
Hormones 





work of Prof. Don Catlin 
•  "Next generation cheating” 
•  "losing on artificial hormones” 
•  Testosterone, stimulants, growth hormone, 

diuretics, masking compounds, erythropoietin 
(EPO), more 

•  New steroids THG tetrahydrogestrinone 
•  Testosterone synthetic has lower 13C/12C 
•  Balco (Bay Area Laboratory Cooperative) 
•  health (and legal and career) dangers 
•  baseball worship of record holders 















Pituitary 

•  (1) posterior pituitary 
•  (2) anterior pituitary as "master gland"  
•  (and the other glands it controls) 
•  (3) anterior pituitary  
•  (effects not mediated through other 

glands) 





Posterior pituitary 

•  neurosecretion from hypothalamus  
•  (peptides) 
•  oxytocin (milk, delivery) 
•  (synthetic to induce labor) 
•  Covered in Excretion lecture: ADH action on 

kidney vasopressin (ADH), H2O and blood 
pressure 

•  alcohol, caffein inhibit anti [diuresis] hormone 







Anterior pituitary 
•  releasing (and inhibiting) hormones (peptides) 
•  pituitary stalk Portal system
•  Anterior pituitary and its hormones (peptides)
•  Thyroid hormones Influence on metabolism, 
•  Negative feedback with pituitary Hypothalamus -

TRF-> + Ant. Pituit. -TSH->+ Thyroid -> 
thyroxine-- neck thyroxin (T4), triiodothyroxine 
(T3) 

•  iodine, sea food (and iodized salt)T3 and T4















Non-trophic hormones 
•  GH - 200 a.a. -bone, muscle, not fat,
•  GH - gigantism (bones grow long if too much GH 

when young), 
•  dwarfism (if too little GH when young), 
•  acromegaly (bones grow too thick if too much GH 

when already grown up, 
•  danger of GH abuse, abuse by body builders, 

dangers of extracts, 
•  now available through recombinant DNA research



gonadotropins 

•  "Master Gland”
•  sex hormones from pituitary:
•  LH (female) = ICSH (male); (luteinizing) 

(interstitial cell)
•  FSH (follicle)





Adrenal cortex 
•  Adrenal cortex - Glucocorticoids stimulate 

metabolism, inhibits inflamation.
•  Mineralocorticoids, the best known being 

Aldosterone helps kidney retain salt
•  Adrenalectomy causes salt loss and salt appetite.
•  Sweat glands are not as efficient at retaining salt 

as kidney.
•  That is why "Gatorade" (electrolyte) is used by 

athletes.



More 

•  Salt is also lost in cystic fibrosis (mutation 
of CFTR, cystic fibrosis transmembrane 
conductance regulator)





Adrenal medulla 
•  Epinephrine, (alias adrenalin) - activates body
•  Autonomic (vs voluntary) motor control: 

sympathetic (vs parasympathetic) 
•  Sympathetic nervous system uses norepinephrine 

at postganglionic synapses. Sympathetic - "fight or 
flight”

•  Helps in metabolism to release glucose to blood 
stream

•  Muscles activity up, peripheral circulation and 
digestion inhibited Heart rate goes up







Glucose (insulin and 
Glucagon) and diabetes 

•  pancreas, 
•  which is largely a digestive exocrine gland, 
•  islets of Langerhans endocrine 
•  the beta cells make insulin 
•  the alpha cells make glucagon
•  Insulin- sugar uptake into cells (blood sugar 

down), 
•  make glycogen in muscle & liver



Diabetes mellitus 
•  Type 1 autoimmune disease beta cells are 

destroyed, young people, insulin dependent 
•  inject insulin - protein, must inject 
•  Type 2, older people, genetic, correlated with 

overweight, non-insulin dependent
•  sugar in urine-Eye problems (too many new blood 

vessels - angiogenesis) and cardiovascular 
problems

•  Brain is not insulin-dependent - coma from too 
much insulin because no glucose for brain



Glucagon

•  Glucagon mobilize sugar to blood like 
adrenalin

•  sugar regulates insulin and glucagon





Calcium homeostasis 
•  Parathyroid - parathormone - blood Ca2+ up (from 

bones)near thyroid gland in neck
•  AlsoThyroid - thyrocalcitonin - blood Ca2+ down
•  Vitamin D sunlight, rickets, fish oil, hormone, 

absorption from gut
•  Osteoporosis - bone deterioration with age 

especially in women
•  Ca2+ very important, muscle (later), nerve (later)



Estrogen 
•  Menopause (pause in the menes) ["change of life" 

at about 50] - lack of estrogen.
•  hot flashes Osteoporosis -  
•  Hotly contested (a lot of negative press lately), 

partly because estrogen increases chances of 
breast cancer.

•  There is a drug, Tamoxifen that blocks estrogen's 
effects, differently in different tissues.








