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Abstract: The objective of this work was to elucidate the impact of
tritodothyronine hormone (T3) in relation to the concentration of
metabolizable energy (ME) and sex on growth performance, body
temperature, respiration rate, carcass characteristics and meat chemical
composition of heat stressed broilers at (35:2°C) during the day and
(30:1°C) during night, and average 58+4% relative humidity for 6 weeks
period. Total of 180 males and180 females, 21-d old Lohman broiler chicks
were assigned to 2 levels (0, and 0.5 ppm T3), and 3 levels of dietary
meitabolizable energy (3470, high; 2900, moderate; and 1760, low ME/kg)
as well as sex. Thereby, there were 6 dietary treatments within each sex.
FEach treatment was replicated three times (10-broilers each), thus there
were 30- broiler chicks/ treatment/sex. The experimental diets were iso-
nitrogenous and met nutrient requirements of broilers (NRC, 1994). The
experimental period was lasted from 21-42 d of age. The obtained results
could be summarized as following:

i- Dietary supplementation with 0.5 ppm of 13 significantly (P<0.05)
impaired growth by 8.3% and feed efficiency by 7.5%, while increased
water intake by 2.04% and increased mortality rate of broilers by 141%
over groups fed diets without T; supplementation.

2- Feeding high ME diet improved growth by 41.6, and 4.5%, feed
efficiency by 74.1, 119, when compared with either the low or
intermediate ME level, respectively. Meanwhile, this accompanied with
negative impact (P<0.05) of increasing ME on feed intake. Also,
Increased ME level also significantly (P<0.05) increased mortality rate.

3- A significant interaction between T3 and ME on water intake was shown
in which decreasing energy level increased water intake of broiler
chicks fed on Ti-supplemented diet, while feeding intermediate ME level
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decreased water intake of broilers fed on diets without T;
supplementation.

4- Cloaca and skin temperatures as well as respiration rate measured at
6.00 am were significantly (P<0.05) increased by 0.58, 1.15, and 1.12
%. respectively, when the diet was supplemented with 0.5 ppm of T;
Whereas this effect was diminished when the measurements were taken
at 2.00 pm, except for respiration rate which remained significantly

higher by 1.93%.

Feeding intermediate ME diet significantly (P<0.01) increased cloaca
and skin temperatures compared with the low or the high ME diet, and
had insignificant effect on respiration rate measured ai 6.00 am
However feeding high ME diet increased cloaca and skin temperatures
compared with the low and the intermediate ME level when measured at
2.00 pm, whereas greater value of respiration rate was obtained with
the group fed on intermediate ME level.

L
]

6- Respiration rate exhibited a significant (P<0.05) relationship between
ME and Ts showing that increasing ME level in Tz-supplemented birds
had little effect on respiration rate, however, feeding intermediate or
high ME diet to Ts-unsupplemented group increased respiration rate by
7.2% for both groups.

Broilers fed on T3-supplemented diet had significanily lower weights of
emply carcass, gizzard, wings, neck, back and thigh.

X- Feeding high MFE diet significantly (P<0.01) increased dressing
percentage. and weights of empty carcass, heart, liver, wings,
abdominal fui. neck, back, breast and thigh when compared with either
the intermediate or low ME diet.

9- Absolute weight of abdominal fat of Ts-supplemented group fed on low
ML diet was 22.04% lower than that of the intermediate or the high ME
diet, whercas low energy diet had only 2.82 and 9.52% less abdominal
Jfat than either the intermediate or high cnergy diet of T3-

unsupplemented group, respectively.

10- No significant impacts of dietary T; supplementation or sex on moisture,
crude protein, fat and ash contents of skinless, boneless meat were
noted. Dietary ME levels affected only moisture percentage of broiler
meatl.

It is concluded that adding T3 hormone to broiler diets raised under
high environmental temperature could not serve to alleviate the adverse
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effect of heat stress on broiler growth and decreased feed efficiency, even
negative impacts were shown. However, increasing energy level induced
improvement in growth and feed efficiency. Meanwhile, no effect of T3 or
energy or sex or the relationship among them was observed on chemical
composition of broiler meat.

INTRODUCTION

Numerous studies have established the importance of the thyroid
hormones in the metabolism of mammals and birds (McNicolas and
McNabb, 1987; Cogburn ef al. 1989a; Rosebrough, 1999; El-Deeb and
Abou-Elmagd, 2001). While various methods are available for the induction
of hypothyrodism and hyperthyrodism (Decuypere, et al., 1987; Leclercq ef
al., 1988; Cogbumn ef al., 1989a; El-Husseiny ef al., 2000), relatively few
studies were carried out to investigate the effects of these two statuses in
relation to the energy concentration and sex on growth, metabolism and
body composition of heat stressed broilers. Growth and thyroid hormones
are two of the principal hormones responsible for the attainment of normal
growth in birds. The beneficiary effects of these hormones on muscle
protein synthesis and body fat are well evident. When chicks are rendered
hypothyroid by either administration of antithyroid substances, surgical
theyrodectomy, or radiothyroidectomy, reduction in body weight, (Mashaly
et al., 1983) and circulating concentrations of T3 and T4 (Rudas and Pethes,
1984) are observed; this is true with feeding thiouracial too. Snedecor
(1971) indicated that feeding antithyroid substances for performing
radiothyroidectomy reduced relative body weights of chickens. In the
literature, there were contrary results for the effect of T3 on growth and feed
utilization by broilers as for example, Tixier-Boichard er al. (1990) reported
that body weight was significantly increased in dwarf males and decreased
in normal females given T; supplemented diets. Leclercq er al. (1988)
showed that dietary supplementation with T3 did not influence growth rate,
feed efficiency and body temperature. Also, Cogburn et al. (1989a) found
that dietary 1 ppm of T3 did not affect growth, feed intake, and feed
efficiency of broilers. On the other hand, T3 decreased growth and fat
deposition in broilers (Decuypere et al., 1987, Elnager et al., 2001), and
growth, but not feed intake (Rosebrough ef al., 1992) and growth and feed
intake without altering the feed efficiency (Rosebrough, 1999) growth
(Scanes, 1987), growth and feed efficiency (May, 1980).

Heat stress reduces feed intake, growth rate, and feed utilization of
chickens (Cowan and Michie, 1978; Cerniglia e al., 1983; Sinurat and
Balnave, 1985; Cahaner and leenstra, 1992; El-Gendy and Washburn,
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1995; Cooper and Washbrun, 1998; Yalcin er af., 1998; 2001; Makled et al.,
2001; Deeb and Cahaner, 2001; El-Deeb and Abou-Elmagd, 2001; El-
Husseiny ef al., 2000). There are, also, indications that thyroid function is
altered at high temperature (Sinurat ef al., 1987; Ei-Deeb and Abou-Elmagd,
2001). Plasma concentrations of T; decreased when chickens exposed to
high temperature m most (May and Lott, 1986; Freeman and Cogburn,
1983) but not all (Rudas and Pethes, 1980, 1984) studies. These changes
reflect variations in feed intake (Moss and Balnave, 1978; Klandorf et al.,
1981), with energy intake appears to be the main factor regulating plasma T;
(Sharp and Klandorf, 1985, Al-Harthi, 1997). On the other hand, the
relationship between the amount of feed intake and digestive tract activity
was previously reported (Duncan et aof., 1970; Boorman, 1973; Savory,
1980; Savory and Hodgkiss, 1984). Fetter and Carlson {1932} and Guyton
(1987) concluded that as T3 increases motility of the digestive tract
increases and this, in turn. induced greater appetite and feed intake. As
mentioned above, T; decreases at high ambient temperature and this may
explain, i partially, the longer time required for feed to pass through the
digestive tract when the birds are kept at high temperature (Sleeth and Van
Liere, 1937, Wilson er af., 1980; Savory, 1986). Clarke and Hembree (1990)
combined T; and dietary fat treatments to ascertain if the stimulatory effect
of T3 could be attenuaied by dietary fat. They reported that dietary safflower
o0il competitively inhibited the stimlation of certain enzyme activities by
T;. It is interesting to note that later work indicated that T3 inhibited
tipogenesis in the chickens (Rosebrough ef al., 1992; Rosebrough, 1999).

Heat swess 1s usually regulated by manipulation of housing
conditions, nutrition. or genetic makeup (Cerniglia at al.. 1983; Daghir,
1995; Tegethoft and Hartung, 1996; Mendes et al., 1997; Cooper and
Washbrun, 1998; Makied er al. 2001). However, metabolizable energy
requirements for maintenance decreases with reduced growth under high
temperature, 1t increases with rises in the temperature between 28° and 30° C
and thereafter till 36° C (Daghir, 1995). Dale and Fuller (1980) reported that
under natural conditions, the growth depression caused by heat stress was
less in chicks fed on high fat diets. Hurwitz ef a/. (1980) showed an increase
in energy requirements at temperatures above 30° C, where an additional
input of energy was necessary in order to release the obligatory heat
generated by metabolism (Daghir, 1995). The effect of heat stress on
nutrient utilization received greater attentions in the literature. Lei and
Slinger (1970), Olson et al. (1972), and El-Husseiny and Creger {1980)
concluded that different temperatures had no effect on metabolizable
energy. Farrell and Swain (1977) found that the relationship between energy
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retention and temperature was quadratic, with maximum retention occurred
at 22 and 16° C. Whereas, the amount of protein retained was significantly
lower at 35 and 30° C. Maximum fat balance was observed at 22 and 16° C,
but declined both above and below these temperatures. Wallis and Balnave
(1984) found that sex and environmental temperature had no major effects
on ME. However, the influence of environmental temperature on amino acid
digestibilities appeared to be sex-related, where decreased digestibilities of
most amino acids at higher temperatures in female but not male birds were
observed.

The present study was conducted to clucidate the impact of
triiodothyromine hormone (T3;) in relation to the concentration of
metabolizable energy and sex on growth performance, body temperature,
respiration rate, carcass characteristics and meat chemical composition of
broiler chicks raised under high ambient temperature at (3542°C) during the
day and (30£1 °C) during night, and average 58+4% relative humidity for 6
weeks period.

MATERIALS AND METHODS

General Management

A total number of 500 broiler chicks “Lohman flock™ was raised at
the Agricultural Research Station, Faculty of Meteorology Environmental
and Arid Land Agriculture, King Abdulaziz University, Saudi Arabia during
June and July months under hot ambient temperature (35£2°C) during the
day and (30+1°C) during night the relative humidity averaged 58+4% for 6
weeks. Birds were fed on starter corn-soybean ration containing 23.3% CP,
and 2930 kcal/kg ME (Table 1) for 3 weeks.

Experimental Design and Diets

At the end of 3-weeks period, 180 male and 180 female birds in
similar weights were selected separately (based on comb size and general
appearance) from 500 birds, and then divided randomly to thirty-six pens;
each floor pen (1.5x 1.5 m) contained 10-broilers. Two levels (0, and/or 0.5
ppm), of triiodothyronine' (T3) hormone and 3 levels of metabolizable
energy (high, 3470; moderate, 2900 and low, 1760 kcal ME /kg; Table 1) as
well as sex were used. Also, MacLeod (1990) used similar ME value in the
diets for broilers. Each treatment was replicated three times, thus there were

'A product Number T2752 (3, 3°, 5-Triiodo-L-thyronine sodium salt) of Sigma Company,
USA.
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30- broiler chicks/treatment/sex. The experimental diets were iso-
nitrogenous (20% CP) and meet nutrient requirements of NRC (1994), since
they were formulated and fed from 21-42 d of age (experimental period).

Measurements

Birds were weighed individually at 28, 35 and 42 d of age. Feed
intake was recorded at the same ages based on replicate, and then feed
efficiency (g gain/g feed) was calculated. At the termination of the
experiment, 12 birds/treatment/sex were randomly chosen, fasted overnight,
weighed, slaughtered, bled, scalded, plucked and then eviscerated.
Carcasses were drained for 10-min, weighed individually and then the
abdominal fat was removed and weighed. Carcasses were cut into breasts
and leg portions. The leg portion was obtained by cutting through the joint
between the femur and the ileum bone of the pelvic girdle. The breast
portion was obtained by cutting on each side of the vertebral column
beginning at the midpoint of the sternal ribs until the breast portion was
completely severed from the back portion. Parts from each carcass were
weighed individually. Dressing was defined on the basis of the live body
weight after starvation.

Four birds of each treatment of each sex were randomly selected and
used for determination of the chemical composition of meat. The right side
of each bird, breasts and thighs muscles were de-boned, mixed separately,
homogenized, and then granddad to make 4 samples of
meat/pen/sex/treatment, which gives in turn 12 samples of
meat/treatment/sex. Boneless-skinless-meat samples were kept at -20° C
prior to chemical analysis. Chemical analysis of meat sample was
undertaken according to (AOAC, 1990). Meat sample was dried overnight
at 100° C and then the dry matter content was determined. Nitrogen was
determined by Kjeldahl method and meat protein was calculated by
multiplying by 6.25. Fat content was determined using petroleum ether
extract method. For ash analysis, meat samples were held overnight in a
furnace at 550° C.

Bird's thermoregulation measurements such as water intake, cloacal
and skin temperatures and the respiration rate were recorded. Three birds
were randomly chosen from each replicate at 39, 40 and 41 d of age, for
measuring cloacal and skin temperatures and respiration rate at 6.00 am and
2.00 pm. Cloacal temperature was measured using electronic thermometer
with 0.1° C sensiivity.
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Statistical Analyses

Data were analyzed using the General Linear Model (GLM) of
SASH (SAS Institute, 1985). The statistical mode! included main effects of
T3, dietary energy level, and sex as well as the 2 and 3-way interactions of
the main effects. Means difference at P<0.05 was done using LSD. In the
context, the effect of T3, ME, and-sex will be mentioned independent of
each other.

RESULTS AND DISCUSSION

Growth Performance

Table (2) summarizes the effects of T; supplementation, different
levels of ME and sex on growth performance of broilers. Dietary T;
impaired body weight by 8.3% (P<0.01), feed efficiency by 7.5% (P<0.01),
while increased water intake by 2.0% (P<0.05), and insignificantly reduced
feed intake by 1.92%. It also noticed that dietary T3 increased mortality
rate significantly. These results are in general agreement with those
reported by Cogburn ef al. (1989a), Rosebrough, (1999), El-Husseiny ef al.
(2000), and Elnagar er al. (2001), They showed that dietary Tj
supplementation impaired growth and feed efficiency of broilers, and this
was accompanied by a marked depletion of body fat (May, 1982;
Decuypere ef al., 1987). This might be due fo the increase in metabolic rate
of Ti-treated birds, and/or the decrease in plasma growth hormone (GH) in
chickens (Harvey, 1983). Cogburn er al. (1986) indicated that 1 ppm
supplementation of T; decreased plasma insulin and increased glucagon; the
fow insulin: glucagon ratio normally found in birds (Cogburn ef al., 1989a;
b) indicates that their metabolism predominately operates in a catabolic
mode (Hazelwood, 1984). The hyperthyroidism induced by dietary T;
supplementation or iv injection increased plasma T and decreased plasma
T4 (Cogburn ef ai., 1986 &1989a;b; Rosebrough, 1999; El- Hussieny ef al.,
2000). Plasma T; regulated the insulin: glucagen molar ratio and
consequently fat deposition and/or lipid metabolism in broiler chicks, this
might be due to the inhibitory effect of T; on the T, secretion of the thyroid
gland (Cogburn er al., 1989b; Rosebrough, 1999), and plasma growth
hormone {Scanes, 1987, Donoghue ef al., 1990, Rosebrough er al., 1992).

In the literature, there was conversely relationship between T; and
growth hormone as for example Rosebrough ef al. (1992) showed negative
relationship whereas; Tixier-Biochard et al. (1990) reported positive one.
The thyroid hormones appear to play an important role in the growth
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process of chickens especially regulating secretion of GH from the pituitary
gland and determining the molar ratio of Insulin: glucagon secreted by the
pancreas. Cogbrun et al. (1989a). It should be mentioned however that the
relationship between T3 and growth and feed efficiency are controversy in
the lLiterature, as for example, Tixier-Boichard er al. (1990) reported that
body weight was significantly increased in dwarf males and decreased in
normal females given T; supplemented diets. Leclereq ef al. (1988) showed
that dietary supplementation with T; did not influence growth rate, feed
efficiency and body temperature. Also, Cogburn et al. (1989a) found that
dietary 1 ppm of T3 did not affect growth, feed intake, and feed efficiency
of broilers. On the other hand, T; decreased growth and fat deposition in
broilers (Decuypere et al., 1987), growth, but not feed intake (Rosebrough
et al., 1992) and growth and feed intake without altering the feed efficiency
(Rosebrough, 1999), only growth (Scanes, 1987), and growth and feed
efficiency (May, 1980).

Increasing dietary ME, significantly improved both weight gains
(P<0.01), and feed utilization (P<0.01), while decreased feed and water
intakes significantly. However, the improvement in feed utilization
correlated with the contrary relationship between dietary ME and feed
intake (Table 2). This finding is in agreement with that of Deaton ef al.
(1983), Macleod (1990), Yalcin er al. (1998), Attia er al. (1998), and Al-
Batshan and Hussein (1999). In regard to the wide range of ME used herein,
MacLeod (1990) fed also broiler chicks diets with similar ME (8, 13 and 15
MUJ/kg) energy and protein (13 and 21% CP) concentration, and found that
CP intake varied directly with dietary CP: ME ratio, indicating that control
of energy intake took priority and that feed intake did not increase m order
to enhance amino acid intake on low-CP diets. Mortality rate was
significantly decreased when intermediate and low energy diets were fed,
and this was correlated with the increasing in water intake of birds on low
energy diet. The increase in water intakes of birds on low energy diet might
be attributed to the increase in feed intake, The results, also, indicate that
males were significantly 9.9% bigger, consumed 2.63% more feed, 6.3%
more water, utilized the feed 5.3% more efficiently and exhibited
insignificantly 33.3% higher mortality than females (Table 2).

There was a significant interaction between sex and ME which
indicated that raising ME level from the low to the intermediate in female
and male diets improved growth by 29.1 and 41.6%, respectively.
Meanwhile, these responses were 5.9 and 3.3% when ME was further
increased from the intermediate to the high level in female and male diets
respectively (Table 3). This indicated that the relationship between growth
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and dietary ME is different between female and male broilers. In this
regard, Wallis and Balnave (1984) showed that the influence of
environmental temperature on amino acid digestibilities appeared 10 be sex-
related, there being decreased digestibilities of most amino acids at higher
temperatures in female but not male birds.

There were no significant relationships among T3, ME, and sex on
feed intake, feed efficiency and mortality rate (Table 3). The lack of
significant interaction between ME and T: on growth performance recorded
herein is in agreement with the finding of Ingram and Evans (1980), and
Rosebrough ef al. (1992) who indicated that dietary thyroid hormones may
not alter growth and feed utilization if optimal dietary energy and protein
range are utilized. Also in accordance with the present results, Rosebrough
(1999) found that dietary fat level and T; did not interacted in growth
performance of broiler chicks kept wunder normal environmental
temperature, as T3 impaired growth and feed intake of all fat energy groups.
In the present study, birds on low energy diet consumed less energy, but
more protein than those either on the 3470 or 2900 kcal ME groups, even
though T; did not improve growth rate and feedd utilization of low energy
groups, nor of other calorific groups. It clear -also those broilers fed on
intermediate and low energy regimen consumed 8.4 and 24.8% more feed to
compensate for the decrease in ME value and this is in agreement with the
reports by Scott e al. (1982), and NRC (1994).

Also, there was a significant interaction between T3 and ME on
water intake revealing inverse relationship between energy level and water
intake of broilers on Tsi-supplemented diet, whereas feeding intermediate
ME level decreased water imtake of broilers fed on diet without Ta
supplementation (Table 3). The increase in water intakes of broilers fed on
low ME regimen supplemented with T3 may be due to release the obhigatory
heat generated by the catabolic action of T; as a result of feeding marginal
energy level. In this regard, Sharp and Kiandorf (1985), and Al-Harthi
(1997) showed that energy intake appears to be the main factor regulating
plasma T;,

It was concluded that increasing energy level in the diets improved
weight gains, and feed utilization of broiler chicks under high temperature in
Saudi Arabia. Meanwhile, dietary T3 supplementation had no beneficial
effects, since negative responses were shown on growth performance and
mortality rate.
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Physiological Responses

Effects of T3 supplementation, ME concentration and sex on body
and skin temperatures measured at 6.00 are presented in Table 4. Cloaca and
skin temperatures as well as respiration rate were significantly increased by
0.58, 1.15, and 1.12 % respectively, in broilers fed on T3-diet compared
with those on un-supplemented T3 (Table 4). This is partially constant with
the results of Tixier-Biochard et al. (1990) who found that dietary Tj;
mcreased rectal temperature of dwarf cheiks but not of the normal broilers.
Moreover, Miiller and Seitz (1984) reported that hyperthyroidism increased
metabolic rate, oxygen consumption and elevated respiratory ratio, as a
result of increasing rate of emergy expenditure. The lack of significant
effects of T; supplementation on cloaca and skin temperature measured at
2.00 pm (Table 5), is in agreement with those reported by Touchburn et al.
(1981), and Leclercq er al. (1988) who reported that T3 supplementation did
not affect body temperature of lean or fat lines of broiler chicks. The
significant increases of 1.12, and 1.93% in respiration rate of T;-
supplemented birds observed at 6.00 am and 2.00 pm are in agreement with
previous work. Since Newcomer (1976) and El-Husseiny et al. (2000)
showed that Ti-fed broilers had significantly greater oxygen consumption
than the control group which might reflect the increase in respiration rate.
This probably induced an increase in the basal metabolic rate and/or heat
production (Harvey, 1983; Hazelwood, 1984; Cogburn er al. 1989a), since
birds drank more water (Table 2) to relief the metabolic heat production. It
has been shown that increasing water intake apparently acted as a heat sink
to lower body temperature (Smith and Teeter, 1989; Al-Harthi, 2001).
Furthermore, Ismail-Beigi and Edelman (1970) reported that thyroid
hormones stimulated oxygen consumption through an increase in Na®, K*-
ATPase. It 1s clear that temperatures and respiration rate measured at 2.00
pm were higher than those measured at 6.00 am, this might be due to the
increase in the environmental temperature and subsequently house
temperature during the day.

Unexplained increase (P<0.01) in cloaca and skin temperature was
shown of the intermediate ME level when compared with the low or the
high ME diet measured at 6.00 am, meanwhile there was insignificant effect
on respiration rate measured at 6.00 am (Table 4). On contrary, feeding high
ME diet increased cloaca and skin temperatures compared with the low and
the intermediate ME levels when measured at 2.00 pm, which might
indicate an increase in metabolic heat production. Respiration rate was
significantly higher with broilers fed on intermediate ME diet than those on
either the low or the high ME regimen (Table 5). These results indicate that
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the change in body temperature and respiration rate during the day tended to
respond differently to ME ievel (Tables 4&35).

Results exhibited insignificant differences between male and female
broilers in cloaca and skin temperatures as well as respiration rate (Tables
4&5), although there were significant differences between sex in weight
gains and feed intake (Table 2). However, this could be explained by the
increase in water intakes of males broiler compared with females and the
effect of water intake on body temperature was evident previously (Smith
and Teeter, 1989; Al-Harthz, 2001).

Only skin temperature exhibited a significant T3 x ME interaction
(P<0.05) when measured at 6.00 am (Table 6). Data revealed that feeding
birds either intermediate or high ME diet without T3 supplementation
induced an increase in skin temperature by 1.9% compared with those on
low energy diet.

There was a significant relationship (P<0.05) between sex and ME in
respiration rate measured at 2.00 pm (Table 7). Results indicated that
feeding either intermediate or high ME diet to broiler males increased
respiration rate by 7.0 and 6.8%, and had little impact on female by 1.1 and
0.83%, respectively (Table 7). This indicated that respiration rate of female
and male broiler chicks responded differently to ME content of the diet.
This may be due to difference in body size, and thereby basal heat
production as males had 9.9% bigger weights and eat 2.63% more feed.

Also, the relationship between ME and T3 was significant (P<0.05),
showing that increasing ME level in Ts-supplemented birds had little effect
on respiration rate, however, feeding intermediate or high ME to T;-
unsupplemented birds increased respiration rate by 7.2% for both groups. It
was cleared from Table (7) that males fed on low ME T; un-supplemented
diet had significantly lower respiration rate than females on the same
regimen or any other feeding regimen that indicating, sex, ME, and T
relationship (P<0.01).

Carcass Characteristics

Tables (8 and 9) present data of the mean effects of T3, ME and sex on
slaughter traits including edible parts weights and dressing percentage.
Broilers fed on Ti-supplemented diet had significantly lower weights of
gizzard, wings, neck (Table 8), back and thigh as well as empty carcass
(Table 9). These decreases are expected and paralleled with the variation in
growth and body weight between T; treatments (Tables 2; 8 and 9). Results
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of the present work indicated that there were insignificant differences in the
absolute weights of liver (Table 8), abdominal fat and breast, and dressing
percentage (Table 9). These findings are in general agreement with those
reported by El-Husseiny et al., (2000), who showed a decrease in body
weight and dressing percentages when T; was added to the basal broilers
diet. This is also similar to the results of Rosebrough er al. (1997), and
Cogburn er af. (1989a). Moreover, Clarke and Hembree (1990) reported
that safflower oils (75% Linoleic acid) competitively inhibited the
stimulation of certain enzyme activities by Ts. Rosebrough er al. (1992) and
Rosebrough (1999) noted that T; inhibits Lipogenic enzyme activities in
chickens and increased catabolic mode (Wilson e al., 1983; Hazelwood,
1984). Leclercq ef al. (1988), also, found that T; supplementation at 0.1 or
0.2 ppm tended to decrease abdominal fat proportion, but did not affect
growth rate, and feed efficiency of lean or fat lines of broilers. In the present
work expressing liver weight (2.0 vs. 2.1%) or abdominal fat (0.35 vs.
0.39%) as a proportional to live body weight elucidated httie differences
between T; groups. The differences in results between the present work and
those of Leclercq et al. (1988) could be explained based on the differences
in T3 doses (0.5 vs. 0.1 or 0.2 ppm), strain of broilers, and the ambient
temperature during the experimental course. It was, also, noticed that heart
was enlarged (P<0.01) as absolute or relative weights to body weight due to
feeding T supplemented diet (Table 8); however, this could be explained by
the greater activities of this organ, since the relationship between respiration
rate and heart activity is well known.

Feeding high ME diet significantly (P<0.01) increased weight of heart,
liver, wings, neck (Table 8), empty carcass weight, back, breast, thigh,
abdominal fat as well as dressing percentage (Table 9) compared with
either the intermediate or low ME diet. These differences in carcass yield
were paralleled with that in live body weight. These results are in partial
agreement with those reported by other investigators (Kassim and
Suwanpradit,1996; Lei and Van Beek, 1997; Attia er al., 1998; and Al-
Batshan and Hussein, 1999). They concluded that increasing ME content of
the diet exert a significant effect on most of the carcass parts and this
paralleled with the variation in body weight. Gizzard weight was
significantly higher in birds on the intermediate ME level than that either on
the high or low ME level (Table 8). This is difficult to be explained based
on differences in live body weight (Table 2), and/or dietary crude fibre
contents among different ME groups (Table 1). The increase in absolute
weight of abdominal fat of birds on high ME level (174 C:P ratio; Table 9)
was constant with the previous results (Scott ef al., 1982; Deaton and Lott,
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1985; Kassim and Suwanpradit, 1996; Lei and Van Beek, 1997; and Attia es
al. 1998). They showed that increasing energy level in broiler diet increased
abdominal fat, and this most likely was due to widening dietary protein:
energy ratio (Leenstra, 1986; Leeson and Summers, 1990; Kassim and
Suwanpradit, 1996). It should be mentioned, however, that increasing
dietary ME level herein was accompanied with wendening C: P ratio since
P was kept constant among the experimental diets (Table 1).

Sex differences were clear in the weights of heart, wings (Table 8).
empty carcass, back, and thigh (Table 9) in which male broilers had higher
values than female ones. Meanwhile, weight of liver (Table 8) or abdominal
fat (Table 9) was not significantly affected by sex differences, which
disagree with previous reports (Cabel and Waldroup, 1991; Qota, 1994).

There were significant interrelationships (P<0.05. P<0.01, P<0.05;
P<0.05) between ME and T3 in hean, liver, wings (Table 10} and abdominal
fat (Table 11), respectively. Results indicated that mcreasmg ME level for
Ts-supplemented diet linearly increased absolute weights of heart and liver
(Table 10), while there was no response of feeding high ME diet over
intermediate ME of groups fed on the Ts-unsupplemented diet. Weight of
abdominal fat of Ts-supplemented group fed on low ME diet was 22.04%
lower than those of the intermediate or the high ME diet (Table 11).
Whereas group fed on low energy diet had only 2.90 and 10.53% less
abdominal fat than those either on the intermediate or on the high-energy
diet of T3-unsupplemented group (Table 11). This indicates that T,
modified energy metabolism in Ts-treated birds. This is in general
agreement with the results reported by Leclercq et a/. (1988), Rosebrough et
al. (1992), and Elnagar er al. (2001). They found that T3 supplementation
either at 0.1 or 0.2 ppm tended to decrease abdominal fat proportion. Similar
findings were noted with wings weights. However, later study by
Rosebrough (1999) indicated that fat level in isocaloric diets did not
interacted with T in lpogenwsis and the activity of lipogenic enzyme.

Body Composition

Resuits presented m Table (12) show the main effects of T
concentrations, MF levels and se~ on chemic.' composition of skinless
boneless meat. There were no  significant mmpacts of dietary T;
supplementation on moisture. crude nrotein. fat and ash contents of meat of
broilers. Similar results were recenily reported ki Hussieny e al. (2000)
who showed that dietary T; supplementation had no effects on protein and
fat contents of liver. However, Decuypere ef al. (1987) and Rosebrough et
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al. (1992) showed that T; decreased lipiogensis and abdominal fat.
Moreover, Rosebrough (1999) noted that T3 inhibits Lipogenic enzyme
activities in chickens as well as increased catabolic mode (Wilson e gl.,
1983; Hazelwood, 1984). Similarly, Cogburn et al. (1989a), and Elnagar et
al. (2001), also, stated that growth rate, feed efficiency and body
composition of chickens were dramatically altered by changes in thyroid
activity.

Dietary ME levels affected only moisture percentage of broiler’s meat
(Table 12). Feeding high dietary ME level increased protein and fat
percentages of broiler meat insignificantly. These results are in partial
agreement with those reported by Qota (1994) and Kassim and Suwanpradit
(1996) who showed that increasing dietary ME level resulted in an increase
in fat content of breast and thigh meat, with the most fat in the thigh meat.

There were no significant differences in meat chemical composition
between male and female broiler chicks raised under high ambient
temperature (Table 12). These results are contradictory to those reported by
Jackson ef al. (1982), and Qota (1994) who found that male broiler chicks
had more tissue protein and less tissue fat than female broilers raised under
normal ambient temperature. There were no significant interrelationships
between, Ts and sex and/or ME and between sex and ME on chemical
composition of broiler meat (Table 13).

From the foregoing discussion, It could be concluded that increasing
energy level (the level used in this work) in broiler diets raised under high
ambient temperature in Saudi Arabia induced an improvement in growth
and feed efficiency, and had no negative effect on chemical composition of
broiler meat. However, there was a negative effect of triiodothyronine
hormone (T3) (the concentration used in this work) on feed utilization
expressed as growth and/or efficiency.
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Table (1): Composition and calculated analysis of the experimental

diets
Pre- Energy level in the experimental diet
Ingredients, % experimental | 3470 2900 1760
diet — 2930
Yellow corn 58.55 64.9815 | 46.1419 6.1815
Wheat bran 0.60 0.0 24.8271 71.3705
Soybean meal (48% CP) 35.12 18.8589 | 14.2016 14,3444
Fish meal (65% CP) 2.0 8.0 5.0 2.0
Limestone 0.92 1.0374 1.0568 1.5582
DiCa phosphate 1.57 0.6366 0.5176 1.0024
VittMin mix 0.5 0.5 0.5 0.5
NaCl 0.3 0.3 03 0.3
DL-methionine 0.20 0.1524 0.2371 0.4379
L-lysine HCI 0.00 0.0121 0.0479 0.13%
Cormi oil 0.67 5.3511 4.0 2.0
Choline chloride .10 0.10 0.10 0.10
Coccidostatic 0.07 0.07 0.07 0.07
Total 100.0 100.0 100.0 100.0
Calculated values
ME keal/kg 2930 3470 2800 1760
Crude protein,% 23.31 20.0 20.0 20.0
C:P ratio 125.7 173.5 145.0 88.0
Methionine.% 0.56 0.55 0.55 0.55
TSAA % 0.92 0.86 0.86 | 092
Lysine,% 128 §.14 1.14 1.14
Cale 092 0.89 0.89 0.89
Available P, % 0.44 (.41 0.41 0.41
Crude fat, 6.13 841 7.08 4.66
Linoteic acid 3.28 4.62 384 2.60
Crude fibre 247 25 438 8.56

Vitamins and minerals mixture provide per kilogram of diet. vitamin A (as all-
trans-retiny acetate) 12000 IU! vitamin E (all rac-a-tocopheryl acetate), 10 IU: k: 3mg,
Vit.D,, 2200 1CL); riboflavin. 10 mg, Ca pantothenate, 10 mg; niacin. 20 mg. choline
chioride, 500 mg. vitamin B,,. 10pg; vitamin B, 1.5 mg, thiamine (as thiamine
mononitrate); 2.2 mg: folic acid. 1 mg, D-biotin. 50ug. Trace mineral (milligrams per
kilogram of diet) : Mn, 55; Zn, 50; Fe. 30;Cu, 10; Se. .1 and Ethoxyqumn 3mg.
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Table (2): Mean effects of triiodothyronine (T3), dietary metabolizable
energy level (ME) and sex on performance of heat stressed
broilers of 6 week-old

Criteria
Feed

Weight Feed . Water -
Treatments | gains intake :gfﬁclel;g intake, ?/lortallty,

(ghbird/d) | (@iraid) | od%“ 2w °
75 ppm
0.0 46.80° 118.89 0.40° 049" |3.9°
0.5 42 91" 116.61 0.37° 050" |94
ME kcal/z
3.47 50.52° 106.00° | 047" 0.48° |14.0°
2.90 48.35" 114.92° 0.42° 048 [40°
1.76 35.69° 132.33° 0.27° 052* [20°
Sex
Male 46.97° 119.28 0.40° 0.51° [ 8.0
Female 42.74° 116.22° 0.38° 048 | 6.0
Pooled SEM | ~ 2.96 2.98 0.016 0.0109 { 0.25
Probabilities '
T, 0.01 NS 0.05 005 1005
ME 0.01 0.01 0.01 0.01 0.01
Sex 0.01 0.05 0.05 0.05 | NS

*® means within the same column within the same treatment not bearing similar
superscripts are significantly different (P<0.05) based on LSD Test for mean differences.
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Table (3): The interaction effects among triiodothyronine (T3), dietary
metabolizable energy level (ME) and sex on performance of
heat stressed broilers of 6 week- old

Criteria
Weight Feed |
gal.nz / Feed intake | efficiency I :‘a;r Mortality,
Treatments (gfb(;r (g/bird/d) {g gain/ ¢ niaxe %
) food) @)
T: (ppm) X Sex
T3 (0.0) X Female 44.72 116.89 0.39 0.48 1.0
T, (0.5) X Female 40.76 115.56 0.36 0.49 10.0
Ta (0.0) X Male 48.88 120.89 0.41 050 ;7.0
Ty (0.5) X Male 45.05 117.67 (.39 (.52 9.0
Sex X ME kealiy
Female X 3.47 47.92 105.33 0.45 0.46 10.0
Female X 2.90 45.25 110.67 0.41 (.48 3.0
Female X 1.76 35.06 132.67 0.26 (.52 3.0
Male X 3.47 53.13 106.67 0.50 0.50 18.0
ale X2.90 51.44 119.17 0.43 0.49 5.0.
Male X 1.76 36.33 132.00 0.28 0.53 0.0
T3 (ppm)} X ME keal/g
T (0.0) X 3.47 52.00 105.00 0.49 0.49 | 10.0
T, (0.0 X 2.90 51.40 118.83 0.43 0.47 2.0
T:(0.0) X 1.76 36.92 132.83 0.28 0.50 | 0.0
T3 (0.5) X 3.47 48,95 107.00 0.46 0.48 18.0
T: (0.5) X 2.9 45.29 111.00 0.41 0.50 7.0
T, (0.5 X 1.76 34.47 131.83 0.26 034 | 3.0
Sex MEXT; X )
3.47X T;5 (0.0)X Female 50.40 103.67 0.49 046 | 3.0
2.90X T; (0.0)X Female 48.50 114.00 0.43 0.47 | 0.0
1.76X T;5 (0.0)X Female 35.26 133.00 0.27 0.50 | 6.0
3.47X T; (0.5)X Female 45.43 107.00 0.42 0.47 17.0
2.90X T; (0.5)X Female 41.99 107.33 0.39 0.48 7.0
1.76X T5{0.5)X Female 34.86 132.33 0.26 0.53 7.0
3.47X T3 (0.0)X Mate 53.78 106.33 0.50 0.52 17.0
2.90X T5 (0.HX Male 54.29 123.67 0.44 0.47 3.0
1.76X T5 {0.0)X Male 38.57 132.67 0.29 0.50 0.0
3.47X T3 (0.5YX Male 52.48 107.00 0.49 0.48 20.0
2.90X T3 (0.5)X Male 480 114.67 . 0.42 0.51 7.0
1.76X T; (0.5)X Male 34.08 131.33 0.26 0.56 0.0
Pooled SEM 2.96 2.98 0.016 0.010% | 0.25
Probabilities
T; X Sex NS NS NS NS NS
Sex X ME 0.05 NS NS NS NS
T: X ME NS NS NS 0.05 NS
ME X T; X Sex NS NS NS NS NS
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Table (4): Mean effects of tritodothyronine (T;), dietary
metabolizable energy level (ME) and sex on cloaca
temperature °C, skin temperature °C, and respiration
rate of heat stressed broilers measured at 6.00 am

' Criteria
Cloaca .
Treatments temperature Skin Respiration rate
temperature
T3ppm
0.0 4121° 39.93° 40.22°
0.5 41.45° 40.39" 40.67°
ME keal/g ~
3.47 41.39° 40. 6" 40.58
2.9 41.49° 40.46" 40.58
1.76 | 41.11° 39.85° 40.17
Sex .
Male 41.35 40.16 40.46
Female E 41.31 40.16 40.43 .
Pooled SEM 0.20 0.26 0.38
Probabilities
T, 0.0% 0.01 0.05
ME 0.05 0.01 NS
Sex NS NS NS

** means within the am- column within the same treatment not bearing similar
superscripts are significantly different (P<0.05) based on LSi: Test for mean differences.
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Table (5): Mean effects of triijodothyrenine (T;), dietary
metabolizable energy level (ME) and sex on cloaca
temperature °C, skin temperature °C, and respiration
rate of heat stressed broilers measured at 2.00 pm

Criteria
Treatments Cloaca Skin temperature | Respiration rate
temperature,
T;ppm ‘
0.0 42.66 41.85 59.46°
0.5 42.79 42.02 60.61*
ME kcalg
347 42.96° 42.20° 60.72°
2.90 42,85 42.01° 60.86"
1.76 2237 41.60° 58.53"
Sex
Male 42.76 4201 59.69
Female 42.69 41.86 60.39
Pooled SEM 0.21 0.20 £.00
Probabilities
T, NS NS 0.05
ME 0.0t 0.01 0.01
Sex NS NS NS

** means within the same column within the same treatment not bearing similar

superscripts are significantly different (P<0.05) based on LSD Test for mean differences.
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Table (6): The interaction effects among triiodothyronine (T;), dietary
metabolizable energy level (ME) and sex on cloaca
temperature °C, skin temperature °C, and respiration rate of
heat stressed broilers measured at 6.00 am

Criteria

Cloaca Skin Respiration
Treatments temperature | temperature rate
Ts (ppm) X Sex
T, (0.0) X Female 41,23 39.95 40.26
Ts (0.5) X Female 41.40 40.36 40.59
T, (0.0) X Male 41.20 39.90 40.19
T, (0.5} X Male 41.50 46.42 40.74
Sex X ME keal/g
Female X 3.47 41.38 40.16 40.67
Female X 2.90 41.43 40.46 40.50
Female X 1.76 41.12 39.86 40.11
Male X 3.47 41.41 40.17 40.50
Male X2.50 41.54 40.47 40.67
Male X 1.76 ’ 41.10 39.84 40.22
T;{ppm) X ME kealig
T(00)X347 . 41.43 40.18 40.50
T; (0.0) X 2.90 41.29 40.16 40.28
T (0.0) X 1.76 40.91 39.43 35.85
T;{0.5) X 3.47 41.36 40.14 40.67
T, (0.5) X 2.90 41.69 40.77 40.89
T3 (0.5) X 1.76 41.31 40.27 40.44
Sex X T; X ME
3.47X T; (0.G)X Female 41.43 40.16 40.78
290X T; (0.0)X Femnale 41.28 40.20 40.22
1.76X T5 (0.0)X Female 40.97 39.49 39.78
3.47X T; (0.5)X Female 4133 40.16 10.56
2.90X T; (1.5)X Female 41.59 40.7} 40.78
1.76X T2 (0.5)X Female 41.27 40.22 40.44
347X T, (0.0)X Malc 41.43 40.21 40.22
2.90X T, (0.0)X Male 41.30 40.12 40.33
1.76X T; (0.0)X Male 40.86 39.38 40.00
347X T, (0.5)X Male 41.38 40.13 40.78
2.90X T5 (0.5)X Male 41.79 40.82 41.00
1.76X T5 (0.5 X Male - 41.34 40.31 40.44
Pooled SEM 0.20 0.26 0.38
Probabilities
T; X Sex NS NS NS
Sex X ME NS NS NS
T; X ME o NS 0.05 NS
MEX X T; X Sex NS NS NS
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Table (7): The interaction effects among triiodothyrenine (T;), dietary
metabolizable energy level (ME) and sex on cloaca
temperature °C, skin temperature °C, and respiration rate of
heat stressed broilers measured at 2.00 pm

1 Criteria
Cloaca Skin s

Treatments temperature temperature Respiration rate
T, {ppm) X Sex
T5(0.0) X Female 42.59 41.77 60.33
T; (0.5) X Female 42.79 41.96 60.44
T; {0.0) X Male 42.74 41.93 58.59
T; (0.5) X Male 42.79 42.00 60.78
Sex X ME kcallg
Female X 3.47 42.92 42.03 60.50
Female X 2.90 42.73 41.95 60.67
Female X 1.76 42.42 41.62 60.00
Male X 3.47 43.06 42.38 60.94
Male X2.90 42.96 42.06 61.06
Male X 1.76 42.32 41.58 57.06
T; (ppm} X ME keal/s
T, (0.0) X347 42.77 42.09 60.83
15 (0.0) X 2.90 42.92 41.94 60.83
T;(0.0) X 176 4231 41.51 56.72
T; (0.5) X 3.47 43.16 42.31 60.61
T5{0.5) X 2.90 42.77 42.07 60.89
T3 (0.5) X 1.76 42 44 41.69 60.33
Sex X T; X ME
3.47X T; (0.0)X Female 42.64 41.88 60.33
2.90X T; (0.0)X Female 42.69 41.89 60.67
1.76X T; (0.0)X Female 42.44 41.56 60.00
347X T; (0.5)X Femnale 43.19 42.18 60.67
2.90X T; (0.5)X Female 42,78 42.01 60.67
1.76X T; {0.5)X Female 42.40 41.68 60.00
3.47X T {0.0)X Male 42.89 42.31 61.33
290X Ty (0.0)X Male 43.16 42.00 61.00
176X T; (0.)X Male 42.17 41.47 53.44
3.47X T; (0.5)X Male 43,12 42.44 60.36
2.90X T; (0.5)X Male 42,77 42.12 61.11
1.76X T; (0.5)X Male 42.48 41.70 60.67
Pooled SEM 0.21 0.20 1.00
Probabilities
T; X Sex NS NS NS
Sex X ME NS NS 0.05
T; X ME NS NS 0.05
MEX T; X Sex NS NS 0.01
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Table (8): Main effects of trilodothyrenine (T3), dietary metabolizable
energy level (ME) and sex on body organs and some carcass
parts of heat stressed broilers

Criteria, weight (g)
Treatments Body Heart Gizzard | Liver | Wings Neck
weight
Ts: ppm
00 1608.2° 6.65° [399° 321 [ 1484° [ 668°
05 1508.7° 7097 [343° 319 1130.9° 60.0°
ME kcallg
3.47 1681.3° 8247 [ 375 353° | 153.5° [ 71.2°
2.80 1615.9 8.07° | 38.6° 32.7° | 150.5° | 67.3°
1.76 1378.1° 6.10° | 235.2° 27.9° | 128.4° |51.7°
Sex
Maie 1614 .4° 790° | 376 326 | 14717 [ 64.5°
Female 1502 .8° 7.04° | 386 314 [ 141.2° [62.3°
Pooled SEM 48.4 0.40 |0.98 1.55 | 4.80 368
Probabilities
T3 0.01 001 | 0.05 NS | 0.01 0.01
ME 0.01 0.01 {0.01 0.01 | 0.01 0.01
Sex 0.05 005 [NS NS | 0.05 NS

** means within the same column within the same treatment not bearing similar
superscripts are signifcantly different.
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Table (9): Main effects of triiodothyronine (T;), dietary metabeolizable
energy level (ME) and sex on carcass yield and abdominal fat
of heat stressed broilers

Treatments ; Criteria, weight {g)

(Do;:;ssmg :]an:ggs Back Breast | Thigh g:)domma]
T; ppm
0.0 65.9 1061.4* | 236.6° | 3080 |368.5° !576
0.5 65.8 9943° 1216.0° [ 2977 |340.7° !5.81
ME kcal/z
347 67.3° 1131.2° [257.2° [331.2° [ 3893 |6.17°
2.90 66.4° 1072.9° 1233.1° [314.8° [ 374.5° | 5.60
1.76 63.9° 879.5° 1188.6° |262.6° |2999° [520°
Sex
Male 65.5 1059.3% {232.1®° 13062 [373.8° [5.79
Female 65.5 996.4° [220.5° 12995 [3353% [5.78
Pooled SEM | 2.78 32.6 9.68 123 113 0.34
Probabilities '
T, NS 0.01 [o.01 NS 0.01 NS
ME 0.01 0.01 [0.01 0.01 0.01 0.01
Sex NS 0.05 |0.05 NS 0.05 NS

*® means within the same column within the same treatment not bearing similar
superscripts are signifcantly different.
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Table (10): The interaction effects among triiodothyronine (T3), dietary
metabolizable energy level {ME) and\or sex on body organs
and some carcass parts of heat stressed broilers

Criteria, weight {g)
Treatments 2:;31 " Heart Gizzard | Liver | Wings Neck
Ts (ppm) X Sex
T, (0.0) X Female 1551.8 633 | 38.0 30.9 146.5 65.8
T; (0.5) X Female i453.4 7.76 1 351 31.9 135.8 58.8
T, (0.0) X Male 1664.7 7.57 | 41,7 33.2 150.2 67.7
T; (0.5) X Male 1564.0 823 336 319 144.0 61.2
Sex X ME keal/g
Female X 3.47 1617.0 7.67 | 35.8 35.4 1510 71.1
Female X 2.90 1541.4 7.60 | 385 3Le 144.9 65.4
Female X 1.76 1349.3 585 | 355 27.3 1275 50.3
Male X 3.47 1745.6 8.81 | 392 35.3 156.0 71.2
Male X2.90 1 1690.4 8.54 | 38.7 33.8 156.0 69.2
Male X 1.76 114070 635 1350 [286 1264 [53.0
Ts:{ppm) X ME kecal’g
T3 (0.0) X347 1693.7 7.18 39.1 [ 324 153.5 75.6
T (0.0) X 2.90 1689.6 7.73 423 1339 155.0 69.0
T, 0.0y X 1.76 4414 5.94 382 1299 136.6 55.7
T; (0.5) X 3.47 1665.0 9.31 359 383 153.5 66.7
T, (0.5) X 2.90 1542.2 8.41 349 1314 145.9 65.7
T, (0.5) X 1.76 1314.9 6.3 32.2 1260 120.3 47.6
ME kecal/g X T; X Sex
347X T; (0.0)X Female 16475 6.83 364 [31.0  T1540 77.0
2.90X T, (0.0)X Female 1627.7 6.9] 40.5 | 323 148.5 66.7
1.76X T; (0.0)X Female 1380.2 5.24 37.2 | 28.6 137.0 53.8
3.47X T; (0.5)X Female 1586.6 8.52 352 | 389 148.1 65.2
2.90X T; (0.5)X Female 1455.2 8.29 36.4 | 30.8 1413 64.2
1.76X Ta {(0.5)X Female 1313.3 6.47 338 {259 117.9 46.9
3.47X T3 (0.0)X Male 1739.9 7.53 417 | 328 153.0 74.3
290X T, (0.0)X Male 1751.6 8.55 4.1 35.6 161.5 71.2
_LT76X T3 (0.0)X Male 1502.6 6.63 383 | 312 161.5 57.6
347X T, (0.5)X Male 1751.3 10.10 367 | 317 159.0 68.1
2.90X T, (0.5)X Male 1629.3 8.53 334 | 320 150.5 67.2
1.76X T, (0.5)X Male 13114 6.07 30.7 | 26.0 122.6 48.4
Pooled SEM 48.4 0.40 0.98 1.55 4.80 3.68
Probabilities .
T; X Sex NS NS NS NS NS NS
Sex X ME NS NS N§ NS NS NS
T; X ME NS 0.05 NS 0.01 0.05 NS
MEX T; X Sex NS NS NS NS NS NS
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Table (11): The interaction effects among triiodethyronine (T;), dietary
metabolizable energy level (ME) and\or sex on carcass yield
and abdominal fat of heat stressed broilers

Criteria, weight (g}
Dressing. | Empty | Back | Breast | Thigh | Abdominal
Treatments Yo Carcass fat
T, (ppm) X Sex
T; (0.0) X Female 66.5 1033.7 | 2323 3047 | 3504 5.92
T, (0.5) X Female 65.9 959.1 2087 2944 | 3203 5.63
T2 {0.0) X Male 65.4 1089.1 | 241.0 3114 | 3865 5.59
T;{0.5) X Male 65.6 1029.5 | 2232 301.8 [ 361.1 5.99
Sex X ME keal/g
Female X 3.47 67.7 1093.5 | 2480 3257 | 3689 6.28
Female X 2.90 66.8 1028.2 | 223.8 3103 [ 349.} 5.75
Female X 1.76 64.3 867.6 189.7 2625 | 287.9 5.30
Male X 3.47 66.9 1168.9 | 2664 336.7 | 409.8 6.06
Male X2.90 66.1 1117.6 | 2423 319.3 | 400.0 6.22
Male X 1.76 63.5 §91.4 187.5 262.7 | 3118 5.10
T:(ppm) X ME kcal/g
T5(0.0) X347 67.8 1148.0 | 264.0 3275 | 403.2 6.09
T; (0.0) X 2.90 66.0 11151 ] 2463 3244 | 3894 5.67
T, (0.0) X 1.76 64.1 021.1 | 199.6 | 2722 | 312.8 | 5.51
T5(0.5) X347 66.8 1114.3 | 2504 3349 | 3755 6.26
T;3(0.5) X 2.90 66.9 1030.7 | 219.8 3053 | 359.6 6.30
T: (0.5 X 1.76 63.7 837.9 1776 253.0 | 2870 4.88
ME kcal/g X T; (ppm) X Sex
347X T; (0.0)X Female 68.2 1123.7 | 258.5 3227 | 388.7 6.58
2.90X Ts (0.0)X Female 66.3 10784 | 2376 328.0 | 3644 5.63
1.76X T3 (0.0)X Female 65.2 895.1 200.7 263.3 | 297.5 5,35
347X T3 (0.5)X Female 67.1 1063.2 | 2374 328.6 349.1 5.98
2.90X T5 (0.5)X Female 67.2 97758 | 210.1 2627 | 3338 5.88
1.76X T, (0.5)X Female 63.4 8362 178.6 261.7 {27789 5.04
347X T5 (0.0)X Male 67.4 1172.3 269.4 3323 417.6 5.59
290X T; (0.0)X Male 65.7 1151.8 { 2551 3208 | 4145 5.71
1.76X T; {0.0)X Male 63.0 943.2 1984 281.1 327.6 5.48
3.47X T5 (0.5)X Male 66.5 11654 | 2634 341.1 | 4019 6.53
2.90X T;{0.5)X Male 66.5 1083.5 | 22946 3179 | 385.5 6.73
1.76X T; (0.5)X Male 63.9 §39.6 176.6 2443 | 296.0 4.72
Pooled SEM 2.78 32.6 2.68 123 11.3 0.34
Probabilities
T X Sex ' NS NS NS NS NS NS
Sex X ME NS NS NS NS NS NS§
T: X ME NS NS NS NS NS 0.05
SEX X T3 X ME NS NS NS NS NS NS
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Table (12): Main effects of triiodothyronine (T3), dietary metabolizable
energy level (ME) and sex on chemical composition of
skinless boneless meat of heat stressed broilers

Criteria, %
Treatments Moisture | Crude protein | Fat | Ash
T; ppm
0.0 73.47 77.90 15.86 3.01
0.8 73.42 77.97 15.81 3.06
ME kcalg
3.47 72.99° 78.38 16.01 2.90
2.90 73.24° 77.85 16.06 3.05
1.76 74.12° 77.59 15.45 3.15
Sex
Male 73.44 78.14 15.66 3.03
Female 73.46 771.74 16.02 3.04
Pooted SEM 0.71 1.68 2.23 0.28
Probabilities
T; NS NS NS NS
ME ' 0.01 NS NS NS
Sex NS NS NS NS

*® means within the same column within the same treatments not bearing similar
superscripts are significantly different (P<0.05) based on LSD Test for mean
differences.



Al-Harthi, M. A. et al.

Table (13): The interaction effects among triiodothyronine (T3),
dietary metabolizable energy level (ME) and sex on
chemical composition of skinless boneless meat of heat
stressed broilers

Criteria, %
. Crude

Treatments Moisture protein Fat Ash
Ts {ppm) X Sex
T, (0.0) X Fernale 73.51 77.63 16.12 2.97
T; {0.5) X Female 73.40 77.86 15.91 3.11
T5 (0.0) X Male 73.44 78.18 15.60 3.04
T, (0.5) X Male 73.45 78.09 15.7] 3.02
Sex X ME keal/g
Female X 3.47 72.83 78.14 16.23 2.82
Female X 2.90 73.64 77.65 16.23 3.08
Female X 1.76 73.90 77.43 15.59 3.21
Male X 3.47 73.14 78.61 15.78 2.98
Male X2.90 72.85 78.05 15.88 3.01
Male X 1.76 74.34 77.75 15.31 31.10
T;{ppm} X ME kcal/g
T; (0.0) X 3.47 73.18 78.35 16.04 2.89
T5 (0.0) X 2.90 73.26 77.55 16.35 259
T, {0.0) X 1.76 73.98 77.82 15.20 3.14
T; (0.5) X347 72.80 78.40 15,98 2.91
T;{0.5) X2.90 73.23 78.16 15.77 3.10
T,(0.5) X 1.76 74,25 78.16 15.77 3.10
ME kealig X T5 X Sex
347X T5 (0.0)X Female 73.03 78.13 16.11 2.79
2.90X T; (0.0)X Female 73.75 77.08 16.97 2.93
1.76X T, (0.0YX Female 73.75 77.66 15.28 3.19
347X T (0.5)X Female 72.64 78.15 16.35 2.85
2.90X T3 (0.5)X Female 73.53 78.21 15.49 3.24
1.76X T, (0.5)X Female 74.05 77.20 15.90 3.23
347X T5 (0-0)X Male 73.33 78.56 15.96 2,99
2.90X T, (0.0)X Male 72,77 78.01 15.72 3.06
1.76X T; (0.0YX Male 74.21 77.98 15.13 3.08
3.47X T5 (0.5)X Male 72.96 78.66 15.60 297
2.90X T; (0.5)X Male 72.92 78.10 16.04 2.96
1.76X T; (0.5)X Male 74.46 77.51 15.49 311
Pooled SEM 0.71 1.68 2.23 0.28
Probabilities
T3 X Sex NS NS NS NS
Sex X ME NS NS NS NS
T: XME NS NS NS NS
SEX X T, X ME NS NS NS NS
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