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é here  we  are,  some  case  studies . 

1. Inflammation  and Non -Steroidal  Anti -Inflammatory  Drug  (NSAID);  
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é a short  journey  through  inflammation . 
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é the  magic  arachidonic  acid . 

Arachidonic  acid   (AA,  sometimes  ARA)  is a polyunsaturated  omega -
6 fatty  acid  20:4(ɤ-6), or  20:4(5,8,11,14). 

ɤ-6 

Chemical  formula  C20H32O2  

Molar mass  304.474  g·molī1  

log P  6.99  

Acidity  (pKa)  4.75  
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é and  the  two  magic  enzymes  COX-1 and  COX-2. 

Cyclooxygenase  (COX), officially  known  as prostaglandin -endoperoxide  synthase  
(PTGS),  is an enzyme  that  is responsible  for  formation  of  prostanoids , including  
thromboxane  and  prostaglandins  such  as prostacyclin , from  arachidonic  acid . 
The specific  reaction  catalyzed  is the  conversion  from  arachidonic  acid  to  
Prostaglandin  H2, via  a short -living  Prostaglandin  G2 intermediate . 
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é and  the  two  magic  enzymes  COX-1 and  COX-2. 

In terms  of  their  molecular  biology,  COX-1 and  COX-2 are  of  similar  
molecular  weight,  approximately  70 and  72 kDa,  respectively,  and  having  
65% amino  acid  sequence  similarity  and  near -identical  catalytic  sites . 
Both  proteins  have  three  domains : an N-terminal  EGF-like  domain,  a 
small  4-helical  membrane  anchor,  and  a core  heme -peroxidase  catalytic  
domain . Both  form  dimers . The membrane  anchor  fixes  the  proteins  into  
the  endoplasmic  reticulum  (ER) and  microsome  membrane . 



      S.MORO ï CFTII  INTRODUCTION M 
M S Confidential and Property of ©2012 Molecular Modeling Section  

Dept. Pharmaceutical and Pharmacological Sciences ï University of Padova - Italy  

é and  the  two  magic  enzymes  COX-1 and  COX-2. 

There  are  two  isozymes  of  COX encoded  by distinct  gene  products : a 
constitutive  COX-1 and  an inducible  COX-2, which  differ  in their  
regulation  of  expression  and  tissue  distribution . The expression  of  these  
two  transcripts  is differentially  regulated  by relevant  cytokines  and  
growth  factors . This  gene  encodes  COX-1, which  regulates  angiogenesis  
in endothelial  cells . COX-1 is also  involved  in cell  signaling  and  
maintaining  tissue  homeostasis . A splice  variant  of  COX-1 termed  COX-3 
was  identified  in the  CNS of  dogs,  but  does  not  result  in a functional  
protein  in humans .  

COX-1 promotes  the  production  of  the  natural  mucus  lining  that  
protects  the  inner  stomach  and  contributes  to  reduced  acid  secretion  
and  reduced  pepsin  content . COX-1 is normally  present  in a variety  of  
areas  of  the  body,  including  not  only  the  stomach  but  any  site  of  
inflammation .  
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Non -Steroidal  Anti -Inflammatory  Drug  (NSAID)  
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Acetylsalicylic  acid  (ASA)é better  known  as 
Aspirin  

Chemical  formula  C9H8O4  

Molar mass  180.159  g·molī1  

log P  1.18  

Acidity  (pKa)  3.50  

Also  known  as Aspirin,  acetylsalicylic  acid  (ASA)  is a commonly  used  
drug  for  the  treatment  of  pain  and  fever  due  to  various  causes . 
Acetylsalicylic  acid  has  both  anti -inflammatory  and  antipyretic  effects . 
This  drug  also  inhibits  platelet  aggregation  and  is used  in the  prevention  
of  blood  clots  stroke,  and  myocardial  infarction  (MI) 
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Acetylsalicylic  acid  (ASA)é better  known  as 
Aspirin  

In 1971 , British  pharmacologist  John  Robert   Vane,  then  employed  by the  
Royal  College  of  Surgeons  in London,  showed  aspirin  suppressed  the  
production  of  prostaglandins  and  thromboxanes  For  this  discovery  he 
was  awarded  the  1982  Nobel  Prize  in Physiology  or  Medicine,  jointly  with  
Sune  Bergström  and  Bengt  Ingemar  Samuelsson . 

Aspirin  is a medication  used  to  reduce  pain,  fever,  or  inflammation . 

Specific  inflammatory  conditions  which  aspirin  is used  to  treat  include  
Kawasaki  disease,  pericarditis,  and  rheumatic  fever . 

Aspirin  given  shortly  after  a heart  attack  decreases  the  risk  of  death .] 
Aspirin  is also  used  long -term  to  help  prevent  further  heart  attacks,  
ischaemic  strokes,  and  blood  clots  in people  at  high  risk .  
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Acetylsalicylic  acid  (ASA)é better  known  as 
Aspirin  

Aspirin  acts  as an acetylating  agent  where  an acetyl  group  is 
covalently  attached  to  a serine  residue  in the  active  site  of  the  
COX enzyme  (suicide  inhibition ). This  makes  aspirin  different  
from  other  NSAIDs  (such  as diclofenac  and  ibuprofen),  which  
are  reversible  inhibitors .  
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Acetylsalicylic  acid  (ASA)é better  known  as 
Aspirin  

General  scheme  for  the  trans -esterification  reaction  (R = H, 
alkyl,  enzyme) é here  is,  why  ortho ! 
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membrane  
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https://www.rcsb.org/structure/5F19  
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HEME 

Ser530 (COX -2) 
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Just  to  remember é 
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Non -Steroidal  Anti -Inflammatory  Drug  (NSAID)  
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Ibuprofen é isobutyl -pro pionic  acid -fen yl  

Chemical  formula  C13H18O2  

Molar mass  206.285  g·molī1  

log P  3.97  

Acidity  (pKa)  5.30  

Ibuprofen  is a non -steroidal  anti -inflammatory  drug  (NSAID)  derived  from  
propionic  acid  and  it  is considered  the  first  of  the  propionics . The formula  of  
ibuprofen  is 2-(4-isobutylphenyl)  propionic  acid  and  its  initial  development  
was  in 1960  while  researching  for  a safer  alternative  for  aspirin . Ibuprofen  
was  finally  patented  in 1961  and  this  drug  was  first  launched  against  
rheumatoid  arthritis  in the  UK in 1969  and  USA in 1974 . It  was  the  first  
available  over -the -counter  NSAID. 
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Ibuprofen é isobutyl -pro pionic  acid -fen yl  

S 

Ibuprofen,  like  other  2-arylpropionate  derivatives  such  as ketoprofen,  
flurbiprofen  and  naproxen,  contains  a stereocenter  in the  Ŭ-position  of  
the  propionate  moiety . The product  sold  in pharmacies  is a racemic  
mixture  of  the  S and  R-isomers . The S (dextrorotatory)  isomer  is the  more  
biologically  active ; this  isomer  has  been  isolated  and  used  medically  
(see  dexibuprofen  for  details) . 

 

The isomerase  enzyme,  alpha -methylacyl -CoA racemase,  converts  (R)-
ibuprofen  into  the  (S)-enantiomer  
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https://www.rcsb.org/structure/4PH9  
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Just  to  remember é 


