
------ jasricart.com | jasric | Krystle R. Carkeek | 2016 | For Reference Only ------ 

THE ENDOCRINE SYSTEM 
 
Consist of organs known as glands that secrete hormones (signaling molecules) directly to circulatory system 
Vascular but ductless  (hollow lumen-ex. exocrine glands) 
 
Exocrine Glands: Salivary, sweat and gastrointestinal tract glands 
Endocrine Glands: Hypothalamus, Pituitary, Thyroid, Parathyroid, Pineal, 
Pancreas, Adrenal, Gonads 
Secondary Endocrine Glands: Thymus, Gastrointestinal, Bone, Kidney, Liver, 
and Heart 
 
TYPES of Hormones: function and structure 
Autocrine- functions at the cell that makes them 
Paracrine- function regionally  
Endocrine- functions at a distance 
 
Direct hormones- secreted and act directly on target tissue 
Tropic hormones – require intermediary to act- release of another hormone at 
organ level 

Peptides (Proteins and Polypeptides) Steroids Amino Acid (Tyrosine) Derivatives 
 
SHORT LIVED: FAST ACTING 
BIND to extracellular receptor 
2° messengers 
 
MOST of bodies hormones 
Smallàlarge 
From cleaved polypeptides 
Made in RERàGolgi-modification and 
packagingàvesiclesàreleased exocytosis 
Charged- cannot pass membrane 
Act via second messenger systems 
Water soluble- travel freely in blood stream 
Do NOT require carriers 
 

 
LONG-LASTING: SLOW 
BIND to intracellular receptors 
1° messengers 
 
Derived from cholesterol (lipids) 
Non-polar- easily pass membrane 
Dimerization 
Transcription/translation level effect 
NOT water soluble-carried by proteins 
throughout body (generally inactive with 
protein) 
 
FROM: Adrenal cortex and Gonads 
 

 
Made of 1 amino acid 
Act like proteins and steroids 
Ex: 
    -ThyroidàT3 and T4- steroids + 1° 
messengers 
    -Catecholamines – proteins + 2° 
messengers 
 
FROM: Thyroid and Adrenal Medulla 

 
Endocrine glands 
Hypothalamus: dual role (endocrine and nervous  

system)--control center of endocrine system- funnels signals to pituitary  
Pituitary: master gland- takes signal from hypothalamus, directs to all other glands  

Thyroid- regulates body’s metabolism [T3 and T4] 
Parathyroid-regulates blood calcium levels [PTH]  
Adrenal Glands- on top of kidneys 

Cortex-outer-adrenal corticosteroids [cortisol and aldosterone] 
Medulla- inner-catecholamines [Epi, Norepi] 

Gonads-release sex hormones 
Pancreas- control blood sugar [insulin and glucagon] 

 
 

 
 
 
 

 

Hormone Control: 
Metabolism: Liver, Kidney, Blood, Sweat 
Feedback Loops: Negative 
 
Ca2+ importance 
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Hormone Type Action Feedback Pathways/Other 

GnRH  
(Gonadotropin-releasing 

hormone) 

Tropic, 
Peptide 

Stimulates FSH/LH release from Anterior 
Pituitary 

Negative feedback from estrogen, 
progesterone, testosterone, and inhibin 
Positive feedback from estrogen days 12-
14 (late luteal) 

GnRHàFSH/LHàGonads (NF + PF) 
Testis: testosterone and inhibin 
Ovaries: estrogen and progesterone 
***HPG axis 

GHRH 
 (Growth hormone-releasing 

hormone 

Tropic, 
Peptide 

Stimulates GH release from Anterior 
Pituitary 

Promoted by sleep, stress, exercise, ↓ 
blood glucose, ghrelin, leptin 
Negative feedback from IGF-1 from liver, 
GH ,  somatostatin, ↑ blood glucose, FFA 

GHRHàGHàBone and Muscle Growth (direct) 

TRH  
(Thyroid-releasing hormone) 

Paracrine, 
Tropic 

Stimulates TSH release from Anterior 
Pituitary 

Negative feedback from T3/T4 TRHàTSHàT3/T4 (NF) 
***HPT axis 
 

CRF  
(Corticotropin-releasing factor) 

Tropic, 
Peptide 

Stimulates ACTH release from Anterior 
Pituitary 

Negative feedback from cortisol CRFàACTHàCortisol (NF) 
***HPA axis 

PIF (dopamine) 
(Prolactin-inhibiting factor) 

Tropic, 
Peptide 

Inhibits Prolactin release from Anterior 
Pituitary 

Positive feedback from prolactin, 
Promoted by suckling 

PIFà(-)ProlactinàLactation 

Somatostatin/GHIH 
(growth hormone-inhibiting 

hormone) 

Tropic, 
Peptide 

Inhibits GH and TSH release from Anterior 
Pituitary 
 

Promoted by ↑ blood glucose 
Negative feedback from ↓ blood glucose 
 

GHIHà(-)GH/TSH 
ALSO: PANCREAS and STOMACH 
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FSH  
F (Follicle-Stimulating Hormone) 

Tropic, 
Peptide 

ACTS on GONADS  
Females: Stimulates follicle maturation 
and Estrogen secretion  
Males: Production of ABP= 
spermatogenesis, stimulates Sertoli cells 
(nourishing)=sperm maturation 

Estrogen: 
Positive (late follicular= surge-
LH=ovulation)  
Negative (early follicular=level off of 
GnRH, LH, FSH)  

Estrogen-in response to FSH-secondary female 
sex characteristics 
 
Embryo: development of reproductive tract 
Adults: THICKENING of endometrium 

LH 
 L (Luteinizing Hormone) 

Tropic, 
Peptide 

ACTS on GONADS  
Females: Stimulates ovulation (peak LH) 
and secretion of Progesterone  
Males: Stimulates interstitial cells (Leydig 
cells) to produce Testosterone  

Progesterone: Negative feedback- GnRH- 
prevents ovulation of many eggs  
 
Testosterone: Negative Feedback on 
hypothalamus and anterior pituitary  

Testosterone- maintains male reproductive 
system and secondary male sex characteristics 
Progesterone- secreted by corpus luteum in 
response to LH, development and 
maintenance of endometrium 

ACTH 
 A (Adrenocorticotropic 

Hormone) 

Tropic, 
Peptide 

ACTS on ADRENAL CORTEX NEGATIVE FEEDBACK from cortisol Rapid and slow 

TSH 
T (Thyroid-Stimulating Hormone) 

Tropic, 
Peptide 

ACTS on THYROID T3 + T4  NEGATIVE FEEDBACK  
↓ Sensitivity of anterior pituitary to TRH = 
↓ TSH secretion 
 

Can test TSH to see if thyroid is working 
properly  
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Prolactin Direct 

BREAST TISSUE 
Stimulates milk production in mammary 
glands (always pathologic in males) 
Sexual gratification 

Dopamine/PIF release from 
hypothalamus DECREASES release of 
prolactin  
 

Milk ejection: (1) oxytocin release (2) 
dopamine release stopped (3) prolactin 
released 

Endorphins Direct Decreases perception of pain    

GH  
G (Growth Hormone-

Somatotropin) 

Direct 

LIVER, BONE + MUSCLE 
Promotes growth in bones and muscle- 
energetically expensive so prevents 
glucose reuptake in tissues not growing 
and stimulates breakdown of fatty 
acids==↑ availability of glucose 

NEGATIVE FEEDBACK from IGF-1 and 
somatostatin 
 
LIVER produces IGF NF loop, Muscle + 
bone only locally 
 

Bone growth-long bones-originates in 
epiphyseal plates- seal shut at puberty- 
Gigantism (↑GH before close) vs Dwarfism 
Acromegaly-Adults- ↑GH on smaller bones 
(hands feet and head) 

ADH or Vasopressin 
(Antidiuretic hormone) 

Tropic, 
peptide 

TARGET: Kidneys and blood vessels 
↑ reabsorption of water in collecting 
ducts of nephron/kidneys, Secreted in 
response to ↑ in solute concentration, 
results in ↑ blood volume 

↓ blood volume- sensed by 
baroreceptors 
↑ blood osmolarity- sensed by 
osmoreceptors  
 

↑ Permeability of collecting duct to water= 
retention of water = ↑ BP and blood volume 

Oxytocin 
Tropic, 
peptide 

TARGET: Uterus and mammary glands 
Stimulates uterine contractions during 
labor, contraction of smooth muscle in 
breast for milk ejection, bonding behavior 

POSITIVE FEEDBACK  loop- “spiraling 
forward” 
Definitive endpoint=delivery 

Can also be stimulated by suckling  

Melatonin Peptide 

TARGET: Hypothalamus and Anterior 
Pituitary 
Circadian rhythm via receptors  
Antioxidant (protection of DNA) 

Decreases in light intensity = release of 
melatonin 
Blue light suppresses…Norepinephrine? 
 

Receives projections from retina, not involved 
in vision 
||Treatment for sleep disorders|| 

 T3 
(Triiodothyronine) Amino acid 

derivative 
 

TARGET: Most organs 
MORE Active 
Sets basal metabolic rate, ↑ cellular 
respiration + protein synthesis 

NEGATIVE FEEDBACK on Hypothalamus 
and Anterior Pituitary 
 
↓ Sensitivity of anterior pituitary to TRH = 
↓ TSH secretion 
 

Made in FOLLICULAR cells of thyroid 
(3 v 4 I’s on tyrosine) 
Hypo(hyper)thyroidism- lethargy, ↓ temp HR 
+ respiration, weight gain, cold intolerance 
Cretinism- developmental delay (↓ @ birth)  T4 

(Thyroxine) 

LESS Active (prohormone to T3) 
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Calcitonin Peptide 

TARGET: Most organs 
↑ Ca excretion from kidneys 
↑ Ca storage in bone 
↓ Ca absorption in gut 
Stimulates osteoblasts=bone constr 

High calcium in blood stimulates 
secretion of calcitonin from C-cells 

Made in PARAFOLLICULAR (C-CELLS) of 
thyroid 
OVERALL ↓ plasma Ca levels 

 

PTH 
(Parathyroid Hormone) Peptide 

TARGET: Bone small intestine, kidneys 
PO4

3-: mobilizes from bone, inhibits renal 
reabsorption,  
Ca: mobilizes from bone, promotes renal 
reabsorption—opposite of calcitonin 
ACTIVATES VitDàCa + PO4

3- absorption 
Stimulates osteoclasts=bone destruction 

High calcium levels decrease PTH release 
Low calcium stimulates release 
 
 

Antagonistic to calcitonin 
Calcium and Phosphate homeostasis Promotes 
excretion of  PO4

3- in urine 
ALSO: activates Vitamin D- essential for 
absorption of Ca + PO4

3- 

OVERALL: ↑ plasma Ca, no significant PO4
3- 
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 Cortisol/Cortisone 
(Glucocorticoid) sugar 

Steroid 
 

TARGET: Liver and Muscles 
↑ Gluconeogenesis 
↑ Fat breakdown in adipose 
↓ Protein synthesis 
↓ Glucose uptake in muscle and adipose 
↓ Inflammation and immune response 
 

From ACTH 
NEGATIVE FEEDBACK 

CRFàACTHàCortisol 
Released in times of physical and emotional 
stress  (long-term(slow) stress) 
Increases blood sugar for fuel to react quickly  
||Treat inflammation + joint pain with 
glucocorticoids|| 
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Aldosterone 
(Mineralcorticoid) salt Steroid 

TARGET: Kidneys 
↑ Na reabsorption in kidneys 
↑ Passive water reabsorption in kidneys 
↓ Reabsorption of K+ and H+ in kidneys 

NEGATIVE FEEDBACK- ANP 
Renin-angiotensin aldosterone system 
↑ BP = Juxtaglomerular cells 
(baroreceptors) secrete renin  
Renin: Angiotensin à Angiotensin I 
ACE:  Angiotensin I à Angiotensin II 
Angiotensin II stimulates adrenal cortex 

Salt and water homeostasis 
Most profound effect on kidneys 
Water follows sodium into blood stream  
OVERALL effect= ↑ Blood volume and BP 
BUT unlike ADH plasma osmolarity is same 
Promotes excretion of K+ and H+ in urine and 
retention of Na+ 
||ACE inhibitors- treat ↑ BP|| 

 

Cortical Sex 
Hormones 

(Androgens + Estrogens) sex 
Steroid 

TARGET: Gonads 
Males: small affect compared to 
androgens in testes, but estrogens would 
have effect 
Females: masculinizing effects 

SEE FSH/LH Androgens- DHEA and Testosterone 
 

 

Epinephrine  
(Adrenaline) 

Amino acid 
derivative 

TARGET: Heart, bronchioles, and blood 
vessels 
Secrete directly into circulatory system 
Dialate pupils 
Fight-or Flight response 
↑ HR, BMR and glycogenàglucose- 
glycogenolysis- in liver and muscle, lipid 
breakdown in fat cells 
↑ Vasodilation to heart lungs brain and 
skeletal muscle 
↓ Vasoldilation to gut kidneys and skin 

Cortisol increases catecholamine 
synthesis 

Sympathetic hormone 
Class- Catecholamines 
Stress response- cortisol and epinephrine 
(short term (fast) response  

 

Norepinephrine  
(Noradrenaline) 

Amino acid 
derivative 

TARGET: Heart, bronchioles, and blood 
vessels 
Secrete directly into circulatory system 
Fight-or Flight response 
↑ HR, lipid breakdown in fat cells 
↑ Vasodilation to heart lungs brain and 
skeletal muscle 
↓ Vasoldilation to gut kidneys and skin 

Dopamine inhibits = vasodilator Sympathetic hormone 
Class- Catecholamines 
 
OTHER in Medulla 
Dopamine: 
Enkaphalin: 

 

Glucagon Peptide 

TARGET: Liver and Adipose tissue 
↑ Glycogenolysis and gluconeogenesis in 
liver (glycogen to glucose) 
↑ Protein and fat degradation 

↓ blood glucose levels 
NEGATIVE FEEDBACK 
↑ Glucose levels inhibit glucagon release 
Cholescystokinin and gastrin increase 
glucagon release 

FROM α Islet cells 
 
OVERALL effect: ↑ blood glucose 
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Insulin Peptide 

TARGET: Many organs 
↑ Muscle and liver cells to take up 
glucose and store as glycogen; 
glycogenesis and glycolysis  
↑ Lipid intake and triglyceride in adipose 
↑ Fat and protein synthesis (anabolic 
effects) 

↑ blood glucose levels 
NEGATIVE FEEDBACK 
↓ Glucose levels inhibit insulin release 
dopamine reduces insulin production 
 

FROM β Islet cells 
ANTAGONISTIC to glucagon 
OVERALL effect: ↓blood glucose 
Hypoglycemia: ↑ insulin= ↓ blood glucose 
Hyperglycemia=Diabetes- ↓ insulin 
Polyuria and Polydipsia- ↑ urination 
frequency and thirst- bc nephron 
overwhelmed by ↑ glucose= osmotically active 
glucose in urine 

 

 Somatostatin Peptide 

TARGET: Pancreas 
↓ Release of insulin 
↓ Release of glucagon 
Suppress exocrine action of pancreas 
 
 

Inhibitor of both glucagon and insulin 
secretion 
↑ blood glucose and amino acid stimulate 
 

FROM δ Islet cells 
 
ALSO: HYPOTHALAMUS and STOMACH 
 
Pancreas has both endocrine and exocrine 
functions: islets of Langerhans = endocrine 
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Estrogen  Steroid 

TARGET: Female reproductive tract and 
mammary glands 

SEE FSH/LH Develop and maintain female reproductive 
system and secondary sex characteristics 

 

Progesterone Steroid 

TARGET: Female reproductive tract and 
mammary glands 

SEE FSH/LH Promotes maintenance of endometrium 

  Testosterone Steroid 

TARGET: Prostate, Seminal Vesicles and 
other 

SEE FSH/LH Develop and maintain male reproductive 
system and secondary sex characteristics 
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Angiotensinogen Peptide 

TARGET: Adrenal cortex, Kidney, 
Cardiovascular system 
Vasoconstriction and Na retention =↑ BP 
↑ release aldosterone 
 

***RENIN-ANGIOTENSIN SYSTEM ***RENIN-ANGIOTENSIN SYSTEM 

IGF 
(Insulin-like growth 

factor) 
Peptide 

TARGET: Bones, cartilage and other 
Can complement effects of insulin 
Promotion of cell proliferation  
Inhibition of apoptosis 
Growth and development 
 

Stimulated by GH 
NEGATIVE FEEDBACK for GHRH 

Secreted by LIVER 
Implicated in cancer 
***IGF axis 
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Gastrin Peptide 

ACTS on STOMACH 
Stimulates secretion of HCl by parietal 
cells, release of histamines, K+/H+ ATPase 
pump 

NEGATIVE FEEDBACK from HCl, 
somatostatin, glucagon, secretin, 
calcitonin 
Promoted by ↑ calcium in blood, proteins 
and amino acids, epinephrine 

Stomach, duodenum and pancreas 
↑ Acidity of stomach (H+ release in stomach 
cavity) 
Acid secreting parietal cell=Gastrin, ACh and 
Histamine 

 

Ghrelin Peptide 

ACTS on HYPOTHALAMUS 
Regulates appetite (hunger) 
Distribution and rate of energy use 
Activates reward system 

Promoted by empty stomach 
NEGATIVE FEEDBACK from stretched 
stomach 

Cells found mainly in stomach but also in the 
jejunum, lungs, pancreatic islets, gonads, 
adrenal cortex, placenta, and kidney… 
produced locally in the brain…energy 
homeostasis 
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Somatostatin Peptide 

ACTS on STOMACH 
↓ release of gastrointestinal hormones 
(gastrin, CCK, secretin, etc.) 
↓ rate of gastric emptying (smooth 
muscle/contractions and bloodflow) 
 

Promoted by HCl Act in paracrine manner, also in hypothalamus 
and pancreas 
ALSO: HYPOTHALAMUS and PANCREAS 
OTHER in Stomach: 
Histamine: ↑ gastric acid secretion 
Endothelin: ↑ smooth muscle contraction 
 
 

 

Secretin Peptide 

TARGET: Stomach, Liver, Pancreas 
↑ release of watery bicarbonate to buffer 
chime 
↑ effects of cholecystokinin + release of 
insulin, pepsinogen, and somatostatin 
↓ gastrin release from stomach 

Promoted by ↓pH and proteins in 
duodenum 

Inhibits gastric motility and stimulates bile and 
pancreatic juice secretion 

 

CCK 
(Cholecystokinin) Peptide 

TARGET: Stomach, Liver, Pancreas 
↓ gastric emptying and acid secretion 
↑ digestive enzymes and bile 
hunger suppressant 

Promoted by ACh, fatty acids, and amino 
acids 

Inhibits gastric motility and stimulates bile and 
pancreatic juice secretion 
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Erythropoietin Peptide 

TARGET: Bone marrow 
Stimulates bone marrow to produce 
Erythrocytres (red blood cells) 

Hypoxic/anemic conditions 
NEGATIVE FEEDBACK 

Liver production predominates in the fetal and 
perinatal period 
Renal production is predominant during 
adulthood. 
 

 

Calcitriol Steroid 

TARGET: 
↑ Blood calcium levels 
↑ Renal reabsorption of calcium and 
release from bone 

PTH stimulates 
NEGATIVE FEEDBACK on PTH 

Reduces loss of Ca in urine 
Active form of Vitamin D 
Acts in concert with PTH 

 

H
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(Atrial natriuretic peptide) 

Peptide 

TARGET: Kidneys, Adrenal Cortex, Heart 
↓ aldosterone secretion and BP 
↑ Renal reabsorption of Na and release of 
fat from tissue 
INHIBITS RENIN-ANGIOTENSIN SYSTEM 

Promoted by stretching of atrial wall 
Indirectly ↑ Na concentration 
INHIBITS RENIN-ANGIOTENSIN SYSTEM 
Inhibited via gradual degradation 

Promotes excretion of Na in urine==↓BP 
Homeostatic control of 
body water, sodium, potassium and fat  
OPPOSITE function of aldosterone 

 

Th
ym

us
 

Thymosin Peptide 

Stimulates T-Cell development -- -- 
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Thrombopoietin Peptide 

TARGET: Bone marrow 
Stimulates megakaryocytes to 
produce platelets 
 

NEGATIVE FEEDBACK FROM LIVER/KIDNEY 
 


