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Abstract

1. 11 ae differences between two genetically fat and lean lines of broiler chicken; in growth

:rate, fat content, heat production and energy and nitrogen balance were studied re-

spectively in two growth trials and two calorimetry experiments using closed-circuit

respiration chambers.

2. The effects of a 18-adrenergic agonist, cimaterol, on growth rate and body fat in the

two fat and lean lines of chickens at 0.2, 0.4 and 0.6 ppm were tested in Trial 1; 0.4

ppm level was taken in Trial 2 and its influence on heat production and energy and

nitrogen balance in these two lines were investigated in calorimetry Experiment 1.

3. The effects of 0.5 ppm cimaterol, theophylline and caffeine at 0.1% and 0.05% dietary

inclusions, 0.5 ppm cimaterol plus 0.1% theophylline, 50 and 100 ppm iodinated casein,

50 or 100 ppm iodinated casein plus 0.05% theophylline, 50 ppm iodinated casein plus

0.05% caffeine were explored in commercial broiler chickens during the finisher period.

The effects of 0.5 ppm cimaterol, 0.5% theophylline and 50 ppm iodinate]. casein on

heat production and energy and nitrogen balance in female commercial broiler chickens

were studied in calorimetry Experiment 3.

4. The possible mechanisms by which these compounds exert their effects 	 discussed.

5. The lean birds showed. significantly lower abdominal fat pad (AFP) and carcass fat

contents, lower growth rate and final body weight with no difference in fat-free body

weight (FFBW) than the fat birds. A better feed conversion ratio (FCR) was seen in
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fat birds (only in Trial 2). The lean birds showed a higher heat productial (P<0.05)

due presumably to a E:gher proportion of lean body mass.

6. With fat and lean lines of broilers in Trial 1, AFP was significantly decreased at

0.4 ppm cimaterol in sex combined data (19%) and at 0.2 ppm in males (28%); in

females, cimaterol at 0.4 ppm reduced (P<0.05) both AFF' (27%) and carcass fat

(14%). Growth rate was depressed (P<0.05) in 0.6 ppm cimaterol treatment (6%)

but there was no difference in FFBW. In the lean line, cimaterol at 0.2 and 0.4 ppm

significantly decreased carcass fat (19% in females and 20% in sex combined data) and

growth rate but not FFBW; feed intake was lower in 0.4 ppm cimaterol tr .ated birds

(P<0.05). In the fat line, the significant reduction in AFP by cimaterol treatment

was 34% at. 0.6 ppm in males and 24% at 0.4 ppm in females. Carcz,ss fat was

not significantly affected. A 12% improvement in FFBW was observed at 0.2 ppm

cimaterol treatment (P<0.05). In Trial 2, 0.4 ppm cimaterol significantly decreased

both AFP (19%) and carcass fat (12%) in fat line but not in lean line. FCR was

reduced in both lines (P <0.05). Cimaterol at 0.5 ppm showed no effect or. either the

growth rate or AFP in Trials 3 and 4 with commercial chickens.

Cimaterol at 0.4 ppm showed little effects on heat production and energy and nitrogen

balance in fat birds while cimaterol treated lean female birds had a 4% lower heat

production a metabolic body weight (W .75 ) basis (P<0.05). In Experiment 3, 0.5

ppm cimaterol led to a 3% higher heat production on a W basis (P<0.05) in the

commercial female birds.

7. Theophylline and caffeine showed similar effects on growth rate and fat content with

0.1% dietary inclusion having a more dramatic effect than 0.05%. Both alkoloids

significantly decreased AFP (37-66% at 0.1% and 19-31% at 0.05%) and carcass fat

(21-22% at 0.1%). These reductions in fat content were accompanied by a depression

(P<0.05) in growth rate, feed intake and FFBW. The lower fat content of birds

treated with 0.1% theophylline or 0.1% caffeine compared with their control pair-

fed counterparts indicated their effect on reducing fat content over that ( aused by a
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depressed feed intake. Caffeine did not affect FCR at both levels giving it al advantage

over theophylline which at 0.1% led to a poorer FCR (P<0.05).

Theophylline plus cimaterol decreased AFP (23%, P <0.05) in Trial 4 but not in Trial

3; feed intake, growth rate and feed conversion were depressed (P <0.05) in both trials.

On both a W and a metabolic body size (W- 75 ) basis, 0.05% theophylline resulted in a

decreased heat production (P<0.05) on the first day of its inclusion and a ' educed ME

and nitrogen intake leading to a lower nitrogen balance and a lower nitrogen retention

efficiency (P<0.05) during the 3-day treatment in Experiment 3.

8. Iodinated casein significantly reduced AFP (18-39%) in Trials 8 and 9 and improved

FCR. in Trial 8. Iodinated casein at 50 ppm caused a reduced energy deposition per

unit ME intake on a W basis (P<0.05) suggesting a decreased tissue energy density

a> a result of reduced fat content.

Iodinated casein plus theophylline resulted in a significant further reduct ton in AFP

up to an average of 54% and an improved FCR at 50 pp:m iodinated casein plus

theophylline; iodinated casein plus caffeine did not show the synergistic lip )lytic effect

in Trial 9.

9. The results of the present study demonstrated that cimaterol is effective in reducing

body fat in the chicken and shows the potential to improve lean body mass, but its

effects on commercial broiler birds needs further trials to be clarified. Both theo-

phylline and caffeine decrease fat content over that caused by a depression in feed

intake and their dose-effect relationship makes it worthwhile to test lower levels to

overcome the depression in growth. Iodinated casein can reduce fat coatent while

maintaining growth and improving feed conversion at the two levels tested; its combi-

nation with theophylline has a synergistic effect on further reducing fat content and

such a combination requires economic considerations.
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