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ABSTRACT

Heat stress affects some physiological parameters especially in sheep but how long the animal
takes to eliminate is unclear in the previous studies So, twenty dry-non pregnant Ossimi ewes were
used to study the effect of one-day exposure to heat stress on some physiological parameters. Animals
were divided equally into two groups (ten each)., The experimental ewes aged 3-4 years old and
weighed 35-40 kg, The control group was kept under the shadow till the end of the experiment. The 1st
group was exposed to heat stress for one day on the first day of the experiment. Cortisol, T3, PCV, and
HB, were measured in the blood serum. Skin temperature, rectal temperature, and respiratory rate
were determined. The results indicated that there was a significant (P < 0.05) increase in the exposed
group in the level of cortisol on the 1t day of exposure to heat stress and continued till day 45 of the
experiment. There was a significant (P < 0.05) difference between groups in the level T3. It was lower
in the exposed group compared to control. PCV, HB were significantly decreased in the exposed
group from day 0 till day 45. Skin temperature and respiratory rate were significantly increased in the
in exposed group on day 0 only. It was clear that there was a latent effect to heat stress on some
physiological parameters for Ossimi ewes.
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INTRODUCTION Experimental animal and management:
The Egyptian sheep was used in this study,

Heat stress is known to change the the initial Weight of 38+15 kg,

homeostatic mechanism of animals causing

high-oxygen  consumption through the The animals were kept under similar
increase of respiration rate. This causes a management conditions, the animal was
reduction in erythropoiesis which in turn housed on the farm wunder ambient
reduces the number of circulating erythrocytes temperature (ranged from 28 to 35 C) in
and thus (PCV and HB) values (Sivakumar et summer Light dark cycle that was maintained
al, 2010and Kumar et al,  2011). for about 12-hour. The animal was feeding in
Triiodothyronine concentration in blood was groups (individual) and was provided with
significantly higher in the winter season international requirements according to the
compared to other seasons, (Minton, 1994). All feeding system applied in the animal farm, the
the previous studies focused on comparing the fresh water was provided. All animals were
exposed group with the unexposed group healthy and clinically free from diseases.

without discussing the time when exposed

animals get free of the effect of exposure to Experimental Outline:

heat stress. So, in this study, the latent effect of The experiment was carried out during
exposure of animals to heat stress was studied summer day 0 (July on 15th2019), 45
beside the effect of heat stress on animals (September  1st,2019), 90 (October on
compared to control groups. 15th,2019), and day 135 (December on
1st,2019). The experiment ‘started three
MATERIALS AND METHODS months after receiving the animals. The
S . animals were sheared immediately after
tudy Location: L .
receipt, in all experiments, rectal temperature
This experiment was carried out at the was recorded at intervals simultaneously with
Animal production station in Nasr City, Cairo measurements of physiological parameters.

belonging to the Animal production

department, Faculty of Agriculture, Al -Azhar Summer season:

University, Cairo, which provided standard In summer, a total of 20 animals were
laboratory chemicals and equipment required assigned into two groups each containing 10
for this study. HB, PCV, and T3, Cortisol, ware Ossimi ewes as followed:

analysis at F.O.P (Faculty of pharmacy). G1 Normal group (Control)
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G2 Heat Exposed animals

The animals are exposed for one day in the
heat stress on 15-07-2019 .Then the animals
were followed up after exposure for four
months to see the rates of change in the
measures of physiological acclimatization

Climate measurements:

Measuring the air temperature at a distance
of 1 meter from the surface of the land

Solar radiation temperature measurement
Humidity

These measurements were taken in seven

periods during the day
Blood measurements:

Blood samples were obtained from sheep
by withdrawing blood from the orbital venous
plexuses using an injection. Samples were
collected on two occasions, the first occasion
for analysis HB and PCV, second samples
collected, make centrifuged at 3000 rpm for 20
min to obtain serum. Serum was transferred to
Eppendorf tube and stored at — 20 Co until
subsequent analyses, Blood samples are taken
three times daily at different intervals.

Animal measurements:

Measurement of respiratory rate per
minute, Rectal temperature, and Skin
temperature were taken in Seven periods
during the day

Hormonal measurements:

T3 hormone in serum was measured by
radio-immunoassay (RIA) (Bablok., 1988). In
all these methods, the second antibody
separation technique was utilized, Cortisol
hormone in serum was measured by radio-
immunoassay (RIA) (Turpeinen, 2013). In all
these methods the second antibody separation
technique was utilized.

Hematological parameters:

Samples were determined of Hemoglobin
and Hematocrit Using Electronic DIAGON
method according to (D-cell60).

Rectal temperature:

Rectal temperature was measured with a
clinical thermometer (Model HI98509) inserted
1.5 cm in the rectum and taped to the tail for 1
minute. Rectal temperature was measured
three times in the first experiment and the
fourth and eighth weeks.
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Statistical Analysis:

Data were subjected to analysis of variance
using the General Linear Models procedure of
SPSS software program package (SPSS, 2020,
version 23.0). All percentages were first
transformed to arcsine than analyzed to
approximate normal distribution before
ANOVA. Addition, significant differences
among means determined by Duncan’s
multiple range test (Duncan, 1955) at 5% level
of significance. two-way analysis of variance
was used to study the effect of the days within
each season i-e, and the exposure to heat
stress.

The statistical model was as follows:
Xijk = p+ai+ Bj + apij + eijk
Where,

L = is the mean of each trait.

ai = is the effect of days within season on
each trait.

Bj = is the effect of exposure to heat stress
within season.

afij = is the interaction between days
within season and exposure to stress.

eijk = is the experimental error

RESULTS AND DISCUSSION:

Results in Table (1) showed that (on day 0
of the experiment) there was a significant
difference (p < 0.05) between exposed and
control groups in the level of cortisol in the
blood serum. The level of cortisol was
22.89+0.92 ng/dl in the exposed group
compared to 20.51+0.90 ng/dl in the control
group. This result showed that the exposure of
ewes to heat stress caused an increase in the
level of cortisol. The level of cortisol in the
exposed group was 2.38 ng/dl higher than in
the control group.

Results in Table (1): also showed that (on
day 45 of the experiment) there was a
significant difference (p < 0.05) between
exposed and control groups in the level of
cortisol in the blood serum. The level of
cortisol was 6.99+27ng/dl in the exposed
group compared to 6.37+23 ng/dl in the
control group. The level of cortisol in the
exposed group was 0.62 ng/dl higher than in
the control group.

In the same Table (Tablel): it was clear that
(on day 90 of the experiment) there was no
significant difference between exposed and
control groups in the level of cortisol in the
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blood serum. The level of cortisol was
8.96+.71ng/dl in the exposed group compared
to 8.42+.60 ng/dl in the control group.

In addition: the same table showed that (on
day 135 of the experiment) there was no
significant difference between exposed and
control groups in the level of cortisol in the
blood serum. The level of cortisol was 4.57+.32
ng/dl in the exposed group compared to
4.51+.32 ng/dl in the control group.

It is obvious from the previous results that
the exposure of ewes to heat stress showed a
tremendous increase in the level of cortisol in
the blood serum of the exposed ewes. This
higher increase was on day 0 of exposer to heat
stress compared to the control group after 44
days of the experiment (on day 45 of exposure
to heat stress), The level of cortisol decreased
with 15.93 ng/dl however, it was higher than
the control group. On day 90, there was an
increase in the level of cortisol in the blood
serum of the exposed group with 1.97 ng/dl
compared to 2.05 ng/dl for the control group
but didn’t reach significance. On day 135, there
was a decrease in the level of cortisol in the
exposed group with 4.39 ng/dl compared to
3.91 ng/dl for the control group, however, it
didn’t reach significance.

Results in Fig (1) showed that diurnal mean
cortisol summer in 0,45,90 and 135 days, there
is no significant difference inside the day
between the exhibition and the control group,
but inside each group, Cortisol levels are
higher at 2 pm than the rest of the day.

According to the previous results, it was
concluded that the exposure of ewes to heat
stress increased the level of cortisol in the
blood serum of the exposed ewes on 0 day of
the experiment this effect lasted only for 45
days after exposure to heat stress, then it
removed in the next periods (day90, day135) of
the exposure to heat stress.

This result was similar to Gupta et al (2013),
it showed that there was an increase in plasma
concentration of cortisol from 2527 to 40.57
nmol/L in heat-stressed goats.

Cwynar et al (2014), showed that there was
a clear and highly significant difference (p <
0.01) in the cortisol in the blood between
groups I (16.5°C) and II (30°C), and a
significant difference (p < 0.05) between
groups II (30°C) and III (50°C) in Polish Merino
rams

Li, et al (2018) found that there were some
significant differences between ram and ewe
the cortisol of ram that was higher than that of
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ewe the plasma cortisol decreased with the
increasing levels of THI only for the ewes (P <
0.05) under high-temperature environments in
Small-tail Han sheep.

Results in Table (2) showed that (on day 0
of the experiment) there was a significant
difference (p < 0.05) between exposed and
control groups in the level of T3 hormone in
the blood serum. The level of T3 Hormone was
140.70+ 3.74 ng/dl in the exposed group
compared to 150.53+ 2.57 ng/dl in the control
group. This result showed that the exposure of
ewes to heat stress caused a decrease in the
level of T3 Hormone. The level of T3 Hormone
in the exposed group was 9.83 ng/dl lower
than the control group.

Results in Table (2): it was clear that (on
day 45 of the experiment) there was no
significant difference between exposed and
control groups in the level of T3 hormone in
the blood serum. The level of T3 Hormone was
144.16£5.16 ng/dl in the exposed group
compared to 156.80+4.98 ng/dl in the control
group.

In the same Table (Table2), it was clear that
(on day 90 of the experiment) there was no
significant difference between exposed and
control groups in the level of T3 hormone in
the blood serum. The level of T3 Hormone was
145.63+3.93 ng/dl in the exposed group
compared to 155.54+4.14 ng/dl in the control
group.

In addition, the same table showed that (on
day 135 of the experiment) there was no
significant difference between exposed and
control groups in the level of T3 hormone in
the blood serum. The level of T3 Hormone was
146.7144.22 ng/dl in the exposed group
compared to 145.25+4.53 ng/dl in the control
group.

It is obvious from the previous results that
the exposure of ewes to heat stress showed a
tremendous decrease in the level of T3
hormone in the blood serum of the exposed
ewes. This higher decrease was on day 0 of
exposure to heat stress compared to the control
group after 44 days of the experiment (on day
45 of exposure to heat stress), The level of T3
Hormone increased by 3.46 ng/dl however, it
was lower than the control group. On day 90,
there was an increase in the level of T3
hormone in the blood serum of the exposed
group with 1.47 ng/dl compared to decreased
1.26 ng/dl for the control group but didn’t
reach significance. On day 135, there was an
increased in the level of T3 Hormone in the
exposed group with 1.08 ng/dl compared
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decreased to 10.25 ng/dl for the control group,
however, it didn’t reach significance.

Results in Fig (2) showed that in diurnal
mean T3 summer in 0,45,90 and 135 days, there
is no significant difference inside the day
between the exhibition and the control group,
but inside each group Cortisol levels are
higher at 8 am than the rest of the day

According to the previous results, it was
concluded that the exposing ewes to heat
stress decreased the level of T3 hormone in the
blood serum of the exposed ewes on 0 day of
the experiment, then it ‘'was removed in the
next periods (day45, day90, day135) of the
exposure to heat stress.

This result was similar to Solouma (1999)
who found that trilodothyronine averaged
149.40 ng/dl in stressed rams, while in rams
kept normally it was 156.50 ng/dl. Heat stress
caused a 4.75 % decrease in triiodothyronine.

Brown et al, (1984). It is important to
mention here that heat stress causes significant
decreases in  serum  thyroxin  (T4),
triiodothyronine (T3)

Gupta et al (2013), showed that T3 levels
decreased from 4.55 and 21.27 to 3.21 and 16.70
nmol/L, respectively. There is a decline in T3
levels during short and long long-term
exposure to solar radiation in goats.

Results in Table (3) showed that (on day 0
of the experiment) there was a significant
difference (p >0.05) between exposed and
control groups in the level of hemoglobin in
the blood plasma. The level of HB was
12.93£0.68 ng/dl in the exposed group
compared to 13.93+0.23 ng/dl in the control
group. This result showed that the exposure of
ewes to heat stress caused a decrease in the
level of HB in the exposed group was 1 ng/dl
lower than the control group.

Results in Table (3): it was clear that (on
day 45 of the experiment) there was a
significant difference (p 20.05) between
exposed and control groups in the level of
hemoglobin in the blood plasma. The level of
HB was 12.43+0.19 ng/dl in the exposed group
compared to 13.04+0.20 ng/dl in the control
group. This result showed that the exposure of
ewes to heat stress caused a decrease in the
level of HB in the exposed group was 0.39
ng/dl lower than the control group.

Results in Table (3): it was clear that (on
day 90 of the experiment) there was a
significant difference (p < 0.05 between
exposed and control groups in the level of
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hemoglobin in the blood plasma. The level of
HB was 12.40+0.27 ng/dl in the exposed group
compared to 13.43+0.24 ng/dl in the control
group. This result showed that the exposure of
ewes to heat stress caused a decrease in the
level of HB in the exposed group was 1.03
ng/dl lower than the control group.

In addition, the same table showed that (on
day 135 of the experiment), it was clear that
(on day 90 of the experiment), there was a
significant difference (p 20.05) between
exposed and control groups in the level of
hemoglobin in the blood plasma. The level of
HB was 11.56+0.18 ng/dl in the exposed group
compared to 13.43+0.24 ng/dl in the control
group. This result showed that the exposure of
ewes to heat stress caused a decrease in the
level of HB in the exposed group was 0.51
ng/dl lower than the control group.

It is obvious from the previous results that
the exposure of ewes to heat stress showed a
tremendous decrease in the level of HB in the
blood plasma of the exposed ewes. This lower
decrease was on day 0 of exposer to heat stress
compared to the control group after 44 days of
the experiment (on day 45 of exposure to heat
stress), The level of HB decreased with 0.50
ng/dl however, it was lower than the control
group. On day 90, there was a decrease in the
level of HB in the blood plasma of the exposed
group with 0.03 ng/dl compared to 0.39 ng/dl
for the control group. On day 135, there was a
decrease in the level of HB in the exposed
group with 0.84 ng/dl compared to 1.36 ng/dl
for the control group.

Results in Fig (3) showed that diurnal Mean
Hemoglobin summer in 0,45,90 and 135 days,
there is no significant difference inside the day
between the exhibition and the control group,
but inside each group, Cortisol levels are
higher at 8 am than the rest of the day

According to the previous results, it was
concluded that the exposure of ewes to heat
stress decreased the level of HB in the blood
plasma of the exposed ewes on 0 days of the
experiment this effect lasted for 135 days after
exposure to heat stress

This result was similar to Nicolas-Lopez et
al (2021), showed that in our hair male lambs,
Heat Stress decreased the number of
erythrocytes and, consequently, hemoglobin
values, although these hematological results
could be explained by a simple hemodilution.
It was clear that HS increases the arterial
partial pressure of oxygen due to increased
RR, a situation that causes erythrocyte lysis,
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low erythropoiesis, and, then, a decrease in
erythrocyte count, hemoglobin.

Singh et al (2016) showed a significant
decrease in Hb in all the three sheep breeds
(Chokla, Magra, and Marwari) due to heat
stress

Results in Table (4) showed that (on day 0
of the experiment) there was a significant
difference (p < 0.05) between exposed and
control groups in the level of PCV in the blood
plasma. The level of PCV was 36.91+0.43 % in
the exposed group compared to 39.23+0.70 %
in the control group. This result showed that
the exposure of ewes to heat stress caused a
decrease in the level of PCV in the exposed
group was2.32 % lower than the control group.

Results in Table (4): it was clear that (on
day 45 of the experiment) there was a
significant difference (p 20.05) between
exposed and control groups in the level of PCV
in the blood plasma. The level of PCV was
35.31+0.60 % in the exposed group compared
to 38.95+0.76 % in the control group. This
result showed that the exposure of ewes to
heat stress caused a decrease in the level of
PCV in the exposed group was 3.64 ng/dl
lower than the control group.

Results in Table (4): it was clear that (on
day 90 of the experiment) there was a
significant difference (p 20.05) between
exposed and control groups in the level of PCV
in the blood plasma. The level of PCV was
34.43+0.72 % in the exposed group compared
to 36.50+0.73 % in the control group. This
result showed that the exposure of ewes to
heat stress caused a decrease in the level of
PCV in the exposed group was 2.07 ng/dl
lower than the control group.

In addition, the same table showed that (on
day 135 of the experiment) it was clear that (on
day 90 of the experiment) there was a
significant difference (p 20.05) between
exposed and control groups in the level of PCV
in the blood plasma. The level of PCV was
34.20+0.65 % in the exposed group compared
to 36.75+0.84 % in the control group. This
result showed that the exposure of ewes to
heat stress caused a decrease in the level of
PCV in the exposed group was 2.55 % lower
than the control group.

It is obvious from the previous results that
the exposure of ewes to heat stress showed a
tremendous decrease in the level of PCV in the
blood plasma of the exposed ewes. This lower
decrease was on day 0 of exposer to heat stress
compared to the control group after 44 days of
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the experiment (on day 45 of exposure to heat
stress). The level of PCV decreased by 1.60 %
however, it was lower than the control group.
On day 90, there was a decrease in the level of
PCV in the blood serum of the exposed group
with 0.88 % compared to 2.45 ng/dl for the
control group. On day 135, there was a
decrease in the level of PCV in the exposed
group with 0.20 % compared to 0.25 ng/dl for
the control group.

Results in Fig (4) showed that diurnal Mean
PCV summer in 0,45,90 and 135 days, there is
no significant difference inside the day
between the exhibition and the control group,
but inside each group, Cortisol levels are
higher at 8 am than the rest of the day, and It
was lowest at midday in both groups

According to the previous results, it was
concluded that the exposure of ewes to heat
stress decreased the level of PCV in the blood
plasma of the exposed ewes on 0 days of the
experiment this effect lasted only for 45 days
after exposure to heat stress, then is removed
in the next periods (day90, day135) of the
exposure to heat stress.

This result was similar to Nicolas-Lopez et
al (2021) it, showed that in our hair male
lambs, Heat Stress decreased the number of
erythrocytes and, consequently, hematocrit
values, although these hematological results
could be explained by a simple hemodilution,
keep in mind that HS also increases the arterial
partial pressure of oxygen due to increased
RR, a situation that causes erythrocyte lysis,
low erythropoiesis, and therefore, a reduction
hematocrit.

Singh et al (2016), showed a significant (P <
0.05) decrease in PCV% in all the three sheep
breeds (Chokla, Magra, and Marwari) due to
heat stress.

Results in Table (5) showed that although
there was a significant difference (p 20.05)
among the rectal temperatures of exposed
animals during the different days (dayo0,
day45, day90, day135), it was biologically in
the normal range. The rectal temperatures for
exposed animals were 39.62+.083, 39.39+.030,
39.45+.031and 39.39+.044 for (day0, day45, day
90, day135) respectively

Results in Fig (5) showed that diurnal Mean
Rectal temperature was not significantly
different during the day, but the rectal
temperature was at its highest in the middle of
the day in both groups.

This result was similar to the mean rectal
temperature of sheep in the literature may
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range between 38.3 & 41 ° C (Swenson and
Reece, 1993; Shafie et al., 1994 and Shalaby et
al., 1996. Aboul- Ela et al., (1987) reported that
rectal temperature was significantly (p < 0.01)
higher in Finnish Landrace under subtropical
conditions of Egypt than in those raised in
Finland. They attributed that to the difference
in ambient temperature between the two
regions. In Anglo Nubian goats, Shalaby and
Johnson (1993) found that rectal temperature
increased from 37.0 ° C to 39.3 °© C when the
ambient temperature was increased from 25 °
C and 65 % RH to 35 ° C and 25 % RH. Also,
Shafie et al., (1994) found that the increase in
ambient temperature from 18 to 35°C
significantly caused an increase in the rectal
temperature of sheep. Average rectal
temperature under controlled temperature of
18 ° C and 35 ° C for 8 hour was 38.72 + 0.04 °
C and 39.07 + 0.03 °C, respectively. After
15.00h RT was 38.83 + 0.03 ° C and 39.11 + 0.03
° C, respectively. Also, Hassanin et al., (1996)
indicated that the rectal temperature of goats
increased with heat stress.

Srikandakumar et al (2003) found that the
rectal temperature is generally considered as a
good indicator of deep body temperature even
though there is considerable variation at
different parts of the deep body core at
different times of the day, showing that the
basal rectal temperature was higher in Merino
(39.5 °C) than Omani (39 °C) sheep during the
period of cooler environment and heat stress
increased the rectal temperature to 39.8 -C in
Merino and to 39.7 °C in Omani sheep.
However, the magnitude of the increase in
rectal temperature in Omani sheep (0.7 °C) was
higher than that of Merino sheep (0.3 <C).

Results in table (6) showed that during the
day 0 of the exposure to heat stress there was a
significant difference (p 20.05) between the
exposed and control group in skin temperature
(°C). It was higher in the exposed group than
the control group. It was 38.86+.15 °C in the
exposed group compared to 38.09+.08 °C for
the control group

Results in Table (6): it was clear that (on
day 45 of the experiment) there was no
significant difference between exposed and
control groups in skin temperature (°C). It was
38.52+.21 °C in the exposed group compared to
38.60+.17 °C for the control group

Results in Table (6): it was clear that (on
day 90 of the experiment) of the exposure to
heat stress there was a significant difference (p
>0.05) between the exposed and control group
in skin temperature (°C). It was lower in the
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exposed group than the control group. It was
38.42+0.18°C in the exposed group compared
to 38.57+0.15°C for the control group

In addition, the same table showed that (on
day 135 of the experiment) there was no
significant difference between exposed and
control groups in skin temperature (°C). It was
38.75+.13 in the exposed group compared to
39.00+.12 °C for the control group.

Results in the same table, table 6), also
showed that there was a significant difference
among skin temperature of exposed animals
during the different periods (day0, day90,).
Although the current results showed a clear
difference among exposed animals in the mean
of skin temperature during the different days
of exposure to heat stress, it was noticed that
the effect of heat stress on skin temperature in
this experiment for 0 days declined after this
period when exposed animals compared to the
controlled animals during the same day.

Results in Fig (6) showed that diurnal Mean
skin temperature has no significant difference
during the day, but the skin temperature was
at its highest in the middle of the day in both
groups.

This result was similar to the mean skin
temperature of local sheep ranged from 36.7 °
C to 38.2°C (Khalil et al., 1990; Ibrahim, 1994;
Mohamed, 1996; Shalaby et al., 1996 and Abd
El - Hafez. 1997). Singh et al., (1980) found that
the averages of skin temperature were 34.6,
34.8, 35.0, 34.5, and 34.5 ° C for Malpura, 12
Rahmani x 12 Malpura, Rambouillet,
Rambouillet x Chokla and Chokla sheep,
respectively. They also reported that the
increase in skin temperature with the increase
in ambient temperature was an indicator of the
direct effect of the environment. In India,
Ghosal et al, (1981) reported that means of
skin temperature at the mid-side were 39.1 °C
and 37.4 ° C in Corriedale and Vali sheep.

Al-Haidary et al (2012) found that the value
of skin temperature was significantly higher
under hot summer conditions (38.13+0.100C)
in Najdi Sheep

Rashid et al (2013) found that Sheep
exposed to short and long-term cyclic heat
stress significantly increased skin temperatures
when compared to the control group.

Results in table (7) showed that during the
day 0 of the exposure to heat stress, there was
a significant difference (p 20.05) between the
exposed and control groups in respiration rate
(breaths/min). It was higher in the exposed
group than the control group. It was 68.10+2.95
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breaths/min in the exposed group compared to
46.4+0.85 breaths/min for the control group.

Results in Table (7): it was clear that (on
day 45 of the experiment) there was no
significant difference between exposed and
control groups in respiration
rate(breaths/min). it was 47.47+1.14
breaths/min in the exposed group compared to
50.75+1.69 breaths/min for the control group

Results in Table (7): it was clear that (on
day 90 of the experiment) of the exposure to
heat stress, there was a significant difference (p
>0.05) between the exposed and control group
in respiration rate(breaths/min). It was higher
in the exposed group than the control group. It
was 57.24+1.31 breaths/min in the exposed
group compared to 50.74+1.03 breaths/min for
the control group.

In addition, the same table showed that (on
day 135 of the experiment) there was no
significant difference between exposed and
control  groups in  respiration  rate
(breaths/min). It was 36.57+0.99breaths/min in
the exposed group compared to 34.9+0.80
breaths/min for the control group.

Results in the same table (tablel0) also
showed that there was a significant difference
among respiration rates of exposed animals
during the different periods (day0, day45, day
90, day135). Although the current results
showed a clear difference among exposed
animals in the mean of respiration rate during
the different days of exposure to heat stress. It
was noticed that the effect of heat stress on
respiration rate in this experiment for 0 days
then declined after this period when exposed
animals compared to the controlled animals
during the same day.

Results in Fig (7) showed that diurnal Mean
Respiration rates were mno  significant
differences during the day, but the Respiration
Rate was at its highest in the middle of the day
in both groups.

This result was similar to (Tsigos and
Chrouso, 2002). Khalifa et al., (1991) found that
the normal means of RR were about 56.8, 53.0,
and 34.0 breaths/min. in shorn, half-shorn, and
unshorn sheep, respectively. El-Sherbiny et aL,
(1983) found that when the ambient
temperature was increased from 10 to 40aC,
the respiration rate of goats was increased
significantly. Shalaby (1985) reported that the
RR of Rahmani and Ossimi ewes reached the
maximum during summer at 2.00 pm. and 4.00
pm., which coincided with the hottest time of
the day. Ghosh et al., (1993) reported that the
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overall average RR of goats was 29.09 + 0.14
breaths/min., and it was significantly
positively related to ambient temperature.
Shafie et al, (1994) found in sheep that
increasing ambient temperature from 18°C to
35°C increased (P<0.01) RR.

Srikandakumar et al (2003) found that the
magnitude of the increase in respiratory rate
was higher for Merino (78 units) than in
Omani (31 units) sheep when they were
subjected to heat stress.

Al-Haidary (2012) showed that the values
of respiration rate were minimal early in the
morning and peaked late in the afternoon in
Najdi Sheep, the daily average values of RR
were significantly elevated under hot summer
conditions (74.04+2.05 breaths/minute).

Rashid et al (2013) found that Sheep
exposed to short and long-term cyclic heat
stress significantly increased respiratory rate
when compared to the control group.

Cwynar et al (2014) showed that the
respiration rate when he was the mean
temperature (16.5°C,30°C, and 50°C) were
significantly different. It should be noted that
at 50°C a deepening of breaths at the expense
of a reduction in their frequency was observed.
in Polish Merino rams.

Al-Haidary (2004) showed that exposure
sheep to heat stress resulted in a significant
increase in rectal temperature (RT), this
corresponded with a significant increase in
respiratory  frequency (RR) and skin
temperature sites. The increase in RR is an
attempt to increase respiratory vaporization
and the higher skin temperature can be
attributed partially to the fact that exposure to
heat stress alters the blood flow and
redistribution of blood flow and increase blood
flow to the surfaces.

CONCLUSION

Exposure of animals to heat stress for one
day caused a clear increase in the level of
cortisol for forty-five days, then it declined to
its normal level while the level of T3 decreased
significantly on the first day, then it reached its
normal level. Hemoglobin and PCV followed
the same trend like T3. It is clear according to
these results that there was latent effect
resulted from the heat stress for one day that
lasted for 45 days. Avoiding exposing animals
to heat stress keep them in a good condition
especially during the production processes.
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Table 1: means + standard errors of cortisol ug/dl in blood serum of two groups of ewes:

Exposure to heat stress / Days Exposed Control
Day 0 22.89+0.922 20.51+0.90>

Day 45 6.99+.27b 6.37+.23¢

Day 90 8.96+.71¢ 8.42+.60¢

Day 135 4.57+.32f 4.51+.32f

Mean within each row with similar letters are not significantly different at p 20.05

Table 2: means + standard errors of Triiodothyronine (T3) ng/dl in blood serum of two groups of

ewes:
Exposure to heat stress / Days Exposed Control
Day 0 140.70+ 3.74> 150.53+ 2.572
Day 45 144.16+5.162 156.80+4.982
Day 90 145.63+3.932 155.54+4.14~
Day 135 146.71+4.22a 145.25+4.532

Mean within each row with similar letters are not significantly different at p 20.05

Table 3: means + standard errors of hemoglobin (HB) (g/dl) in the blood plasma of two groups of

ewes:
Exposure to heat stress / Days Exposed Control
Day 0 12.93+0.68P 13.93+0.232
Day 45 12.43+0.19¢ 13.04+0.200
Day 90 12.40+0.27¢ 13.43+0.242
Day 135 11.56+0.18¢ 12.07+0.214

Mean within each row with similar letters are not significantly different at p >0.05
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Table 4: means + standard errors of Packed cell volume (PCV) % in the blood plasma of two groups of

Mohmed et al

ewes:
Exposure to heat stress / Days Exposed Control
Day 0 36.91+0.43> 39.23+0.707
Day 45 35.31+0.60° 38.95+0.762
Day 90 34.43+0.72¢ 36.50+0.73b
Day 135 34.20+0.65¢ 36.75+0.84P
Mean within each row with similar letters are not significantly different at p >0.05
Table 5: means + standard errors of Rectal temperature (°C) of two groups of ewes:
Exposure to heat stress / Days Exposed Control
Day 0 39.62+.0832 39.54+0.04>
Day 45 39.39+.030¢ 39.56+.0500
Day 90 39.45+.0314 39.55+.046°
Day 135 39.39+.044¢ 39.51+.0.03b
Mean within each row with similar letters are not significantly different at p >0.05
Table 6: means + standard errors of skin temperature (°C) of two groups of ewes:
Exposure to heat stress / Days Exposed Control
Day 0 38.86+0.152 38.09+0.08>
Day 45 38.52+0.212 38.60+0.172
Day 90 38.42+0.18> 38.57+0.152
Day 135 38.75+0.13> 39.00+0.122

Mean within each row with similar letters are not significantly different at p >0.05

Table 7: means + standard errors of respiration rate breaths/min of two groups of ewes:

Exposure to heat stress / Days Exposed Control
Day 0 68.10+2.952 46.4+0.85¢
Day 45 47.47+1.14¢ 50.75+1.69¢
Day 90 57.24+1.31> 50.74+1.03¢
Day 135 36.57+0.994 34.9+0.80¢
Mean within each row with similar letters are not significantly different at p >20.05
Table 8: means + standard errors of Meteorological data of two groups of ewes:
Exposure to heat stress / Days  T1lm °C ST1.5cm °C RH % SR °C
Day 0 Exposed 32.70+0.55  40.57+0.87 46.01+1.2 29+3.11
Control  33.15+0.19  31.28+0.12 46.01+1.2 29+3.11
Day 45 32.16+.0.22 32.4+0.19 50.32+1.74 26.7+2.81
Day 90 29.15+.19 29.42+0.20 66.71+0.97 24.85+2.61
Day 135 21.57+0.21 20.28+0.06 65.28+0.95 19.57+2.11

T1m: Temperature above (1 m) (°C), ST1.5cm: Soil Temperature depth (1.5cm) (°C)
SR: Solar Radiation Temperature (°C), RH: Relative Humidity %

30.00
25.00
20.00

15.00
10.00
o i 1 M M 1

8:00 AM 2:00 PM 8:00 PM 8:00 AM 2:00 PM 8:00 PM
Exposed Control

W0 Day mA45Day 90 Day m 135 Day

Figure 1: means of diurnal rhythm during the cortisol ug/dl in blood serum of two groups of ewes:
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Figure 2: means of diurnal rhythm during the T3 ng/dl in blood serum of two groups of ewes:
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Figure 7: means of diurnal rhythm during the RR breaths/min in blood plasma of two groups of ewes:
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