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A n a m n e s t i c  R e s p o n s e  t o  an O p i o i d  

T r a n s i e n t  opac i t ies  deve lop  in  t h e  lenses  of mice  soon 
a f t e r  p a r e n t e r a l  i n j ec t i on  of a la rge  dose of a n  op io idL  
To le rance  to  t h i s  effect  c an  be  d e t e c t e d  e v e n  a f t e r  a 
s ingle  dose z. The  degree  of t o l e r ance  p r o d u c e d  is r e l a t ed  
to  t h e  size of t he  in i t i a l  dose a n d  can  be  d e t e r m i n e d  s 
sens i t ive ly  b y  p o t e n t i a t i n g  t h e  opio id  dose  w i t h  ins t i l l ed  
L-ep inephr ine  to  o b t a i n  a 50% inc idence  of c a t a r a c t  
fo rma t ion .  The  p a l p e b r a l  f issure widens  a f t e r  i n s i l l a t i on  
of s t rong  so lu t ions  of L-epinephr ine .  Th i s  increases  t h e  
inc idence  of opac i f i ca t ion  s ince t h e  a rea  of cornea l  
exposure  af fec ts  t h e  r a t e  of e v a p o r a t i o n  of t h e  t r a n s u d a t e  
f rom t h e  a n t e r i o r  c h a m b e r  of t h e  mouse  eye. Loss  of t h i s  
w a t e r  d i m i n i s h e s  h y d r a t i o n  of t h e  lens  a n d  reduces  i t s  
c lar i ty .  B y  itself ,  ins t i l l ed  L-ep inephr ine  in c o n c e n t r a t i o n s  
up  to  30% has  no  c a t a r a c t o g e n i c  effect .  

T h e  pu rpose  of t h e  p r e s e n t  s t u d y  was to  d e t e r m i n e  
w h e t h e r  a n  in i t i a l  dose of t h e  op io id  l evo rphano l ,  sen- 
s i t ized  t he  m o u s e  to  deve lop  g rea t e r  t o l e rance  to  t h e  
second dose of opio id  t h a n  would  be  expec t ed  f r o m  on ly  
a n  a d d i t i v e  effect.  T he  r a t i o n a l e  for  th i s  e x p e r i m e n t  
arose  f rom the  f i nd ing  3 t h a t  i n h i b i t o r s  of p r o t e i n  syn thes i s  
b locked  l en t i cu l a r  to le rance .  I f  t h e  d e v e l o p m e n t  of 
c a t a r a c t o g e n i c  to l e rance  to  l e v o r p h a n o l  is r e l a t ed  to  new 
p r o t e i n  s y n t h e s i s  t h e n  t h i s  t o l e r ance  process  m i g h t  show 
recal l  as occurs  in  t he  i m m u n e  s ta te .  

I n  con t ro l  e x p e r i m e n t s ,  3 groups  of 20 S w i s s - W e b s t e r  
female  mice,  we igh ing  20-25 g, were i n j ec t ed  i.p. w i t h  
a l e v o r p h a n o l  t a r t r a t e  so lu t ion  (0.2 ml) in  a s ingle  dose 
of 25 amoles /kg .  48 h la ter ,  l e v o r p h a n o l  was  g iven  i.p. 
in  a t e s t  dose of 75 [zmoles/kg. T he  l a t t e r  dose n o r m a l l y  
p roduces  a b o u t  20% inc idence  of o p a c i t y  in  n a i v e  mice.  
3 h before  t he  t e s t  dose of l evo rphano l ,  p h e n o x y b e n z -  
amine ,  10 mg/kg ,  was  g iven  i.p. in  o rde r  to  b l o c k  t he  
p o t e n t i a t i n g  ac t ion  of c i r cu la t ing  L-ep inephr ine  a b s o r b e d  
f r o m  t h e  eye. 30 ra in  before  t h e  t e s t  dose of l evo rphano l ,  
s t r o n g  so lu t ions  of L-ep inephr ine  were  ins t i l led  in t he  
c o n j u n c t i v a l  sac. 

T h e  c o n c e n t r a t i o n  of 5 .9% L ,ep inephr ine  p o t e n t i a t e d  
t h e  t e s t  dose of l e v o r p h a n o l  a n d  p r o d u c e d  opac i t i e s  in  

t h e  lenses  of ha l f  of t he  mice  m a d e  t o l e r a n t  w i t h  a s ingle  
p r ev ious  dose (25 ~zmoles/kg) of l e v o r p h a n o l  (Figure) .  
The  E D 5 0  was ca l cu la t ed  us ing  t h e  g r aph i c  m e t h o d  of 
LITCHFIELD a n d  WILCOXON ~. I n  t h e  n e x t  e x p e r i m e n t ,  
3 g roups  of mice  were  m a d e  t o l e r a n t  to  f r ac t iona l  doses 
of l e v o r p h a n o l ;  i n i t i a l ly  15 ~moles /kg  was  in j ec t ed  a n d  
8 h l a t e r  a n  a d d i t i o n a l  dose was g iven  of 10 vtmoles/kg. 
36 h a f t e r  t he  l a s t  dose of l evo rphano l ,  t h e  mice  were  
t e s t e d  as before.  The  to l e rance  p r o d u c e d  b y  t h i s  schedu le  
inc reased  t h e  E D 5 0  of L-ep inephr ine  to  15%.  W h e n  t h e  
i n t e r v a l  b e t w e e n  t he  f i r s t  l e v o r p h a n o l  dose (15 ~tmoles/kg) 
a n d  t h e  second dose (10 ~tmoles/kg) was  increased  to  
24 h, t h e  E D 5 0  c o n c e n t r a t i o n  of L-ep inephr ine  rose to  
23%.  However ,  w h e n  2 d a y s  s e p a r a t e d  dosing,  t he  
L-ep inephr ine  E D 5 0  fell to  18%. SVhen t h e  i n t e r v a l  was  
e x t e n d e d  to  5 d a y s  t h e  EDS0  of L-ep inephr ine  d r o p p e d  
to  13%.  To a s c e r t a i n  w h e t h e r  t h e  d i f ference  b e t w e e n  t h e  
e x p e r i m e n t a l  v a l u e s  a n d  con t ro l  r e su l t ed  solely f rom t h e  
inc reased  e x p e r i m e n t a l  per iod,  mice  were  i n j ec t ed  w i t h  
l e v o r p h a n o l  in  a dose of 25 [zmoles/kg, b u t  n o t  t e s t e d  
u n t i l  6 days  a f t e r  t h e  in jec t ion .  These  mice  showed  a n  
L-ep inephr ine  E D 5 0  of 8 .6%,  s l igh t ly  h i g h e r  t h a n  for  
mice  t e s t e d  on ly  2 d a y s  a f t e r  t h e  in i t i a l  l e v o r p h a n o l  
in jec t ion .  Th i s  va lue  was  s t i l l  s ign i f i can t ly  d i f f e ren t  
(p < 0.05) f rom the  E D 5 0  of each  e x p e r i m e n t a l  va lue .  

T h e  poss ib i l i ty  ex i s t s  t h a t  t o l e r ance  sens i t i za t ion  
p r o d u c e d  b y  t he  f i rs t  op io id  dose m a y  in f ac t  r e p r e s e n t  
a n  a d a p t i v e  e n z y m e  process.  However ,  in  a r ecen t  r ev iew s 
of t he  m e c h a n i s m s  respons ib le  for  opioid  to le rance ,  
Cochin  conc luded  t h a t  t o l e r ance  d id  n o t  r e su l t  f r om 
a l t e r ed  d r u g  m e t a b o l i s m .  Indeed ,  t h e  a c t i v i t y  of t h e  
induc ib l e  m i c r o s o m a l  enzyme,  N - d c m e t h y l t r a n s f e r a s e ,  is 
a c t u a l l y  r educed  s in  l ivers  of a n i m a l s  m a d e  t o l e r a n t  to  
t h e  ana lges ic  effects  of opioids.  I n  t h e  p r e s e n t  s tudy ,  t h e  
g r ea t l y  inc reased  to l e rance  w h i c h  d e v e l o p e d  a f t e r  t h e  
second op io id  dose g iven  days  l a t e r  s t r ong ly  suggests  a n  
a n a m n e s t i c  effect  a n d  is in  accord  w i t h  t h e  p o s t u l a t e d  ~ 
ex i s tence  of a n  i m m u n e - l i k e  m e c h a n i s m  for  opio id  
to l e rance  s. 
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Effects of single or fractional doses of levorphanol tartrate on the 
development of tolerance to the cataractogenic effect of a test 
dose (75 ~moles/kg) of levorphanol. Mice were pretreated with a 
single dose of 25 [zmoles/kg or the dose was fractionated as follows: 
15 ~tlnoles/kg was injected first and then 10 p~moles/kg was given 
8 h to 5 days later. The degree of tolerance was estimated from 
concentrations of instilled L-epinephrine which enabled half of the 
mice to develop cataracts (ED50). Horizontal bars indicate 95% 
confidence limits. 

Zusammen/assung. I n  MAusen e n t s t e h t  e ine To le ranz  
gegen den  k a t a r a k t o g e n e n  E f f e k t  e iner  Einze ldos is  y o n  
Opioid.  W e r d e n  f r a k t i o n i e r t e  Dosen  gegeben,  so en t -  
wicke l t  s ich j edoch  eine we i t au s  gr6ssere To le ranz ,  w o f i i r  
e ine Sens ib i l i s i e rung  als Ur sache  a n g e n o m m e n  wird.  
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