ICU3 Lecture 24: Mobilisation of food reserves [2] 
- growth hormone, ACTH & steroid hormones
1. International maintained databases such as OMIM and NCBI provide accurate and up-to-date information about human genetic research.
2. In addition to their effects on protein kinase activities, many hormones work alone or in combination to control the pattern of gene expression, on a tissue-specific basis.
3. Changes in gene expression are generally much slower than protein kinase effects (hours or days rather than seconds or minutes).

4. Adaptive control of enzyme content requires selective protein degradation as well as selective protein synthesis. Specific protein degradation is available within the cytosolic compartment but is generally absent from other subcellular organelles, which are degraded in their entirety. Rapid changes in gene expression normally affect enzymes located in the cytosol, rather than those sequestered within the mitochondria or other organelles. Nevertheless, it is possible to slowly change the relative proportions of the various organelles (e.g. peroxisomes) and all the enzymes within each organelle are expressed, long term, in tissue-specific patterns.

5. Major blocks of metabolism are regulated as coherent units in response to environmental or internal events.
6. The hypothalamus receives information from many sources, it controls both the pituitary gland and the autonomic nervous system and it is the principal integrating centre for the overall regulation of physiology and metabolism.
7. The hypothalamus contains its own glucose-sensing cells and has receptors for pro-inflammatory cytokines and hormones such as insulin, leptin and corticosteroids.
8. Neurosecretory cells within the hypothalamus deliver releasing and inhibitory factors into the hypophyseal portal system. These low molecular weight factors act on target cells within the anterior pituitary controlling the release of pituitary peptide hormones: growth hormone (GH), thyroid stimulating hormone (TSH) and adrenocorticotropic hormone (ACTH).

	Anterior pituitary hormone
	Releasing factor
	Inhibiting factor

	Growth hormone
	GHRH
	somatostatin

	Thyroid hormone
	TRH
	somatostatin

	Adrenocorticotropic hormone
	CRH, IL-1
	dopamine

	Plus MSH, FSH, LH & prolactin which are covered elsewhere


9. The hypothalamus also manufactures vasopressin and oxytocin and controls the production of MSH, FSH, LH & prolactin. These are covered elsewhere in your course.

10. The major effect of growth hormone is to promote the synthesis of insulin-like growth factors (IGFs) by target tissues, particularly liver, but also skeletal muscle and bone.
11. IGFs increase the rates of amino acid uptake and protein synthesis. They cause cells to grow and multiply. They also have anti-insulin, diabetogenic effects, increasing lipolysis in adipose tissue and glucose output from the liver, and decreasing glucose utilisation by peripheral tissues, except brain.
12. Adrenocorticotropic hormone [ACTH] is a peptide derived from proopiomelanocortin which is necessary for the growth and normal activity of the adrenal cortex and the production of corticosteroid hormones (both mineralocorticoids and glucocorticoids).
13. Mineralocorticoids such as aldosterone are produced by the outermost layer of the adrenal cortex (zona glomerulosa) and are mainly regulated by the renin – angiotensin system.

14. Glucocorticoids such as cortisol are produced by the middle layer of the adrenal cortex (zona fasiculata) and are mainly regulated by ACTH.
15. The innermost layer of the adrenal cortex (zona reticularis) makes sex steroid precursors. It is immediately adjacent to the adrenal medulla, which secretes adrenaline (epinephrine).
16. Glucocorticoids act slowly on the cell nucleus, changing the patterns of gene expression, and leading to increased protein breakdown, increased lipolysis and increased gluconeogenesis. They have an overall anti-insulin, diabetogenic effect and also have some mineralocorticoid actions, promoting sodium retention and potassium loss. 
17. Glucocorticoids have major immunosuppressive and anti-inflammatory effects. They reduce the ability to fight infections but increase the body's tolerance to stress. Osteoporosis and muscle wasting are their most serious long-term side effects.
18. At present it is practically impossible to separate the metabolic effects of the glucocorticoids from their effects on the immune system. 

19. There are important negative feedback loops controlling the release of the pituitary hormones. Delays inherent in this feedback system lead to pulsatile patterns of hormone release.
20. There are marked circadian variations in pituitary hormone output, so blood samples for hormone measurements should be timed and ideally taken at a consistent time of day.
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21. Growth hormone production is maximal during the early phase of sleep. Output is very high in children but declines in later life.
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ACTH and cortisol production is greatest in the early morning, around waking, and is lowest in the evening.
23. When high-dose corticosteroids are administered to patients for an extended period (for example in the treatment of inflammatory bowel disease) this will suppress the patient's own ACTH and steroid production. Treatment must be tapered gradually, since sudden withdrawal might precipitate acute adrenal insufficiency.
24. Cushing's disease is rare, and results from pituitary tumours that secrete ACTH. Cushing's syndrome commonly results from the medical administration of immuno-suppressive or anti-inflammatory doses of corticosteroid hormones, or from ectopic hormone production by neoplastic tissue elsewhere in the body. It may be possible to establish the source of endogenously produced ACTH with a dexamethasone test.
25. Addison's disease (adrenal insufficiency) can be a serious, life threatening condition requiring immediate treatment. It is more frequent in women than in men, and commonly results from auto-immune or tubercular destruction of the adrenal cortex. Lack of mineralocorticoids causes a catastrophic loss of sodium and water from the body, while the lack of glucocorticoids leads to hypoglycaemia.
26. The adrenal glands are essential for life, and their removal is fatal within a few days unless the patient receives lifetime hormonal and mineral support.

Visit our website at http://www.bmb.leeds.ac.uk/teaching/icu3/lecture/24/index.htm


