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Abstract

This thesis describes the role of the Hy pothalamo-Pituitary-Adrenal Axis in the role of
controlling fat deposition and partition ng and muscle degradation in the mammal . The
adrenal stress hormones (glucocorticoi 1s) are also implicated in the function of the
immune system and could be considercd to be limiting animal production when they are
significantly elevated.

A review of past and present techniques for the measurement of body and carcase
composition is included in order to jus ify the use of techniques in the experiments
carried out in this study. An attempt to validate long standing techniques carried out on
the carcase at slaughter and measurements on the live animal using image analysis
derived from CAT scans is made with strong correlations.

The series of experiments in this study attempt to improve the growth of lambs, reduce fat
deposition per se, increase skeletal muscle mass and to improve the components of
immune function by reducing stress in luced elevated plasma glucocorticoid levels.

The active immunization of lambs aga nst ACTH reduced plasma cortisol for a period of
100 days but failed to maintain low co tisol levels for the duration of the experiment. The
immunized lambs undergoing stress hid the highest plasma cortisol at the time of
slaughter and contained 11.3% more fit in the carcase (P<0.05) than the non immunized
lambs. The average muscle pH was sig nificantly higher in M.supraspinatus than
M.semimembranosus (P<0.05) in the carcase.

A double immunization procedure of lambs, firstly against ACTH to lower cortisol,
followed by a second immunogen aga nst GnRH was effective in lowering plasma
cortisol but did not have any significant effect on the antibody titre levels produced to the
second immunogen (GnRH). These artibody titre observations were supported by the bio-
assay for testis size, with no improvement over the single immunization against GnRH.

The final experiment examined chang:s to the conjugation chemistry to the ACTH
immunogen and to immunization agaiist the terminal segment of the ACTH molecule, in
order to maintain lowered plasma cortisol levels for the duration of the trial. Lowered
cortisol was achieved, but the ACTH ‘mmunization failed to alter physiological
responsiveness of the target tissues.
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