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Chapter 6 Growth Hormone 
General Features 

 Both stress and anabolic hormone

Acute action- stress action – catabolic – (direct action)

Decrease uptake of glucose by peripheral tissues, and raises plasma glucose (similar to cortisol)

Mobilizes fat (increase hormone-sensitive lipase)- major fat mobilizing hormone

Long-term- anabolic action (mainly indirect)- 1 direct- like insulin increase peripheral uptake of aminoacids, so they more available for protein synthesis
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INDIRECT ANABOLIC ACTIONS OF GROWTH HORMONE 
A major growth factor is somatomedin C, also called IGF-I (insulin-like growth factor 1)

GH- liver and skeletal muscle- increase GF (IGF-1)


IGF-I a major anabolic growth factor 
· A circulating peptide, growth factor similar in structure to proinsulin (water- soluble)
· Circulates in the blood tightly bound to a large protein; long half-life 
· Plasma IGF-I serves as a reflection of 24-hour GH secretion 
· The major known anabolic effect of IGF-I is that it increases the synthesis of cartilage of long bones
· It is also hypothesized that circulating IGFs increase lean body mass- not tested 
In the morning GH- low: releases in pulses (pulsatile) – mainly during the night.

Plasma GH- poor index of overall GH secretion. 

Plasma IGF-1- fairly good index of overall GH secretion:

releases is dependent upon GH

And has very long half-life
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CONTROL OF GROWTH HORMONE SECRETION 
· Secretion is pulsatile mainly during the night (stage 3 and 4 sleep, not REM sleep) 
· Pulses more frequent in pubertal adolescents 
· Facilitated by the pubertal increase in androgen secretion (male- testosterone, female- adrenal androgen) – driving increase GH
· Secretion of GH requires the presence of normal plasma levels of thyroid hormone (in hypothyroidism- GH is depressed)
· During the sixth decade of life GH secretion diminishes considerably in both men and women 
Secretion of GH controlled by the same factors as glucagon in acute station (stress)

Stimulate: hypoglycemia, exercise, aminoacids

Inhibit: elevated plasma glucose

Except : deep sleep- promotes GH, and IGF1- inhibit GH
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PATHOPHYSIOLOGICAL CHANGES IN GROWTH HORMONE SECRETION 

Growth hormone deficiency 
· Prepuberty results in dwarfism 
· Normal growth hormone but decreased IGF-I prepuberty results in Laron syndrome (dwarfism) 
· In adults a growth hormone deficiency is not a major problem and is very treatable 
Hypersecretion of growth hormone 
Prepuberty results in giantism 
Post-puberty results in acromegaly 

The following represent the major characteristics: 
· Enlargement of the hands and feet (acral parts) 
· Protrusion of the lower jaw (prognathism) 
· Body protein increased and fat reduced 
· Increase in the size of visceral organs and impaired cardiac function 
· Abnormal glucose tolerance curves 













