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Endocrine Physiology 

MAKE-UP Briefly outline the different types of hormones and how they work at a cellular level 

1. A hormone is a chemical messenger that is produced by ductless glands, released into the 
circulation to reach distant target cells to act via specific protein receptors on these cells. 
 

2. Classification: 
 
Group Examples Description 

Receptor location 

Intracellular (I) Steroids 
Calcitriol 
Thyroid 
Vitamin A 

Lipophilic 
Circulate bound to transport proteins 
Long T1/2  
Diffuse across cell membrane  Bind to 
intracellular receptor  H-R complex is the 2nd 
messenger which acts on DNA 

Cell membrane (II) 
IIA: cAMP messenger 
IIB: cGMP messenger 
IIC: Ca or PIP2 messenger 
IID: other messengers 

 
ADH, β-receptor, TSH, PTH 
ANP 
M-AChR, oxytocin, gastrin 
GH, insulin, PL 

Hydrophilic 
Circulate unbound 
Short T1/2  
Bind to membrane receptors  activate 2nd 
messenger systems 

Structure 

Peptide (polypeptide 
amino acid chains)  

Hypothalamic, pituitary, 
PTH, pancreatic hormones 

Synthesised by mRNA transcription  typically 
polypeptide chain in ER  stored in granules. 
Released by exocytosis after neural, hormonal, 
physical stimulus. 

Amines (amino acid 
derivatives) 

T3/4, catecholamines Synthesised in cytoplasm from amino acid 
derivatives  stored within granules attached 
to binding proteins. 

Steroids Cortisol 
Aldosterone 

Synthesised from cholesterol on demand 
Not stroed. 
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Physiol-09B11/00B7/98A7 Describe the role of insulin in fat metabolism.  

1. Insulin is an anabolic hormone synthesised and stored in β-cells of the Islets of Langerhan of the 
pancreas. It is known as the ‘hormone of plenty’ and important in the storage of carbohydrates, 
fats and proteins.  

a. Binds to GPCR  tyrosine kinase linked  binding to α-subunits causes dimerisation of 
β-subunits  autophosphorylation cascade  change intracellular gene transcription. 
 

2. Fat metabolism: 
a. Adipose tissue  

i. ↑ Fat synthesis: 
1. ↑ glucose conversion to TG:  

a. ↑uptake(↑GLUT-4 transporters)  
b. ↑glycolysis: conversion glucose  acetyl CoA (glycolysis), α-

glycerophosphate which can combine to form triglycerides. 
2. ↑ Lipid uptake by adipose tissue: ↑ activity of lipoprotein lipase (LPL) 

 splits TG into glycerol + free fatty acids for absorption  repackaged 
as TGs for storage 

ii. ↓ Fat breakdown 
1. Inhibition of hormone sensitive lipase (HSL)  ↓ breakdown of stored 

TGs into FFA + glycerol  ↓ release of lipids into circulation 
2. Inhibition of ketogenesis 

 
b. Liver :  

i. ↑ Fat synthesis: 
1. ↑ glucose entry liver (GLUT-4)  Glucose preferentially converted to 

glycogen by activation of glucokinase and glycogen synthase. 
2. When glycogen stores maximal (400g)  further glucose  pyruvate  

acetyl CoA / glycerol  triglycerides 
ii. ↓ fat breakdown 

1. Inhibition of gluconeogenesis  ↓ conversion of acetyl CoA  pyruvate 
 glucose 

2. Inhibition of ketogenesis 
 

c. Skeletal Muscle: 
i. Inhibition of ketogenesis 

  

http://www.anaesthesiamcq.com/wiki/mcqwiki/index.php/Physiol-09B11


 Dr Matthew Ho 
BSc(Med) MBBS(Hons) FANZCA 

 
1990 Write short notes on control of blood glucose concentration  

1. The plasma glucose level is determined by a balance of plasma movement in, and out. 
a. Dietary intake and absorption form the GIT 
b. Glucose movement into cells of peripheral tissues 
c. Glucose activity in the liver: storage vs. release 
d. Renal excretion occurs in abnormally high plasma glucose states 

 
2. Hormones which affect plasma glucose levels 

Hormone BSL Mechanism 

Insulin ↓ ↑ cell uptake insulin 
↑ liver glycogen synthesis, ↓ glycogenolysis (phosphorylase) 
↑ liver glucose conversion  fats 

IGF-I,II ↓ As above but less effect 

Glucagon ↑ Breakdown of glycogen in liver (via ↑PKA  cAMP), ↑GNG 

NA ↑ Breakdown of glycogen in liver, ↑GNG 

T3/4 ↑ ↑ glucose absorption GIT 
↑ GNG 

Corticosteroids ↑ ↑ GNG liver, glycogenolysis 
↓ peripheral uptake of cells in response to insulin 

GH ↑ ↓ sensitivity to insulin 
↑ glycogenolysis 

3. Negative feedback control of insulin: 
a. ↑BSL  ↑glucose uptake into β-cell of pancreas  glycolysis  ↑ATP formation. 
b. ATP  blocks K+ channel  cell depolarisation  activate voltage gated Ca2+ channel 
c. Ca2+ entry  exocytosis of insulin-containing vesicle. 
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Physiol-08A11/95B8 Outline the physiological consequences of hyperosmolar diabetic ketoacidosis.  

1. Diabetic ketoacidosis (DKA) is a metabolic syndrome due to relative or absolute insulin 
deficiency characterised by a hyperosmolar raised anion gap metabolic acidosis.  
 

2. Metabolic changes:  
 
Hormone 
effect 

Blood sugar is tightly controlled between 5-8mmol/L mainly by the balance of hormones 
insulin (anabolic BSL lowering) and glucagon (catabolic, BSL raising). The underlying 
Pathophysiology of DKA is a ↓insulin:glucagon ratio. 

↓Insulin Inability of cells to transport glucose inside (↓GLUT-4, glucokinase) 
Inability to store glucose as glycogen (↓glucogen synthase) 
Inability to convert glucose  TGs (↓LPL) 
Inability to utilise glucose via glycolysis (↓phosphofructokinase) 

↑glucagon ↑gluconeogenesis (GNG)  ↑ conversion of acetyl Co-A, glycerol, amino acids  glucose 
↑ glycogenolysis (↑phosphorylase) 
↑lipolysis (↑HSL)  ↑free fatty acid production  ↑GNG, ketogenesis 
↑protein breakdown  amino acids  GNG  glucose 

Overall 
effect 

↑blood glucose 
Inability to use glucose  diversion to fatty acid metabolism 
Eventual exhaustion of citric acid cycle  build up acetyl CoA  ↑ketone body formation 
(acetoacetate, β-hydroxybutyrate, acetone) 

3. Physiological consequences: 

DKA Cause Consequence 

Hyperglycaemia ↑conversion fats, proteins  
glucose, ↓glucose utilisation 
and uptake 

↑BSL  ↑filtration glucose at nephron  exceeds Tm 
glucose (180mg/dL)  ↑glucose load in tubule filtrate  
osmotic diuresis  hypovolaemia. 

Metabolic 
Acidosis 

Exhaustion Krebs cycle fatty 
acid metabolic  
↑ketogenesis  acidosis.  

↓ enzymatic function 
Myocardial: ↓contractility, SV 
Bicarbonate buffering  ↓HCO3

-, ↑pCO2  peripheral 
chemoreceptors  Respiratory compensation  ↑RR, TV 
 air hunger, Kussmaul breathing. 
Shift right Hb-O2 dissociation curve. 

Hypovolaemia Hyperglycaemia  osmotic 
diuresis  hypovolaemia 

Osmoreceptors hypothalamus  ↑ADH, thirst (polydipsia) 
Baroreceptor  ↑sympathetic outflow, ↑HR, peripheral 
vasoconstriction, ↑renin-angiotensin system. 

Electrolyte 
derangement 

Osmotic diuresis  ↓Na, K 
reabsorption  
pseudohyponatraemia 
Exacerbated by polydipsia. 
 
Acidosis  ↑K/H exchange 
intracellularly, ↓ Insulin  
↓extracellular K shift. 
Relative ↑K despite total 
body ↓K  

↓Na: confusion, seizures 
↑K: arrhythmias 

Anaerobic 
metabolism 

Inability of cells to utilise fuels 
 diversion to anaerobic 
metabolism 
Brain, renal tubular, RBCs and 
intestinal cells do NOT rely on 
insulin for glucose uptake. 

Pyruvate  lactate  lactic acidosis 
Persistent acidosis, ↓perfusion  cell death and organ 
failure. 
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Physiol-06B16 Describe the physiological consequences of acute hypoglycaemia. 

1. Acute hypoglycaemia is a syndrome characterised by BSL < 3-4mmol/L and is commonly seen in 
diabetics who overdose on insulin. 
 

2. Carbohydrate metabolism: Blood sugar is tightly controlled between 5-8mmol/L mainly by the 
balance of hormones insulin (anabolic BSL lowering) and glucagon (catabolic, BSL raising). The 
underlying Pathophysiology of DKA is a ↓insulin:glucagon ratio. 

a. ↑Insulin  overall effect is to ↓↓ circulating blood glucose 
i. ↑glucose uptake (↑GLUT-4) 

ii. ↑glucose  glycogen (glycogen synthase) 
iii. ↑glucose  triglyceride storage 
iv. ↑glucose utilisation by glycolysis 

 
3. Compensation: 

System Compensation 

Neural: ↑catecholamine release predominantly by α1 and β2 stimulation 

Central Hunger, agitation 

Liver(β2) ↑glycogenolysis, ↑lipolysis 

Muscle(β2) ↑glycogenolysis, tremor 

Pancreas(α1) ↓insulin release 

CVS(α1/ β1) ↑CO/SV, peripheral vasoconstriction  cold and clammy 

Endocrine 

↓ Insulin (early) Adipose: ↓glucose uptake, ↓glucose  TG storage, ↑FFA release 
Liver: ↓ glucose uptake, ↑glucose release, ↓glycogenesis, ↑FFA release, ↑GNG 
Muscle: ↓glucose uptake, ↓protein synthesis, ↓glycogenesis, ↑FFA metabolism 

↑glucagon ↑ GNG, ↑glycogenolysis, ↑protein and fat catabolism 

↑cortisol ↑FFA release from adipose tissue 

↑GH ↑FFA release from adipose tissue 

4. Consequences: 
a. Neurological 

i. The brain is dependent on glucose for metabolism. 
ii. Hypoglycaemia  hyper-excitable neurones  nervousness, agitation, sweat, 

clonic seizures, loss of consciousness. 
b. Most other tissues can derive energy from fats, proteins through GNG or beta-oxidation 

when there is ↓glucose.  
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Physiol-04B12/02B13 Briefly describe the secretion and functions of renin and angiotensin.  

1. The renin-angiotensin system is the system by which the kidney exerts control over body water 
and electrolyte homeostasis. 
 

2. Components of the RAS – The Juxtaglomerular apparatus:  
a. Juxtaglomerular cells: wall of afferent arteriole 

i. Baroreceptors – sense low pressure 
ii. Effector – secrete renin (granular cells) 

b. Macula densa – wall of distal tubule 
i. Sensor: chemoreceptor for sodium concentration in tubular fluid 

ii. Effector: release renin from JG cells, controls afferent arteriole tone for TG 
feedback.  

c. Afferent and efferent arterioles 
 

3. Control of renin release: 
a. Feedback inhibition from angiotensin II 
b. Autonomic:  circulating catecholamines + SNS stimulation via β1 receptors on JG cells 
c. Baroreceptors: JG apparatus sense ↓ arteriolar BP  secrete renin 
d. Chemoreceptor: Macula densa sense ↓ Na/↑K   secrete renin 
e. Other:  

i. Prostaglandins ↑ renin 
ii. Vasopressin ↓ renin 

 
4. Function: 

a. Renin is the rate limiting enzyme for the reaction: 
𝐚𝐧𝐠𝐢𝐨𝐭𝐞𝐧𝐬𝐢𝐧𝐨𝐠𝐞𝐧 ⇒ 𝐚𝐧𝐠𝐢𝐨𝐭𝐞𝐧𝐬𝐢𝐧 𝐈 ( 𝐥𝐢𝐯𝐞𝐫, 𝐫𝐞𝐧𝐢𝐧) 

𝐚𝐧𝐠𝐢𝐨𝐭𝐞𝐧𝐬𝐢𝐧 𝐈 ⇒ 𝐚𝐧𝐠𝐢𝐨𝐭𝐞𝐧𝐬𝐢𝐧 𝐈𝐈 (𝐥𝐮𝐧𝐠, 𝐀𝐂𝐄) 
𝐚𝐧𝐠𝐢𝐨𝐭𝐞𝐧𝐬𝐢𝐧 𝐈𝐈 ⇒ 𝐚𝐧𝐠𝐢𝐨𝐭𝐞𝐧𝐬𝐢𝐧 𝐈𝐈𝐈 (𝐥𝐞𝐬𝐬 𝐩𝐨𝐭𝐞𝐧𝐭) 

b. Angiotensin II functions: 

Angiotensin II Function 

Direct Potent arteriolar vasoconstriction  ↑SVR  ↑blood pressure 
↑Na reabsorption from PCT 

Hormonal ↑ secretion aldosterone from adrenal gland  ↑Na reabsorption, K secretion 
from CD. 
Facilitates release and sensitisation to circulating catecholamines  ↑CO, MAP 
↑ secretion ADH  ↑water reabsorption CD. 
Negative feedback inhibition of renin from JGA 

CNS ↓ sensitivity of baroreceptor reflex  
Stimulation of thirst  ↑ fluid volume 

c. Overall effect: water and salt conservation, ↑ blood pressure. 
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Physiol-03A15/92 Describe the physiological actions of thyroid hormones.  

1. Thyroid hormones control the metabolic rate in the body and are synthesised and released from 
3 neuroendocrine organs: 

a. Hypothalamus: TRH (thyrotropin releasing hormone) 
b. Pituitary (anterior): TSH (thyroid stimulating hormone) 
c. Thyroid: T4 thyroxine, T3 tri-iodothyronine 

 
2. Cellular actions of thyroid hormones:  

a. Steps: 
i. Lipid soluble hormone diffuses through cell membrane into the cytoplasm 

ii. Bind to thyroid receptors in the nucleus – α and β subunits 
iii. Hormone-receptor complex binds to DNA  alters protein expression 
iv. ↑ protein synthesis, ↑mitochondrial activity, ↑ cellular activity 

b. Circulation: 
i. T4: T3 concentration 50:1 

ii. T4: T3 potency 1:3 
iii. T1/2 T4 = 7 days, T3 = 1.5 days 
iv. High protein bound to thyroglobulin (TRG) and albumin > 99% 
v. T3 binds more avidly and acts more rapidly than T4.  

 
3. Physiological actions: 

System Effect Action 

CVS ↑inotrope, 
chronotrope 

Sensitises myocardium to catecholamines 
↑ β-adrenergic receptors  ↑HR, SV, CO. Normal MAP due to vasodilation 
↑ α-myosin heavy chain expression (over β-myosin heavy chain)  
↑ATPase activity  ↑contractility 

Metabolic ↑ rate ↑ basal metabolic rate, ↑O2 consumption up to 60-100%  of most cells 
(except brain, uterus, testes, spleen). 
↑Na/K ATPase activity 
↑ heat production  ↑ heat loss via skin (peripheral vasodilation) 
↑ carbohydrate absorption 
↑ nitrogen excretion  protein catabolism 

CNS  Growth and development 
Deficiency: mental retardation (cerebral cortex), motor rigidity (basal 
ganglia), deafness (cochlea) 
↑ tendon reflex reaction time, tremor due to ↑SC activity 

Musculoskeletal Anabolic  
Catabolic 

Bone and cartilage growth and development 
Muscle breakdown  releases protein 

Endocrine Feedback Negative feedback on hypothalamus, pituitary  ↓TRH, ↓TSH 
Stimulates release of GH 

GI Anabolic ↑ carbohydrate absorption  ↑ post-prandial BSL 
↑ LDL receptor in liver  ↓ cholesterol 

Adipose Catabolic ↑ lipolysis 
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EXTRA NOTES 

4. Synthesis of thyroid hormones:  
a. Iodine is obtained from diet (150µg/day required)  absorbed upper SI  plasma 
b. Uptake into thyrocytes by Na/I symport (NIS, secondary active transport – ‘iodine 

trapping’) 
c. Transport from thyrocyte  colloid by Cl/I exchanger (pendrin) 
d. Iodide  iodine (by peroxidise, oxidation) 
e. Thyroglobulin synthesised in Golgi apparatus of follicular cells, and stored in colloid. 
f. Incorporation of iodine onto tyrosine residues which are part of thyroglobulin, a 

large glycoprotein  iodotyrosines (MIT + DIT), catalysed by iodinase: 
i. DIT + DIT  T4 (93%) 

ii. DIT + MIT  T3 (7%) 
iii. MIT + DIT  RT3 (inert) 

g. Thyroxine is stored in colloid as part of TRG 
h. Lysosomal activity of the follicular cells releases T3/4 from TRG into plasma by 

endocytosis. 
i. Peripherally, T4  T3 by deiodination 
j. Metabolised by deiodination in the liver, kidney, skeletal muscles  inactive 

compounds 
 

5. Regulation: 
a. TRH: Released from hypothalamus 

i. Inhibited by 
1. Feedback from T3/4 
2. Heat 

b. TSH: Released from anterior pituitary 
i. Inhibited by:  

1. T3/4 
2. Dopamine, somatostatin, glucocorticoids 

ii. Structure: 2 subunits 
1. α (common to LH, FSH, hCG) 
2. β specific for TSH 

iii. Effects: ↑T4 production via GPCR  ↑ adenylyl cyclase  ↑cAMP 
1. ↑ iodide uptake 
2. ↑ thyroid cell peroxidase 
3. ↑ secretion thyroglobulin from colloid  follicular cells  release 
4. ↑ thyroid blood flow 
5. Cell hypertrophy  goitre 
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Physiol-09A10 Describe the physiological effects of the glucocorticoids. 

1. Glucocorticoids are steroid hormones released by the zona fasciculata cells of the adrenal cortex 
which promote and control catabolism and the stress response in the body. 

a. Normal values: 
i. Cortisol (main) and corticosterone 

ii. 350mmol/L with morning peak 
iii. 96% protein bound (cortisol binding globulin, albumin) 
iv. T1/2 = 60min 

 
2. Cellular effects: 

a. Steps: 
i. Lipid soluble hormone which diffuses through cell membranes in to the 

cytoplasm 
ii. Binds to cytoplasmic glucocorticoids receptors 

iii. Hormone-receptor complex diffuses into nucleus  alters protein synthesis 
b. Metabolism: 

i. cortisol  cortisone (partially active) 
ii. cortisol Glucoronidation 

iii. Excreted in urine 
 

3. Physiological effects: 

System Action 

Catabolic 
 
 
 
 
Bone 

Anti-insulin, permissive effect on glucagon 
Carbohydrate: ↑glycogenolysis (↓glycogenesis), ↑gluconeogenesis 
Fat: ↑lipolysis, ↑GNG, redistribution to ‘Cushing’ areas 
Protein: ↑protein breakdown, ↓protein synthesis, GNG 
Overall: ↑BSL, muscle wasting, ketone formation 
↓ osteoblastic activity  ↓ bone formation, collagen synthesis 
↑osteoclastic activity  ↑osteoporosis 

Anti- 
Inflammatory 

Inhibition inflammatory cytokines 
Mast cell membrane stabiliser 
↓capillary permeability 

Stress CNS: Change EEG waveforms, irritation, psychosis 
GI: ↓PG synthesis, ↑acid secretion   ↑ ulceration 

Haematological ↑WCC, PMN, erythroblasts 
↓ lymphocyte, eosinophils  

CVS ↑ response to catecholamines  ↑SVR  hypertension 
Weak mineralocorticoid action  Na/water retention in CD 
Renal: Facilitation of water excretion 

Endocrine Negative feedback on hypothalamic (CRH), and pituitary (ACTH) release 
Permissive on glucagon, GH, T3/4, catecholamines 
↑PMNT (↑noradrenaline  adrenaline) 

 
EXTRA notes 

4. Control of glucocorticoids secretion: under direct control by CRH/ACTH from the hypothalamic- 
pituitary axis (hypophysial portal system) 

a. CRH: released from tuberoinfundibular neurons 
i. Control – stimulation from: 

1. Pain/trauma from nociceptive pathways 
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2. Emotional stress from limbic pathways 
3. Hypotension from baroreceptor  VMS 
4. Diurnal fluctuation from suprachiasmatic nuclei 
5. Neurotransmitters:  

a. Stimulated by ACh, 5HT 
b. Inhibited by adrenaline, GABA 

b. ACTH: 
i. Control:  

1. Directly stimulated by release of CRH from the hypothalamus. 
2. Directly inhibited by circulating cortisol 

ii. Effect: activates rate limiting step in adrenal synthesis of steroid hormones –  
𝑐ℎ𝑜𝑙𝑒𝑠𝑡𝑒𝑟𝑜𝑙 ⇒ 𝑝𝑟𝑒𝑔𝑛𝑒𝑛𝑒𝑙𝑜𝑛𝑒 

Action by GPCP  GS  ↑cAMP 
c. Other hormones– angiotensin II, vasopressin, serotonin, VIP.  

 
5. Synthesis of adrenal hormones: 

Hormone Cortisone Aldosterone 

Site Zona fasciculata Zona glomerulosa 

Synthesis Absorption of LDL  release of fatty acids + cholesterol 
Cholesterol  prenenolone (20,22 desmolase), under control of ACTH 

Stimulate ACTH 
Ang II 

ACTH 
Angiotensin II 
↑K+  depolarisation of glomerulosa cells 
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1994 Outline the physiological effects of bilateral adrenalectomy  

1. The adrenal glands located on the superior poles of each kidney 
a. Adrenal Cortex 70% 

i. Zona glomerulosa 15% - aldosterone 
ii. Zona fasciculata 50% - cortisol, some testosterone 

iii. Zona reticularis – 5% testosterone 
b. Adrenal medulla 30% – sympathetic ganglion made of chromaffin cells 

i. adrenaline, noradrenaline, dopamine 
 
 
 
 

2. Effect of adrenalectomy:  

Hormone Effect Adrenalectomy 

Glucocorticoids Catabolic: 
↑protein breakdown 
↑GNG, lipolysis 
↑ lipolysis 

Hypotension 
Hypoglycaemia 
Confusion, disorientation, weakness 
↓ metabolic rate 
 
↑ACTH, CRH, renin 
 
Circulatory collapse 

Stress response:  
anti-inflammatory – membrane stabiliser,  

Cardiovascular: 
Mineralocorticoid - ↑Na/K reabsorption 
↑ response catecholamines 

Other: 
Negative feedback on ACTH, CRH 
Permissive effects on glucagon, thyroxine 
↑WCC, PMN, ↓lymphocyte 

Mineralocorticoids Renal: ↑Na reabsorption, K excretion in CD 
Fluid retention 

Hypotension 
↓Na, ↑K  arrhythmias 
Metabolic acidosis Endocrine: ↑ACTH 

Catecholamines Cardiovascular: 
α1 – peripheral vasoconstriction, ↑BP 
β1 – ↑cardiac inotrope, chronotrope 
β2 – smooth muscle relaxation 

Cardiovascular collapse 
Hypotension, bradycardia 
Peripheral vasodilation 

Other: 
Catabolic – lipolysis, glycogenolysis 
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MAKE-UP: Briefly describe the role and regulation of calcium metabolism 

1. Calcium is an important circulating ion and is tightly controlled by the parathyroid, calcitonin and 
vitamin D hormones. 

a. Normal values 2.20-2.55mmol/L 
b. Distribution: 

i. Readily exchangeable (bone and plasma) 1% 
ii. Non-exchangeable 99% 

iii. Circulation: 
1. Free / ionised 45% 
2. Complexed with HCO3

- 10% 
3. Bound to plasma proteins 45% 

iv. Stored blood: all Ca bound to citrate (free Ca = 0) 
 

2. Role of Calcium: 
a. Membrane excitation: membrane depolarisation (especially in cardiac pacemaker 

cells) requires influx of Ca2+  
b. Muscle contraction: release of Ca2+ for excitation-contraction coupling 
c. Homeostasis: clotting factors require Ca2+ for activation though hypocalcaemia 

coagulopathy does not exist as levels are not compatible with life. 
d. Secretion: release of Ca2+ for excitation-secretion coupling (endocytosis) 
e. Structural: Ca2+ bound to outer surface cell membranes for structural stability. 

 
3. Regulation of Calcium 

Hormone Secretion Regulation Effect 

Vitamin D Skin: Vit D3 (light) 
Liver:25-OH-cholecalciferol 
Kidney: 
1,25 OH-cholecalciferol 
24,25 OH-cholecalciferol 
(inactive) 

Not closely regulated 
Stimulate: 
PTH 
 
Inhibit:  
Direct Vit D negative 
feedback (↓1α hydroxylase) 
Phosphate 

↑ Ca absorption in GIT 
↑ Ca, PO4 reabsorption from PCT 
(↑TRPV5) 
↑ osteoblastic activity 
Calcification of bony matrix 

PTH Parathyroid gland chief 
cells 

Stimulate: 
Mg required for PTH 
↑ PO4  
↓ Ca 
 
Inhibit: 
Negative feedback of ↑ Ca2+ 
Vitamin D 

↑ bone resorption of Ca 
↑ Ca resorption from DCT 
↓ PO4 reabsorption from PCT (↓ 
Na/Pi-IIa) 
↑ Vit D synthesis in kidney 
↑ osteoclastic / osteoblastic 
activity 

Calcitonin Thyroid gland parafollicular 
cells. 

Stimulate: 
↑ Ca > 2.4mmol/L 
Gastrin 

↓ bone resorption of Ca 
↓ reabsorption of Ca / PO4 from 
kidney 
↓ Vit D synthesis 
↓ GI absorption Ca 

Other 
hormones 

Others: 
↓ Ca – glucocorticoids, TFT, GH 
↑ Ca – estrogens, insulin 
Plasma proteins: ↓ albumin  ↑free ionised Ca 

↑ pH  ↑ ionised protein  ↑ Ca binding  ↓ effective plasma Ca 
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1992 Discuss the role of the hypothalamus in physiological control mechanisms. 

1. The hypothalamus is an important neuroendocrine organ that controls autonomic functions and 
hormonal output from the anterior pituitary.  
 

2. Function: 
a. Autonomic 

System Input Effect 

Cardiovascular Baroreceptors  vasomotor centre Anterior: ↓BP, HR (↓SNS, ↑PNS) 
Posterior: ↑BP, HR (↑SNS, ↓PNS) 

Fluid balance Osmoreceptors in paraventricular nuclei 
(PVN) and supraoptic nucleus 

PVN: tubuloinfundibular regulation of ADH 
secretion from posterior pituitary  ↑ 
water reabsorption. 

Thermoregulation Thermal sensors in the epidermis, and 
central receptors in the spinal cord 

Anterior: response to warm – sweating, 
vasodilation 
Posterior: response to cold – shivering, 
vasoconstriction 

Feeding Blood sugar levels at VMS Lateral nucleus: feeding 
Ventral nucleus:   satiety 

Defence Stress from: 
Nociception (pain) 
Limbic systems (emotion) 
Baroreceptors (hypotension) 

Controls release of catecholamines from 
adrenal medulla (SNS stimulation) 

Sexual behaviour Circulating oestrogens and androgens Changing sexual behaviour 

b. Hormonal - direct neural control of the posterior pituitary; paracrine control over 
anterior hypothalamus by release of factors into hypothalamic-hypophysial portal 
system. 

Hormone Effect Control 

Neurosecretory Magnocellular (SON, PVN): synthesise and 
secrete ADH, oxytocins 
Parvocellular: release hypophysiotrophic 
hormones into the tubuloinfundibular tract 

ACh: ↑ADH, oxytocin 
NA: ↓ ADH, oxytocins 
NA, dopamine, serotonin control release of 
hypophysial factors 

CRH ↑ACTH release Stimulated: Pain, Emotional stress, 
Hypotension 
Inhibited: glucocorticoids 

TRH ↑TSH, prolactin release Inhibited: T3/4  

GHRH ↑GH release Stimulated: ↓BSL, ↑ amino acids, α-
adrenergic, dopamine, serotonin, opioids. 
Inhibited: somatostatin 

GnRH ↑ FSH / LH release  

Dopamine ↓ Prolactin release  

Somatostatin ↓ GH, ACTH, TSH, Prolactin 
↓insulin, glucagon, pancreatic polypeptide 

Stimulation: ↑BSL, amino acids 

Oxytocin Stimulates uterine contraction during 
labour 

 

Vasopressin Promotes fluid retention in the kidney Stimulation: ↑osmolality, ↑ firing low 
pressure baroreceptors, stress, nausea, 
standing 
Inhibition: alcohol 
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MAKE-UP: Briefly outline the hormones produced by the pituitary. 

1. The pituitary gland lies at the base of the brain in the pituitary fossa is controls almost every 
aspect of endocrine function. It is connected superiorly to the hypothalamus by the 
infundibulum. It consists of 3 lobes: 

a. Anterior pituitary – upgrowth of the ectodermal outpouching (Rathke’s pouch), 
connected to the hypothalamus by long portal veins 

b. Posterior pituitary – downgrowth of the hypothalamic neurons 
c. Pars intermedius  

Hormone Function Control 

TSH Stimulates thyroid gland to produce T3/4. 
Regulates metabolic rate, growth, maturation. 

Thyrotropes 

ACTH Stimulates the adrenal cortex to produce glucocorticoids 
and mineralocorticoids, sex hormone precursors. 
Regulates metabolism and fluid balance 

Corticotropes 
Stimulation: CRH 
Inhibition: cortisol 

LH Regulates production of sex hormones in sex glands: 
- female: luteinisation, ovulation 
- male:  spermatogenesis 

Stimulation: GnRH 
Inhibition: Prolactin (post-partum 
amenorrhoea) 

FSH Stimulates growth and stimulation of ovarian follicle, 
regenerates menstruation 

Stimulation: GnRH 
 

MSH Undefined. Darkens skin  

Prolactin Proliferation and secretion of mammary glands Stimulation: TRH, suckling 
Inhibition: dopamine, 
somatostatin 

GH Promotes growth of most tissues.  
Regulates metabolism 

 

Posterior Pituitary: produced in the supraoptic and paraventricular 
nuclei of the hypothalamus.  

 

Oxytocin Stimulates uterine contraction during labour  

Vasopressin Promotes fluid retention in the kidney Stimulation: ↑osmolality, ↑ firing 
low pressure baroreceptors, 
stress, nausea, standing 
Inhibition: alcohol 

 
 


