
CHAPTER I I

REVIEW OF LITERATURE

Review o f Naproxen

P h ys ico -ch e m ica l P ro p e r t ie s  (1 , 3, 8)

Naproxen is  a naph tha lene  d e r iv a t iv e  w ith  a p ro p io n ic  ac id  s id e  

c h a in . I t ' s  chem ica l name is  (+ ) -2 - (6 -m e th o x y -2 -n a p h th y l)  p ro p io n ic  

a c id  o r d - 2 - ( 6 '-m e th o x y -2 '-n a p h th y l)  p ro p io n ic  a c id .

F ig u re  1 S t r u c tu r a l fo rm u la  o f  naproxen

E m p ir ic a l fo rm u la  

M o le c u la r w e ig h t

C14H14°3

230.27

D e s c r ip t io n ะ I t  is  an o d o r le s s , w h ite  to  o f f - w h i te  

c r y s ta l l in e  powder.

S o lu b i l i t y  ะ P r a c t ic a l ly  in s o lu b le  in  w a te r , s o lu b le  1

in  25 o f  a lc o h o l,  1 in  15 o f  c h lo ro fo rm ,

1 in  40 o f e th e r ,  and 1 in  20 o f  m e thy l

a lc o h o l.
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M e lt in g  p o in t  ะ about 156 c

Mechanism o f  A c t io n  (1 , 4)

Naproxen is  an n o n s te ro id a l-a n t i in f la m m a to ry  drug (NSAID) which 

had an a n t i- in f la m m a to ry ,a n a lg e s ic ,  and a n t ip y r e t ic  e f fe c ts .  L ik e  the  

o th e r NSAIDs, naproxen has been shown to  i n h i b i t  s p e c i f i c a l l y  cyc looxygenase , 

the enzyme re s p o n s ib le  f o r  a s tep  in  the  a ra c h id o n ic  cascade, thus l im i t i n g  

p ro d u c tio n  o f p ro s ta g la n d in s  in  a l l  t is s u e s .  Many s tu d ie s  i n  an im als 

in d ic a te d  th a t  naproxen in h ib i te d  p ro s ta g la n d in s  s y n th e s is ,  fo r  exam ple,

PGE, PGF in  f u l l - t e r m  p re g n a n t r a t  u te ru s  ( 9 ) ,  PGF2Œ in  ra b b it  t is s u e s  

(1 0 ) .  F u rth e rm o re , Crook e t  a l .  (11) has been re p o r te d  th a t  naproxen 

in h ib i te d  PGE2 s y n th e s is  in  human rheum ato id  s y n o v ia l microsomes and 

Tom linson e t  a l .  (1 ) found  a p o s i t iv e  c o r r e la t io n  between the in h ib i t i o n  

o f p ro s ta g la n d in  s y n th e s is  i n  v i t r o  and in  v iv o  a n t i- in f la m m a to ry  e f f e c t  

w h ich  may be re la te d  to  i t s  a b i l i t y  to  i n h i b i t  the  b io s y n th e s is  o f  

pros ta g la n d in s .

A d d i t io n a l ly ,  naproxen has been shown to  i n h i b i t  lysosom al enzyme 

and chem otaxis o f  PMNs w h ich  co nce rn ing  in fla m m a to ry  p rocess .

Adverse Drug R e a c tio n  .

E f fe c t  on g a s t r o in te s t in a l  t r a c t  (1 )

L ik e  o th e r  NSAIDs, the g a s t r o in te s t in a l  co m p la in ts  o f  naproxen 

have been reco rded  in  many in v e s t ig a t io n s .  They have been f re q u e n t ly  

a s s o c ia te d  w ith  abdom inal d is c o m fo r t and p a in , in d ig e s t io n ,  nausea, 

d ia r rh e a , s to m a t i t is ,  c o n s t ip a t io n  and h e a rtb u rn . Naproxen appeared 

to  have le s s  adverse e f f e c t  on the human g a s t r ic  mucosa than a s p ir in  

when g ive n  a t  the same dose used in  the tre a tm e n t o f  rheum atic  d is o rd e rs .
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In  g as troscopy  s tu d y , naproxen 250 mg. tw ic e  d a i ly  caused le s s  acute  

p a th o lo g y  o f g a s t r ic  mucosa than  4 .3  g. d a i ly  o f  a s p i r in  in  12 s u b je c ts  

whom w ith o u t  re c e n t h is to r y  o f  g a s t r o in te s t in a l  co m p la in ts  (1 2 ) .

Eventhough i t  had the e f f e c t  on g a s t r ic  mucosa, ra re  even ts  on 

g a s t r o in te s t in a l  b le e d in g , hem atem esis, and p e p t ic  u lc e r a t io n  have been 

occured . In  com parison w ith  o th e r  NSAIDs, naproxen a t  250 mg. tw ic e  

d a i ly  has been shown to  be s im i la r  to  ib u p ro fe n , fe n o p ro fe n  and k e to p ro fe n  

(13) b u t le s s  g a s t r o in te s t in a l  upse t than  in d om e th ac in  100 mg. to  150 mg. 

d a i ly  i n  p a t ie n ts  w ith  rheum ato id  a r t h r i t i s  o r o s te o a r t h r i t i s  (1 4 ) .

E f fe c t  on c e n t r a l  nervous system

The c e n tra l nervous system  adverse e f f e c t  o f  naproxen were 

headache, v e r t ig o ,  d raw s iness, i n a b i l i t y  to  c o n c e n tra te , and insom nia  

b u t few er e f f e c t  than a s p i r in  o r in d o m e th a c in  (1 ) .

O ther e f fe c ts

Some a s p i r in - s e n s i t iv e  p a t ie n ts  may be s e n s i t iv e  to  naproxen 

such as s k in ra s h  because o f  the same a c t io n  on p ro s ta g la n d in s  (1 , 4 ) .

The p ro lo n g a t io n  o f b le e d in g  tim e was found in  s u b je c ts  who re c e iv e d  

naproxen b u t le ss  e f f e c t  than a s p i r in .  A lso  fo r  the e v a lu a t io n s  o f  

l i v e r  fu n c t io n  te s ts  such as SG0T and SGPT may be occured  b u t in  a few 

cases.

P harm acok ine tics

Anim al S tud ies

From the r e s u l t  o f  Runkel e t  a l .  (1 5 ) ,  maximum le v e ls  o f 

r a d io a c t iv i t y  were ach ieved  in  10-20 m inu tes  in  the r a t  and i n  1-2
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ho u rs  i n  th e  dog and the  m i n i p i g  a f t e r  o r a l  a d m i n i s t r a t i o n .  S tu d ie s  

p e r fo rm e d  i n  be a b le  dog by Runke l e t  a l .  (16) i n d i c a t e d  t h a t  naproxen  

was r a p i d l y  absorbed  a f t e r  o r a l  a d m i n i s t r a t i o n .  I n  d i f f e r e n t  a n im a l 

s p e c ie s ,  the  h a l f - l i f e  o f  nap roxen  v a r i e d  f ro m  1.9 hours  i n  the  rhesus 

monkey to  35 hou rs  i n  the  dog (1 5 ,  1 6 ) .  Runke l e t  a l .  (15) re p o r te d  

t h a t  th e r e  was v e r y  l i t t l e  \ - l a b e l e d  nap roxen  rem ained i n  the  t i s s u e  

a n a ly z e d  2 4 -h o u r  a f t e r  o r a l  a d m i n i s t r a t i o n  o f  th e  r a d io a c t i v e  dose i n  

th e  r a t ,  t h a t  was a p p r o x im a te ly  0.01% was found  i n  th e  s p le e n  and 

h e a r t ,  and 0.05% was fo u n d  i n  the  GI t r a c t .  Naproxen has a r e l a t i v e l y  

s m a l l  vo lum e o f  d i s t r i b u t i o n  w h ic h  i n d i c a t e s  t h a t  a la r g e  f r a c t i o n  o f  

th e  d rug  i s  h e ld  i n  the  c e n t r a l  c i r c u l a t o r y  sys tem . The range o f  

vo lum e o f  d i s t r i b u t i o n  i n  d i f f e r e n t  a n im a l s p e c ie s  was 0 .09  1 / k g .  i n  

man to  0 .1 8  1 / k g .  i n  the  r o d e n t  ( 1 6 ) .  L ik e  o th e r  NSAIDs, n a p ro xe n  has 

h ig h  degree  o f  p r o t e i n  b in d in g  to  p lasm a, abou t 99% w h ich  p r o b a b ly  

r e s u l t  i n  low  vo lume o f  d i s t r i b u t i o n  ( 1 6 ) .  Naproxen was l a r g e l y  

b io t r a n s fo r m e d  i n  a n im a ls  and the m e ta b o l i t e s  v a r ie d  i n  d i f f e r e n t  s p e c ie s .  

Thompson and C o l l i n s  (1 )  r e p o r t e d  t h a t  the  p a t t e r n  o f  b io t r a n s f o r m a t io n  

i n  the  r a t  and the  p ig  resem b led  to  t h a t  i n  the  human. The m a j o r i t y  o f  

■^H-iabeled naproxen  was e x c r e te d  i n  the  u r i n e  and a b o u t  1 to  5% i n  the  

f e c e s .

Human s tu d ie s

The p h a rm a c o k in e t ic s  o f  naproxen  a f t e r  o r a l  a d m i n i s t r a t i o n  i n  

human were r e p o r te d  by s e v e r a l  i n v e s t i g a t i o n s  (1 5 ,  1 7 -2 1 ) .  Runkel e t  a l .  

(15 ) showed t h a t  nap roxen  was r a p i d l y  absorbed  and i t  p roduced peak 

p lasm a l e v e l  i n  2 h o u r s .  Naproxen a ls o  r e a d i l y  absorbed r e c t a l l y  f rom  

s u p p o s i t o r ie s  ( 1 7 ) .  The s tu d y  o f  250 mg. nap roxen  i n  f a s te d  and n o n - fa s  ted  

s u b je c t s  i n d i c a t e d  t h a t  the  a b s o r p t io n  r a t e  occu re d  more r a p i d l y  i n  f a s te d
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chan i n  n o n - fa s te d  s u b je c t s  b u t  the amount o f  naproxen  absorbed  was n o t  

s i g n i f i c a n t l y  d i f f e r e n t  ( 1 ,  1 8 ) .  A d d i t i o n a l l y ,  a n ta c id  conpounds 

c o n c o m i ta n t l y  a d m in is te r e d  w i t h  naproxen  a f f e c t e d  the  a b s o r p t io n  o f  

nap ro xe n , f o r  exam p le , th e  a b s o r p t io n  r a t e  o f  naproxen  was enhanced 

by c o n c o m i ta n t  a d m i n i s t r a t i o n  o f  s o d iu m b ic a rb o n a te , b u t  was reduced 

by c o n c o m i ta n t  a d m i n i s t r a t i o n  o f  magnesium o x id e  o r  a lu m in iu m  h y d ro x id e  

(1 ,  2 2 ).

The vo lume o f  d i s t r i b u t i o n  i n  human was a b o u t  0 .09  1 / k g .  and 

p lasma p r o t e i n  b in d in g  was a b o u t  99% (1 5 ,  1 6 ) .  Naproxen c ro sse d  the 

p l a c e n t a l  b a r r i e r  w i t h i n  20 to  30 m inu tes  a f t e r  a d m in i s t e r i n g  o r a l l y  

to  p re g n a n t  women and appea re d  i n  the  m i l k  o f  l a c t a t i n g  women a t  

a p p r o x im a te ly  1% o f  the  c o n c e n t r a t io n  i n  the  m a te rn a l  p lasma ( 1 ) .

A bou t 94% o f  th e  i n j e c t e d  r a d i o - l a b e l l e d  naproxen  was e x c r e te d  i n  the  

u r in e  and o n ly  0 .5  to  2.5% was found  i n  feces  (1 ,  1 6 ) .  70% o f  the

dose was e l im in a t e d  e i t h e r  as unchanged d rug  (10%) o r  as c o n ju g a te d  

n a p ro xe n  (60%) and a b o u t  23% o f  the  dose was e x c r e te d  as dem ethy led  

n a p ro xe n  (15 , 1 6 ) .  The p lasm a h a l f - l i f e  o f  nap roxen  a f t e r  o r a l  

a d m i n i s t r a t i o n  o f  s i n g l e  o r  m u l t i p l e  doses o r  s i n g l e  in t r a v e n o u s  dose 

ranged  between 12 to  15 h o u rs  (1 8 ,  2 3 ) .

T h e r a p e u t ic  e f f i c a c y

Rheum ato id a r t h r i t i s

C o n t r o l l e d  s t u d ie s  o f  naproxen  have de m o n s tra te d  t h a t  naproxen  

500 mg. o r  750 mg. d a i l y ,  in d o m e th a c in  150 mg. d a i l y ,  i b u p r o fe n  2 .4  g. 

d a i l y ,  f e n o p ro fe n  2 .4  g .  d a i l y ,  and a s p i r i n  3 . 6 - 4 .8  g. d a i l y  were 

e q u a l l y  e f f e c t i v e  i n  rh e u m a to id  a r t h r i t i s  p a t i e n t s  (1 ,  2 ) .  However, 

the le s s  f re q u e n c y  o f  s id e  e f f e c t s  t r e a te d  w i t h  nap roxen  was o b s e rv e d .



'Acute g ou t

The acu te  gou t p a t ie n ts  showed a good response to  naproxen a t  

a dose o f  600 mg fo llo w e d  by 300 mg every  8 hours o r 750 mg fo llo w e d  

by 250 mg eve ry  8 hours by re d u c t io n  in  p a in  and s w e ll in g  ( 1 ) .

A n a lg e s ic  e f f e c t

Naproxen i n  a s in g le  o r a l dose o f 400 to  600 mg has been shown 

to  be an e f f e c t iv e  a n a lg e s ic s  i n  p a t ie n ts  w ith  severe o r m oderate 

p o s to p e ra t iv e  p a in  r e s u l t in g  from  o rth o p a e d ic , d e n ta l and o th e r  s u rg ic a l 

p rocedure  (1 ) .
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