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Effect of Thermal Manipulation During Embryonic
Development on Some Physiological Responses and Expression

of Some Stress Genes of Quail
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Abstract

This study aimed to evaluate the thermal manipulation programs during
different periods of embryonic development, and the influence of thermal
manipulation on physiological responses and gene expression of heat shock
proteins that express the response to heat stress, and to study the possibility of
transmission the tolerance for high temperature to the second generation. 200
eggs were divided into four equal groups. Eggs of the first group (control)
were incubated under the standard terms for incubation of quail eggs, and the
eggs of other groups were incubated under 41° C for three hours in three
consecutive days of different periods of embryonic development (early, late,
and dual period). The birds subjected to heat stress program by exposing them
to 41°C for 3 hours when they reached the sexual maturity, blood and tissue
samples were collected to study the required indicators. Eggs were collected
from birds and incubated under standard conditions and reared the birds to the

maturity, then the heat stress program was re-applied to second generation
birds with sample collection for study.

The results showed up decrease on the egg, albumen and yolk weight after
storage for 4 weeks in each group, without performed the early and late groups
significantly (p<0.05) than the control group for egg weight and albumen,
yolk Indications after storage. Haugh units that related to fresh egg were better
significantly in early and late groups than the control. Therefore, we can say
that the eggs which are manipulated thermally during the early and late
embryonic development show results better than eggs control after storage,
hence the thermal manipulation during the embryonic development improve
the egg quality and probability for storage.

There was significant decrease (p<0.05) of hatching indicators of the early
and late thermal manipulation groups of the eggs that produced first-
generation birds comparing with control group by 17.78% and 89.36%
respectively forthe hatch ratio, and by 24% and 88% respectively for the hatch
ratio for breeding ratio, and by 1.66 gram for first-day weight of chick under
early thermal manipulation program. There was no significant when compare
early-late thermal manipulation group to control. The first-day weight of chick
in late thermal manipulation group was heavier significantly than the standard



group by 2.02 gram. There was no significant for other hatchability indicators
under the thermal manipulation programs on eggs that formed second-
generation birds.

The late embryonic development thermal manipulation group produced
superior significantly (p<0.05) to the control group in all the indications that
have been studied. The early and early-late embryonic development thermal
manipulation groups were better significant (p<0.05) than the control group
in most indications.

The second-generation birds have superiority significant (p<0.05) for
corticosterone concentration over the birds of first generation, the same was
for the biochemical indicators. The early and late manipulation groups showed
superior indicators over the rest of groups. These indicators mean improved
the tolerance for high temperatures.

The gene expression of heat stress proteins HSP70 and HSP90 was better in
the second generation compared to the first one, and the higher gene
expression values in all tissues (liver - kidney - hypothalamus) confirm that
the improvement of the birds' ability to resist heat stress and the transfer of
this trait to the second generation.

It can say that the thermal manipulation programs during the embryonic
development improved the birds performance and their ability to resist heat
stress, also this ability showed in second generation birds, especially for the
early and late heat manipulation groups.
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