
Indian J Physiol Pharmacol 2008; 52 (1) : 99–100

LETTER TO  THE  EDITOR

CHLOROQUINE’S PATHO-TOXICOLOGICAL EFFECT ON THE RETINA –
A NITRIC OXIDE AND CAMP MEDIATED MECHANISM

Sir,

( Rece ived  on  October  27 ,  2007 )

Chloroquine is  used,  part icular ly in the
th i rd  wor ld ,  as  a  cheap  an t imala r ia l  and
for  the  t rea tment  o f  rheumato id  a r th r i t i s ,
lupus  e ry thematosus  and  var ious
inf lammatory  condi t ions .  Chloroquine
promotes  a t t enua t ion  of  cAMP and  an
increase in nitric oxide (NO) production (1).
Rena l  func t ion ,  media ted  th rough  these
factors, is compromised by chloroquine when
inges ted  in  combina t ion  wi th  e thanol  (2 ) .
Chloroquine’s toxicological consequences on
the  re t ina  a re  mul t i fac tor ia l  inc lud ing
lysosomal  dysfunc t ion  (3) ,  aber ra t ions  in
serum proteins and free amino acids (4), and
various l ipidemic effects (5).

The  eye  i s  an  ex t remely  complex  and
ef f ic ien t  sense  organ .  Wi th in  i t s  orb i t  the
eye is endowed with a layer of receptors, a
metabol ica l ly  ac t ive  l ens  and  cornea  tha t
focus  l igh t  on to  re t ina l  recep tors ,  and  an
opt ic  nerve  tha t  conduc ts  nerve  impulses
to the visual cortex in the brain (6). Incident
l ight  i s  captured by a  sequence of  events ,
collectively phototransduction, and converted
in to  ac t ion  po ten t ia l s  in  b ipo la r  ce l l s  and
neural  elements within the optic  nerve (7) .

I  propose that  chloroquine damages the
re t ina  v ia  s t imula t ion  of  NO produc t ion
and  ind i rec t ly  v ia  a  reduc t ion  of  cAMP

concent ra t ion .  Wi th  a t t enua t ion  of  cAMP,
there  is  a  decrease in  associated a l los ter ic
signals normally involved in an increase in
the  ra te  o f  ca tabol ic  reac t ions .  Act iva t ion
of  phosphorylase  and glycogenolys is  drops
(8) .  NO,  a  f ree  rad ica l ,  causes  damage  to
living cells ,  result ing in morphological  and
nuc lear  a l t e ra t ions  in  the  re t ina  (9 ) .
Al though  NO ac t iv i ty  decreases  dur ing
re t ina l  i schemia- reper fus ion ,  i t  inc reases
the  th ickness  of  the  inner  p lex i form layer
of  the  re t ina  (10)  and  con t r ibu tes  to
capi l lary  degenera t ion  (11) .

H y p o t h e s i s

I  hypothesise  that  chloroquine-mediated
a t tenua t ion  of  cAMP decreases  the
sensitivity of phosphofructokinase-1 to small
a l t e ra t ions  in  the  energy  s ta tus  o f  a  ce l l .
Consequently,  there is  a diminished control
of  the  amount  of  carbohydra te  undergoing
glycolysis before it  enters the Tricarboxylic
Acid  Cycle  (TCA).  Ul t imate ly ,  as  there  i s
less  ATP produced ,  the re  i s  no  longer  a
spar ing  ac t ion  of  fa t ty  ac id  ox ida t ion  on
glucose  metabol i sm.  Addi t iona l ly ,  an
at tenuated  Pas teur  ef fec t  resul t s  in  a  drop
in  g lucose-6-phospha te  and  a  s t imula ted
glucose uptake transporter  into extrahepatic
tissues. This is likely to elevate intracellular
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concentrat ions of  glucose and subsequently increase  in t raocu la r  p ressure .


