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OBJECTIVES OF THE LECTURE ON MONDAY DEC 28 

 

OBJ 1. Describe the role of the hypothalamus, growth hormone releasing 

hormone and somatostatin in the control of growth hormone secretion 

OBJ 2. Describe the growth and metabolic functions of growth hormone in 

different age periods 

OBJ 3. Describe the regulation of prolactin secretion 

OBJ 4. Explain the importance of inhibitory mechanism in prolactin regulation 

OBJ 5. Illustrate the pattern of prolactin secretion in different age period and 

its importance in breast development and function. 

REF. GUYTON PHYSIOLOGY. CHAPTER 76, P1066-1068 



 

 

 

 

IGF-I 

↑ Bone & cartilage 

↑ FA release 
& formation of 
acetylCoA ↑AA uptake & protein synthesis 

↓ protein breakdown 

**The Functions of pituitary gland is to 

secrete growth hormones & increase 

muscle mass. 

Pituitary gland has an effect on the ; 

1. liver to produce insulin growth 

factor (IGF-1). 

2. Increase bone & cartilage. 

3. Increase the fatty acid release & 

formation of acetyl-CoA. 

4. Increase protein synthesis (& at 

the same time decrease protein 

breakdown). 

**Our bodies need AAs for structural 

development of skeletal muscles, bone, 

cartilages & organs. 

Why our bodies need  FAs & Acetyl-CoA? 

For energy supply. 

GHs reduce glucose utilization (Body 

can not use glucose as energy supply for 

protein synthesis → Use fatty acids. 

 

 

 

 

↑glucose

, ↑FA, 

aging, 

obesity,  

↓glucose, 

↓ FA, 

fasting, 

exercise,  

trauma, 

stress, 

sleep 

Feedback Regulation: 

*From hypothalamus, the release of growth 

hormone- releasing hormones (GHRH) which 

stimulate the somatotrope cells in pituitary 

gland → Release growth hormones. 

Release of somatostatin (Growth hormone-

inhibitory hormone) which inhibit pituitary 

somatotrope cells. 

GHRH is much more important in regulation 

than somatostatin (More dominant) & the 

pituitary gland secretes GHs under the 

influence of these two elements. 

GH has an effect on the liver to secrete IGF1. 

✓ One of its functions is to regulate the 

release of growth hormone (Feedback) 

Two types of feedback: 

1. Short-loop feedback. 

2. Long-loop feedback. 

At the same time, Growth hormones can 

suppress hypothalamus → No more release. 

 

 



 

Modifiers for this regulation: 

*If there is an increase in glucose level + Aging + Increase fatty acids → Suppress GH 

secretion  

✓ Growth hormones will increase fatty acid release from adipose tissues. 

✓ Increase free fatty acids suppress growth hormone release (Feedback 

regulation). 

*Decrease glucose & fatty acids + Fasting + Exercise → Stimulate GH secretion.  

✓ Less glucose level at night (During sleeping) → Increase GH secretion. 

*Growth hormone regulation → Maintain the function. 

✓ Growth hormones increase fatty acids release (to use it as energy supply for 

protein synthesis). 

✓ If there’s decrease in free fatty acids → Increase GH release “Maintenance of 

homeostasis”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GROWTH HORMONE REGULATIONS: 

*Somatostatin & GHRH are the main regulator for growth hormones. 

*Decrease in glucose (Hypoglycemia) → Stimulate growth hormone release. 

✓ At the morning → Less glucose level → Stimulate growth hormone secretion 

“Diurnal variation of growth hormone secretion”. 

✓ Glucose intake → Suppression of growth hormone secretion. 

✓ In conclusion, Glucose modifies GH secretion (has an interplay with insulin); 

1. ↓ Glucose:  Stimulate GH secretion. 

2. ↑ Glucose: Suppress GH secretion. 

✓ At fasting & prolonged caloric deprivation → Less glucose & FAs → Stimulate GH 

secretion (Which will increase glucose & fatty acids level). 

*Increase amino acids → Increase GH secretion (GH will utilize these amino acids in 

protein synthesis!). 

 

 



 

*Function of growth hormones is to promote the growth of all organs (↑ protein 

synthesis). 

✓ e.g. to increase muscle Mass: ↑ Protein synthesis. 

✓ To increase protein synthesis: ↑ cell division (↑ Mitosis) & ↑ mRNA formation. 

*After puberty, there is no growth (Only repair process) & there is other function for 

growth hormones “Metabolic function”.   

 

 

 

 

 

 

 

 

 

 

 

*GH increase glucose & fatty acids level in plasma. 

✓ More fatty acid release from fat “Utilization of free fatty acids as energy supply 

for protein synthesis”. 

✓ Less Glucose utilization: ↑ Glucose in plasma. 

✓ Utilization of amino acids in protein synthesis: ↓ amino acids in plasma. 

*GH enhance the conversion of fatty acids to acetyl-CoA & its utilization for energy. 

✓ Increase FFAs & less glucose uptake in tissues → Excess in acetyl-CoA & glucose 

does not utilize in CAC → conversion of 2 acetyl-CoA into hydroxybutyrate → 

Ketone bodies (↑ Ketoacids).  

*In conclusion, Increase GH cause ↑ protein synthesis, ↑ mRNA & ↑ cell division 

in young age (In old age, ↑ Muscle mass). 

*Metabolic function of GH: ↑ Glucose & FFAs in plasma & Ketoacids formation. 

 

 

 

 

 

Metabolic Function Of GH: 

1. Increased rate of protein synthesis in most cells of the body (Young or old age, 

for this protein synthesis → Need raw materials). 

2. Increased mobilization of fatty acids from adipose tissue, increased free fatty 

acids in the blood, and increased use of fatty acids for energy. 

3. Decreased rate of glucose utilization throughout the body.  

Growth hormone ↑ body protein mass, ↓ fat stores, and conserves carbohydrates. 

DIABETOGENIC AND KETOGENIC EFFECTS (also seen in insulin deficiency). 

 

 

 



 

 

 

 

 

 

*To increase muscle mass: ↑ Protein synthesis & ↑ RNA synthesis. 

*In Muscles: ↓ Glucose uptake & ↑ Protein synthesis. 

*In adipose tissues: ↑ Lipolysis (due to less glucose utilization) & ↓ adiposity (less fat). 

*In liver: release of IGF-1 (Most functions of GH through IGF-1). 

✓ IGF-1: protein molecules secreted from the liver & has many functions; 

1. ↑ Protein synthesis. 

2. ↑ DNA & RNA synthesis. 

3. ↑ Cell size & number. 

4. ↑ Organ size & ↑ organ function (Final result as GH). 

✓ It is thought that GH is a regulator of IGF-1 → Both of them increase all organ 

size. 

*Bone: It is affected either by IGF-1 or directly by GH. 

✓ ↑ Proteins, ↑ DNA, ↑ RNA & ↑ Collagen. 

*In conclusion, Excess growth hormones (Not physiological level of GH) or GH level at 

puberty; 

1. ↑ Organ size. 

2. ↑ Linear growth (Bone isn’t affected only by GH “Affected by other hormones & 

limiting factors). 

 

 

 



 

 

 

 

 

 

 

 

*There is no diabetogenic effect at the normal physiological level of GH. 

✓ There are another hormones which regulate glucose level such as Insulin. 

✓ Insulin: Protein hormone, secreted from the pancreas & it is essential for growth 

& it regulates carbohydrates, amino acids & fat. 

✓ GH & Insulin: they are essential for growth. 

*At fasting: 

1. ↑ Growth hormones (Normally GH will increase protein synthesis, but there’s no 

protein or carbohydrates intake “No protein synthesis” → ↓ glucose utilization 

to ↑ Glucose concentration in plasma & ↑ Mobilization of fat). 

2.  Suppression of insulin. 

3. ↓ Somatomedin. 

*GH regulation depends on nutritional state (Well-fed or fast). 

✓ GH effect in case of protein intake (well-fed): ↑ Protein synthesis. 

✓ In fasting: Maintain normal glucose concentration. 

*At night, Increase the Release of GH to maintain plasma glucose level “To prevent 

hypoglycemia” (Diurnal variation during night). 

*More carbohydrates intake: 

✓ Suppression of GH release: ↓ Protein synthesis. 

✓ ↑ Caloric storage. 

 

 

 

 

 



 

IGF-I (Somatomedin C) 

✓ Circulating IGF-I produced in liver in response to GH & insulin. 

✓ Stimulates chondrocytes (Bone formation) → ↑ linear growth (Its function is to 

promote growth). 

✓ Structure & receptors ~ to those of insulin 

✓ Inhibits GH secretion. 

✓ Highly bound to plasma proteins-- T
1/2

:IGF-I > GH. 

➢ T
1/2

: the time necessary to reduce the hormone concentration in the blood 

to half. 

➢ IGF-1 remain in circulation longer than GH → Its effect will last for very 

long period of time (effect of GH will last for few minutes). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Protein Hormones  

Mechanisms of Action 

*Insulin, IGF-1 & GH from the 

same family. 

*Its mechanism of action → 

Tyrosine kinase mechanism. 

*Tyrosine kinase: 2 receptor 

subunits on the outside & 2 

receptors crossing the cell 

membrane. 

*Stimulate tyrosine kinase &  

phosphorylate protein inside 

the cell to modify it. 

 

 

 

 

 

 

 

 

 

 

 

 

*Depancreatized & hypohysectomized 

rats (No endogenous GH & insulin) was 

used to investigate the role of Growth 

hormone & insulin on growth. 

1. Group1: administrated by GH. 

2. Group2: administrated by insulin. 

3. Group3: administrated by GH & 

insulin. 

RESULT: 

Insulin and GH: Important for growth. 

Potentiation effect: produce the same  

effect on the target cells & their result 

are amplified “when they’re together”. 

There’s no single regulator → “Primary 

regulator with modifiers”. 

& One regulator does many functions. 

 

 

 



 

 

 

 

 

 

 

 

 

*Gigantism:  

✓ Increase in GH more than normal. 

✓ Before adolescence → “Before the closure of 

epiphyseal plate”. 

*Acromegaly: 

✓ Increase in GH more than normal. 

✓ After adolescence. 

*Dwarfism: 

✓ Decrease in GH less than normal. 

 

 

 

 

 

 

 

Prolactin: 

✓ Protein hormone secreted from anterior 

pituitary lactotropes “Big molecules”. 

✓ Regulates non-endocrine glands (along 

with GH). 

✓ Breast in females for milk production & 

feeding baby. 

✓ Breast in males → No known function & 

there’s prolactin in male (has minimal 

functions). 

✓ Breast formed from many ducts, lobules 

& alveoli. 

✓ There are no alveoli → In males & non-

pregnant females. 

✓ During pregnancy (increase in estrogen, 

progesterone, cortisol, different GH & 

prolactin) promote the full development 

of alveoli in breast → Milk production. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Prolactin Regulation (Dopamine is the Main regulator): 

✓ The Prolactin is under inhibition by dopamine all the time of our life (Males & 

females) → Always we have dopamine synthesis. 

✓  Dopamine: Single amino acids secreted from cells in hypothalamus. 

➢ Suppression of dopamine → Increase prolactin synthesis. 

➢ Stimulation of dopamine → Inhibition of prolactin synthesis.   

Prolactin Stimulation: 

1. Pregnancy “Release of estrogen”. 

2. Minimal during sleep. 

3. Stress. 

4. Thyrotropin-releasing hormone (TRH): three amino acids stimulate thyroid cells 

(Secreted from thyrotrope cells in pituitary gland) & has an effect on prolactin 

release from lactotrope cells. 

5. Dopamine antagonists. 

Prolactin Inhibition: 

1. Dopamine. 

2. Dopamine agonists. 

3. Somatostatin (Always inhibitory hormones). 

4. Gonadotropin-releasing hormones (GnRH) associated peptides: After processing 

of protein synthesis, some peptides inhibit the prolactin release.  

*Main regulator of prolactin in males & non-pregnant females → Dopamine. 

*Main regulators during pregnancy → Estrogen, progesterone & cortisol (20-40 fold 

increase in prolactin secretion). 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*During pregnancy:  

✓ High concentration of estrogen, progesterone 

& prolactin. 

*After parturition (Delivery): 

✓ Drop in estrogen & progesterone level. 

✓ Body releases prolactin (Raises & Drops) in 

response to stimulation at the breast (Breast 

feeding). 

✓ Once the baby stimulate the nipple: Ductal 

receptors connected with sensory neurons →  

go all the way to hypothalamus to suppress 

the nuclei responsible for dopamine secretion 

➢ Breastfeeding → Dopamine suppression 

→ Increase prolactin secretion & modify 

paraventricular nuclei. 

*The basic mechanism for prolactin secretion → 

Nipple stimulation. 

✓ Nipple stimulation in males → Also stimulate 

prolactin secretion (less than in females). 

1.Reflex for prolactin secretion. 

✓ Involuntary response to release prolactin. 

✓ “Reflex: Involuntary response to a stimulus”. 

2.Milk let-down Reflex. 

✓ Negative suction & oxytocin release. 

*Different Prolactin secretion patterns: 

1. Non-pregnant Females. 

2. Pregnant Females. 

3. Lactating (Nursing) Females. 

1. Growth and development of the mammary glands – primarily. 

2.Milk production - requires prolactin, insulin and  

    glucocorticoids  

3. Neuroendocrine mechanisms - sucking causes prolactin and oxytocin 

release  

4. Milk let-down reflex - necessary for the infant to  obtain milk  

5. Control of prolactin secretion - suckling releases prolactin, the more the 

infant is  nursed, the more milk is produced  

6. Lactation and resumption of ovarian cycles 

 

 

 

 

 


