposited in GenBank under the accession numbers (MK852579) and (MK852580), respectively. Conclusion & Significance: TM during early embryogenesis improve muscle growth, body performance and thermotolerance acquisition in broiler. Recommendations are made for commercial broiler breeders to produce more enhanced broiler chickens..



Figure1. The effect of TM during embryogenesis on genes expression of muscle markers and thermotolerance acquisition in (A) pectoral and (B) thigh muscle. The data color indicates Up regulated-Red color, Down regulated-Green color and no change in Regulation -Black color. (C) and (D) post-hatch broiler chicks feed conversion ratio and related body and skinned carcass weights  at day35 (n = 20).
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