Lectures 3 & 4: Pain & Pain Medication  

· 2 Types of Drugs; Over the counter (OTC) & Prescription 
·  Prescription 
· Requires a doctors prescription 
· $300 billion per year (U.S.)
· Over the Counter 
· $25 billion per year (U.S.)
· Some are “behind the counter “ meaning you need to ask for them 
· OTC vs. Prescription 
· OTC are cheaper, more commonly used, cost is visible (consumer pays) 
· Cough and Cold ($4.1 billion) and pain reliever ($2.7 billion) are the top OTC drugs 
· Side Affects 
· ALL DRUGS HAVE SIDE EFFECTS 
· Effect – what is the side effect 
· Incidence – how commonly does it occur 
· Both are needed to evaluate risk in taking the drug 
· Many people take the wrong drug and take drugs unnecessarily  
· Should not use drugs with a lot of conditions, drug combinations, and “natural remedies”
· Most popular drugs 
· Alcohol
· Caffeine 
· Aspirin 
· Nicotine 
ASPRIN
· Artificial substance 
· Comes from the willow tree which contains Salicylates 
· Active material in willow is called Salicin 
·   Henri Leroux (1829) figured out how to extract Salicin from willow bark 
      •  Supply was limited and expensive 
     • Salicylic acid is made from salicin 
     • The Kolbe-Schmitt reaction used Coal Tar to make Salicylic acid 
     • Much more convenient to do and made drugs available to everyone 
     • Originally sold as a Tablet 
     • Bayer converted it to a tablet 
     • Better than the natural substance 
     • Artificial drugs are better than natural drugs  
     • Good for preventing heart disease 
· Reduces clotting because it prevents prostaglandins, which promote     clotting.
     • Causes death after 60 pills
     • Tinnitus is causes after 10 pills (ringing in the ears) 
·  Not to be given to kids to avoid Rye Syndrome 
· Salicylic acid was a drug with benefits and problems 
· Benefits 
· Analgesic (pain relief)
· Antipyretic  (reduces fever)
· Anti-inflammatory 
· Problems 
· Bitter taste 
· Stomach irritation 
Acetylsalicylic Acid (Aspirin)
· On August 10th 1897 Felix Hoffmann synthesizes Salicylic acid to form Acetylsalicylic acid 
· Acetylsalicylic acid (A.S.A.) is the active ingredient in Aspirin 	
· Benefits 
· Pain relief 
· Fever
·  Inflammation 
· Decreased Heat Attack Risk 
· Side effects 
· Tinnitus 
· Stomach irritation 
· Thinning blood prevents effective clotting
· Prostaglandins 
· Discovered by Ulf von Euler in 1934 
· Local hormones that are produced and used in the same cell
· Exist for short times 
· Produces pain 
· Pain 
· Arachadonic Acid ---(cyclooxygenase) Prostaglandin  Pain
· Blood clotting 
· Arachadonic Acid ---(cyclooxygenase) Prostaglandin Thromboxanes  Blood clotting  
· Aspirin makes cyclooxygenase (COX) inactive, therefore preventing the development of Prostaglandins and Thromboxanes 
· COX-1 & COX-2 
· Aspirin irreversibly inhibits COX-1 and modifies the enzymatic activity of COX-2.
· COX-1 decreases the production of HCL and increases the production of the stomachs mucus lining 
·  COX-2 normally produces prostanoids, which produces the pain.
· Prostaglandins help protect the stomach 
· Decrease acid production 
· Increase mucus production 
· This is why regular use of Aspirin cause stomach irritation and ulcers

· Reye Syndrome 
· Most common in children
· Side affect of Aspirin  
· Causes swelling of the liver and the brain 
· Generic drugs are he same quality as name brands 
· Same chemical substance 
· Same dosage 
· Must have equivalent bioavailability 
· Bioavailability: Same amount of drug enters the body 
Acetaminophen (Tylenol)
· A product of Antikamnia ( COAL TAR) or Phenacetin 
· Raises the pain threshold 
· Not for inflammation, it does not inhibit prostaglandin synthesis 
· Typically used to treat arthritis 
· No risk of Rye Syndrome or stomach irritation
· Does not thin blood, not good for heart attacks 
· Can cause Liver damage; do not take for a hangover. 
· In 1982 someone put cyanide tablets in Tylenol bottles 
· This prompted the safety seal required on all OTC medications 
[bookmark: _GoBack]Ibuprofen (Advil & Motrin)
· Developed in 1961
· Originally by prescription only, OTC approved in 1984
· Similar to Aspirin, it inhibits cyclooxygenase 
· Pain relief last longer
· Thins blood and may cause stomach irritation 
· No Rye Syndrome 
Naproxen (Aleve)
· Very good for treating inflammation 
· No Rye Syndrome 
VIOXX
· Specifically targets COX-2 
· Does not show stomach irritation or side effects 
· However is was noticed that there was a increased risk of heart attacks 
· Taken off the market in 2004

P ———
S5 ionperer05)
S nger e 05)
L ————

Congh Gl 541 illen)adpi el 527 ) v pOTC

STy,
i
[ —
s .
S

R vt e R
<Cams sl




