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2 compounds .  Th i s  dose of c lomiphene  was c lear ly  n o t  
ef fec t ive  e n o u g h  to  m a i n t a i n  t he  u t e r o t r o p h i c  effect  i t  h a d  
a t  3 doses no r  to  e x t e n d  v a g i n a l  corn i f ica t ion  t h r o u g h o u t  
t h e  t r e a t m e n t  pe r iod  as es t rad io l  did. I t  appea r s  t h a t  
c lomiphene  was es t rogenic  e n o u g h  to mimic  t he  ea r ly  ef- 
fects  of es t rad io l  b u t  n o t  to  m a i n t a i n  those  effects  ove r  
a long period.  

The  resu l t s  add  f u r t h e r  ev idence  to  t h e  r epor t s  4, 5, s t h a t  
genera l i za t ions  conce rn ing  t h e  re la t ive  es t rogenic  effec- 
t i veness  of s y n t h e t i c  ant•  shou ld  be v iewed w i t h  
cau t ion ,  These  agen t s  w h i c h  possess  a t  leas t  weak  es t ro-  
gen• m a y  be  as effect ive  or even  more  so t h a n  es t rad io l  
in  in f luenc ing  t h e  va r ious  indeces  of es t rogenic  sens i t iv i ty .  
Clearly,  c lomiphene  is one of those .  
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Summary. I n  id iopa th i c  h e a d a c h e  (IH) sufferers,  p h e n y l e p h r i n e  and  f en f lu ramine  induce  a p u p i l l a r y  d i l a t a t i on  respec- 
t i ve ly  g rea t e r  a n d  lesser t h a n  in controls .  T he  di f ference m a y  be  due  to a s u p e r s e n s i t i v i t y  of t h e  iris a l p h a  ad reno-  
ceptors  caused  b y  a def ic iency of n o r a d r e n a l i n e  in t he  iris adrenerg ic  ne rve  t e r m i n a l  of t he  I H  sufferer.  These  f indings  
seem to  s u p p o r t  t h e  h y p o t h e s i s  of a b r a i n  receptor ia l ,  m o n o a m i n e  supe r sens i t i v i t y  in  IH .  

I d i o p h a t i c  h e a d a c h e  (IH) could be  due  to  a n  i m p a i r m e n t  
of t h e  c e n t r a l  m o d u l a t i o n  of p a i n  2. A def ic iency of b r a i n  
monoamines ,  5 - h y d r o x y t r y p t a m i n e  in pa r t i cu la r ,  a n d  
c o n s e q u e n t l y  a s u p e r s e n s i t i v i t y  of t he  pecu l ia r  pos t -  
s y n a p t i c  receptors ,  ha s  b e e n  sugges ted  to  be  t he  m a i n  
b iochemica l  d i sorder  in  I H  3. 
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Fig. 1. Pupillary dilatation after phenylephrine 1% instilled in the 
right conjunctival sac. Each point represents the mean 4- SE; *, **, 
significantly different from the control group. 
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Fig. 2. Pupillary dilatation after a single oral dose of fenfluramine. 
Each point represents the mean 4- SE; *, significantly different from 
the control group. 

Since t he  pup i l  i n n e r v a t i o n  is cons idered  as a n  e m a n a t i o n  
of t he  b ra in ,  i t  is t he re fo re  possible  t h a t  t he  pupi l  reac-  
t i v i t y  p rov ides  i nd i r ec t  i n f o r m a t i o n  concern ing  t h e  mono-  
a m i n e  t u r n o v e r  a n d  recep to r i a l  s ens i t i v i t y  of t he  cen t r a l  
n e r v o u s  sys tem.  
Materials and methods. 12 drug-f ree  vo lun tee rs ,  sufferers  
f rom chron ic  headache ,  were s tud ied .  P h e n y l e p h r i n e  1% 
was ins t i l led  in 5 of t h e  p a t i e n t s  (3 w o m e n  a n d  2 m e n  w i t h  a 
m e a n  (4- SE) age of 40 ( •  19) years ,  r a n g i n g  f rom 35 to 
45) in  t he  r i g h t  c o n j u n c t i v a l  sac. The  r e m a i n i n g  7 pa -  
t i e n t s  (3 w o m e n  a n d  4 m e n  w i t h  a m e a n  (4- SE) age of 
30 (4- 40) years ,  r a n g i n g  f rom 17 to 48) rece ived  40 m g  
of f en f lu ramine  h y d r o c h l o r i d e  in a single oral  dose. 
The  con t ro l  g roup  was composed  of 11 h e a l t h y  drug-f ree  
vo lun tee rs .  5 con t ro l s  (2 w o m e n  a n d  3 men  w i t h  a m e a n  
(4- SE) age of 26 (4- 22) years ,  r a n g i n g  f rom 21 to  32) 
rece ived  pheny l eph r ine .  The  f en f lu ramine  con t ro l  g roup  
was composed  of 3 w o m e n  a n d  4 m e n  (wi th  m e a n  ( 4, SE) 
age of 32 ( 4. 18) years ,  r a n g i n g  f rom 20 to  42). 
The  pupi l  d i a m e t e r  was  a lways  s tud ied  in t he  same l igh t  
i n t e n s i t y  b y  us ing  t h e  p h o t o g r a p h i c  t e c h n i q u e  of S n e d d o n  
a n d  T u r n e r  4, s w i t h  some mod i f i ca t ions  s. The  pupi l  was  
m e a s u r e d  before  t h e  d rugs ;  15, 30, 45 a n d  60 min  a f t e r  
p h e n y l e p h r i n e  a n d  2, 4 ,  6 a n d  8 h a f te r  f en f lu ramine .  
Differences  b e t w e e n  pre-  a n d  p o s t - d r u g  va lues  and  be-  
t w e e n  h e a d a c h e  a n d  con t ro l  g roups  were c o m p a r e d  b y  
us ing  a t r a i n e d  S t u d e n t ' s  t - t e s t .  
Results. a) P h e n y l e p h r i n e  in s t i l l a t i on  did  n o t  induce  a n y  
s t a t i s t i ca l ly  s ign i f i can t  p u p i l l a r y  d i l a t a t i o n  in  controls .  
I n  I H  sufferers,  i t  p r o v o k e d  a s t a t i s t i ca l ly  s ign i f ican t  
mydr i a s i s  wh ich  l a s t ed  for a t  leas t  60 min.  The  p -va lue  
of t he  dif ference b e t w e e n  p r e - d r u g  a n d  15, 30, 45 a n d  
60 m i n  a f t e r  p h e n y l e p h r i n e  was  0.05, 0.01, 0.02 a n d  0.005 
respec t ive ly .  T h e  di f ference b e t w e e n  t he  con t ro l  a n d  
h e a d a c h e  g roup  was s t a t i s t i ca l ly  s ign i f ican t  45 and  60 
m i n  a f t e r  t he  eye ins t i l l a t ion  (figure 1). 
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b) Oral fenf luramine  d i la ted  pupils  in controls .  This  dila- 
t a t i on  was s ta t i s t ica l ly  s ignif icant  a t  4, 6 and 8 h af ter  
t he  d rug  wi th  p-value  0.05, 0.01 and  0.05 respect ively .  
There  was no s ignif icant  d i la ta t ion  of the  pupi ls  of I H  
sufferers  af ter  fenf luramine .  The difference be tween  the  
headache  and  contro l  groups  was s ta t i s t ica l ly  s ignif icant  
4, 6 and  8 h a f te r  the  drug  (figure 2). 
Discussion. The mydr ia t r i c  hype r - r eac t i v i t y  to  di rect  
a lpha  ad renocep to r  s t imula t ing  agent ,  pheny lephr ine ,  
seems to  indica te  a supersens i t iv i ty  of iris adrenergic  
recep tors  in IH.  
Fen f lu ramine  mydr ias is  in controls  was similar to  t h a t  
r epo r t ed  by  o thers  ~ bu t  in I H  sufferers i t  was s ignif icant ly  
less. This difference could be due to  a more  rap id  p lasma  
clearance of th is  drug  or to  a changed  reac t iv i ty  of the  
iris. Fenf lu ramine  prec ip i ta tes  headache  s, ~ convincingly  
b y  ac t ing  on the  m o n o a m i n e  t u r n o v e r  1~ In  animals  i t  
exh ib i t s  per iphera l  cardio-vascular  effects  ma in ly  b y  dis- 
p lacing noradrena l ine  s tores  a t  the  adrenergic  nerve  
t e rmina l  n .  If  t he  scarce fenf lu ramine- induced  mydr ias i s  
in I H  sufferers is due to a poor  effect  of the  drug  on the  

pupil ,  a reduced  release or avai labi l i ty  (or b o t h  of them) 
of noradrena l ine  in the  iris nerve  t e rmina l  can  be hypo-  
thes ized.  
In  conclusion:  We observed  on the  one h a n d  the  hyper -  
r eac t iv i ty  of t he  iris to an a lpha  ad renocep to r  s t imula tor ,  
pheny lephr ine ,  and  on the  o ther  a h y p o r e a c t i v i t y  to  a 
noradrena l ine  releaser, fenf luramine.  B o t h  these  suggest  
a condi t ion  of supersens i t iv i ty  caused b y  a deficiency of 
the  specific t r a n s m i t t e r  a t  the  iris adrenergic  neurona l  
si te in t he  I H  sufferer.  
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Summary. The effect  of NA in jec ted  in to  the  la teral  cerebral  vent r ic le  on Te was blocked by  a lpha-adrenergic  receptor  
blockers,  b u t  no t  by  be ta - recep to r  blockers,  whereas  the  effect  of sys temica l ly  admin i s t e red  NA was blocked by  i.p. 
admin i s t e red  be ta - recep to r  blockers,  b u t  no t  by  alpha-blockers .  

Noradrena l ine  (NA) in jec ted  s.c., i .m., i.v. or into the  
la tera l  cerebral  ventr ic le  increased oxygen  consumpt ion  
and  colonic t e m p e r a t u r e  in newborn  animals  2-s. The 
effect  of NA appl ied cent ra l ly  a-~, as well as sys temi-  
cally~, s decreased wi th  age and  prac t ica l ly  d i sappeared  

2T O~ 30min 60 min 90 min 120 min 

a t  the  age of 3-4 weeks. In  cont ras t ,  adrenal ine  hav ing  
an effect  of only  a f rac t ion  t h a t  of NA in the  newborn  
guinea-pig  7, re ta ins  its effect iveness  on metabol ic  ra te  
t h r o u g h o u t  life ~. For  a more  p e n e t r a t i n g  analysis,  b o t h  
NA and  the  adrenergic  blocking drugs  were admin i s t e red  
sys temica l ly  and centra l ly .  
Materials and methods. Colonic t e m p e r a t u r e  (Tc) was 
measured  by  co p p e r - co n s t an t an  the rmocoup les  in a d e p t h  
of 6 cm at  an amb i en t  t e m p e r a t u r e  of 30~ in unanaes-  
the t i zed  guinea-pigs aged 1-12 days.  This age was chosen 
because wi th in  th is  range the  decrease in t he  effect  of NA 
could be demons t r a t ed ,  and  the  increase in Tc was still  
cons i s ten t ly  p resen t  a t  the  age of 12 days  3. The drugs 
were in jec ted  e i ther  i.p., i .m., or in to  the  la teral  cerebral  
vent r ic le  (i.c.v.) t h r o u g h  the  soft  skull. Alpha-  and  be ta -  
adrenergic  receptor  blockers  were in jec ted  30 min  before 
NA. In jec t ions  of physiological  saline served as controls.  
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Fig. 1. The effect of 20 ~1 physiological saline i.e.v. (~) ,  100 M.g/kg 
NA i.m. (rT), 10 ~g NA i.c.v. (l~), 1 mg/kg propranolol i.p. (1~1), 
1 mg/kg propranolol i.p. + 100 [xg/kg NA i.m. (~), 1 mg/kg pro- 
pranolol i.p. + 10 ~g NA i.c.v. ( ~ ) ,  30 p.g propranolol i.c.v. (m) ,  
30 ~.g propranolol i.c.v. + 100 Fg/kg NA i.m. (s and 30 Fg Pro- 
pranolol i.c.v. + 10 ~g NA i.c.v. ( D )  on colonic temperature 30, 60, 
90 and 120 rain after NA. 
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