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Cerebrospinal Fluid 5-Hydroxyindoleacetic  Acid Level in Migrainous Patients During 
Spontaneous Attacks, During Headache-Free Periods and Following Treatment with 
L-Tryptophan.  

An i n v o l v e m e n t  of 5 - h y d r o x y t r y p t a m i n e  (5-HT) in 
mig ra ine  is now accep ted :  a n  e l eva ted  u r i n a r y  excre t ion  
of 5 -hydroxy indo leace t i c  acid (5-HIAA) and  of 5 -HT 
w i t h  a s ign i f ican t  fall in  p l a s m a  5 -HT has  been re- 
p o r t e d  1-7. 

The  cl inical  fea tures  of m ig ra ine  a t t a c k s  ac tua l ly  sug- 
gest  a n  i m p o r t a n t  i n v o l v e m e n t  of t he  cen t r a l  n e r v o u s  
sys tem,  a n d  5 -HT seems to  p l ay  an  i m p o r t a n t  role as 
m o d u l a t o r  in  some ne r vous  func t i ons  t yp i ca l l y  af fected 
in t he  migra ine ,  such  as t he  e m o t i o n a l  and  v e g e t a t i v e  
ones s. A sudden  decrease  of b r a i n  5 -HT has  r ecen t ly  been  
sugges ted  in mig ra ine  p a t i e n t s  du r ing  a t t a c k s  S; never -  
the less  2 r epor t s  on ly  concern  t h e  ce rebrosp ina l  f luid 
(CSF) 5 -HT level  in  these  subjects~,  1~ a n d  5 - H I A A  has  
on ly  r ecen t ly  been  d e t e r m i n e d  n .  

I n  t h e  e x p e r i m e n t s  here  repor ted ,  samples  of CSF  t a k e n  
b y  l u m b a r  p u n c t u r e  f rom mig ra ine  p a t i e n t s  d u r i n g  a 
s p o n t a n e o u s  a t t a c k  and  in  headache - f r ee  periods,  and  
f rom p a t i e n t s  w i t h o u t  mig ra ine  t a k e n  as controls ,  were 
e x a m i n e d  for 5 - H I A A  c o n t e n t ;  t he  changes  in CSF  5- 
H I A A  level  fol lowing 10 days  t r y p t o p h a n  a d m i n i s t r a t i o n  
a n d  t he  cl inical  effects are also discussed.  

All t he  p a t i e n t s  w ho  vo lun tee red ,  a f t e r  a careful  ex-  
p l a n a t i o n  of t he  p rocedures  involved ,  were k e p t  in  bed  
a n d  r e f r a ined  f rom drugs  a n d  food wh ich  are k n o w n  to  
c o n t a i n  amines  or subs t ances  wh ich  m i g h t  a l t e r  t he  
m e t a b o l i s m  of t he  amines .  5 - H I A A  was d e t e r m i n e d  
accord ing  to t h e  m e t h o d  of ASCHCROFT and  SHARMAN:t2, 
and  t h e  resu l t s  were s t a t i s t i ca l ly  e v a l u a t e d  b y  s t a n d a r d  
p rocedures  ( S t u d e n t ' s  t- test) .  

No difference was n o t e d  be t w een  t he  mig ra ine  p a t i e n t s  
in  headache - f r ee  per iods  a n d  t he  cont ro l s ;  t he  va lues  
recorded  d u r i n g  s p o n t a n e o u s  a t t a c k s  a p p e a r  to  be lower 
t h a n  t he  p reced ing  values,  b u t  t h i s  d i f ference does no t  
a t t a i n  s t a t i s t i ca l  s ignif icance ; moreove r  all  va lues  
recorded  are inc luded  w i t h i n  t he  n o r m a l  r ange  (20-40 ng /  
ml  ; Table) .  

Fo l lowing  10 days  L - t r y p t o p h a n  a d m i n i s t r a t i o n  (3 g, 
3 t i m e s  daily,  per  os), s u p p l e m e n t e d  b y  p y r i d o x i n e  
(300 m g  dai ly,  i.m.) a n d  ascorbic  acid (1 g daily,  i.v.), a 
s ign i f ican t  increase  in t he  CSF  5 - H I A A  c o n t e n t  was noted ,  
in  all  t h e  5 p a t i e n t s  s tud ied  (Figure).  Th i s  rise was  
c o m p a r a b l e  to  w h a t  we h a v e  obse rved  in 2 pa t i en t s ,  
t a k e n  as cont ro l s  (F igure) :  a s imi la r  increase  in C S F  
5 - H I A A  was recorded  b y  ECCLZSTON la in  d i f fe ren t  
neurologica l  p a t i e n t s  a f te r  a s ingle  large oral  dose of t h e  

a m i n o  acid and  b y  DUNNER 14 in depressed  sub jec t s  
t r e a t e d  w i t h  L - t r y p t o p h a n  in the  same doses as we used. 
Moreover ,  d u r i n g  t he  t r e a t m e n t  3 p a t i e n t s  d id  n o t  feel 
headache ,  1 p a t i e n t  no t ed  a decrease  in t he  f r equency  a n d  
seve r i ty  of t he  a t t acks ,  while  t h e  las t  p a t i e n t  d id  no t  show 
a n y  i m p r o v e m e n t .  

Conclusions. Our  resul t s  are  no t  in  keep ing  w i t h  those  
of KANGASNIEMI n, who  n o t e d  a n  increase,  t h o u g h  no t  
s ignif icant ,  of CSF 5 - H I A A  d u r i n g  mig ra ine  a t t a c k s ;  
never the les s  t he  smal l  a n d  no t  s t a t i s t i ca l ly  s ign i f ican t  
decrease  t h a t  we h a v e  recorded,  gives no  ce r t a i n  clues to  
the  hypo thes i s  of a s u d d e n  def ic iency of b r a i n  5 -HT 
dur ing  mig ra ine  a t t acks .  

The  presence  of a p e r m a n e n t  d i sorder  of b r a i n  5 -HT 
t u r n o v e r  seems qu i t e  i m p r o b a b l e :  in  fac t  t he  mig ra ine  
p a t i e n t s  t h a t  we h a v e  s tud ied  seem able  to  ut i l ize  L- 
t r y p t o p h a n  to  fo rm 5-HT and  to  d e a m i n a t e  5 -HT to form 
5-HIAA.  

Never theIess ,  p ro longed  L - t r y p t o p h a n  t r e a t m e n t  has  
been  found  to  p r e v e n t  m i g r a i n e  a t t a c k s  in  3 ou t  of 5 
pa t i en t s .  As r epo r t ed  b y  KIMBALL et  al. 15 a n d  ANTHONY 
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Sex, age, 5-hydroxyindoleacetieaeid (5-HIAA) levels in lumbar cerebrospinal fluid in 5 migraine patients during the attacks and in headache- 
free periods 

Case Sex Age 5-HIAA levels in headache4ree periods 5-HIAA levels during attacks 5-HIAA levels in 5 controls 
(ng/ml) (ng/ml) (ng/ml) 

1 S.E. ~ 37 30.1 20.0 
2 B.E. ~ 44 35,2 20.8 
3 A.M. ~ 31 32.4 26.7 
4 P.R. ~ 38 30.5 28.2 
5 G.A. ~ 22 28.6 30.4 

21.94-+ 40.0 

Means =~ S.E. 31.2 j= 1.2 25.2 • 2.0 31.1 ~ 3.1 

The values reported oil the fight are referred to 5 subjects used as controls. 
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et al. 4, both  spontaneous  and reserpine- induced migraine 
a t tacks  are rel ieved by the  i.v. in ject ion of 5 -HT or 
5 -hydroxy t ryp tophan ;  moreover  the  monoamino-oxidase  
inhibi tors  are known to a l levia te  headache.  These effects, 
in our opinion, could not  be merely  explained on the  basis 
of t r yp tophan  abi l i ty  to increase the  synthesis  of brain 
5-HT. 

4O 

30 i;i;:;;i;i 

20 ~ iiiiiiiiii 
< <_ -r }~i~!i!}} 
d'~ 10 :i:i:?i:i:! 

Controls 

[ ]  Before tryptophan 
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* 0.05>p>0.02 

Migraine patients 

Cerebrospinal fluid levels of 5-hydroxyilldoleacetic acid (5-HIAA) 
immediately before and following 10 days of L-tryptophan adminis- 
tration (see text) in 5 migraine patients and in 2 neurological patients, 
taken as controls. 

The possibi l i ty  remains  tha t  5-HT i n v o l v e m e n t  m i g h  
occur only in some res t r ic ted areas of the  brain;  in t ha t  
case fine C S F  biochemical  changes would be too difficult  
to evaluate .  

Riassunlo. La concentrazione di acido 5-idrossindolace- 
rico nel l iquor  lombare  di paz ient i  emicranici  diminuisce 
l i evemente  e non s igni f ica t ivamente  duran te  l ' a t tacco,  
mentre,  in periodo intercri t ico,  non g diversa da quella 
osservata  net soggett i  normali .  La  somminis t raz ione  di 
L-tr iptofano por ta  cos tan temente  ad un incremento  dei 
l ivell i  di acido 5-idrossindolacetico nel l iquor  lombare  di 
soggett i  emicranici ,  ol tre  ad eserci tare un 'az ione  preven-  
t iva  degli accessi di cefalea. 
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Urinary Excretion of Methylated Purines Following 

D i m e t h y l  sulphate  (DMS) is a widely  used industr ia l  
and labora to ry  me thy l a t i ng  agent.  I t  has been shown to 
be carcinogenic in l abora to ry  animals  1-3. Methyla t ion  of 
nucleic acids of several  organs has been de tec ted  in rats  
given i.v. in ject ion of rad ioac t ive ly  labelled DMS 4. The  
principal  site of me thy la t ion  in nucleic acids by methyl -  
a t ing agents  is N-7 of guanine, bu t  a n u m b e r ' o f  sites, 
including the  phosphodies ter  group, wi th  less r eac t iv i ty  
have  been de tec ted  (cf. refs. 5,6). The a lkyla t ions  of nucleic 
acids which result  in he red i ta ry  changes are no t  ful ly 
known, bu t  me thy la t ion  at  OS in guanine seems to affect 
the  coding p roper ty  7, whereas  me thy la t ion  at  N-7 in 
guanine does not  s . 

7-Methylguanine (7/MeGna) formed by me thy la t i0n  
in D N A  is l iberated by  hydrolysis  9,10 and in R N A  by  
metabol ic  t u rnove r  11. An exogenous dose of 7MeGua is 
ma in ly  excre ted  unchanged in the  urine wi th in  a short  
t ime  ~. Ur ina ry  excret ion of labelled 7MeGua has been 
used as an indicat ion of me thy la t ion  of nucleic acids in 
mammal s  exposed to labelled me thy la t ing  agents  ~3-~6. 

Quan t i t a t i ve  de te rmina t ions  of the  u r ina ry  7MeGua 
in re la t ion to the  adminis tered  dose of labelled me thy la t ing  
agents  m a y  thus  give in format ion  about  the  overal l  
ex ten t  of a lkyla t ion  of nucleic acid cons t i tuents  in the  
whole body. Paral lel  to such a s tudy  wi th  the  insecticide 
d ime thy l  d ichlorovinyl  phospha te  (dichlorvos) ~6, we 
have  per formed inhala t ion  tests wi th  DMS in ma]e N M R I  
mice. 

DMS labelled wi th  aH wi th  a specific ac t iv i ty  of 150 
mCi /mmole  (Radiochemical  Centre, Amersham) was used. 
4 animals  were exposed in each of the  2 tests  (cf. Table) in 
a 6 1 glass flask. In  exper iment  2 the  labelled DMS was 
applied to a wad of glass fibres hanging in the  flask, bu t  
for the  high dose exposure (exper iment  1) the  DMS was 
applied to the  wad in a glass tubing,  connected wi th  the  
flask, th rough  which a slow s t ream of air passed ; the  l a t t e r  
a r rangement  made  i t  possible to keep the  animals  
under  exposure for a longer t ime.  The air  concent ra t ion  of 
DMS was moni tored  dur ing the  exposures by count ing  

Inhalation of Dimethyl Sulphate 

the  r ad ioac t iv i ty  of air samples drawn from the flask. 
In exper iment  1 the  air concent ra t ion  was, in addit ion,  
de te rmined  by  react ing air samples wi th  4-(p-nitrobenzyl)-  
pyridine17; both  types  of analysis gave the  same result .  
The m a x i m u m  DMS concentra t ions  in bo th  exper iments  
were about  4 t imes  the  average concent ra t ion  which is 
given in the Table.  The to ta l  exposure g iven in the  Table  
have  been calculated by assuming t h a t  the  mice had a 
minu te  vo lume  of 24 ml ;  this  is obviously  an under-  
es t imate  in exper iment  2 as the  recovered u r inary  excre- 
t ion is s l ight ly larger. 

Af te r  exposure the  animals  were placed in a metabol ic  
cage wi th  access to water  and the  urine was collected 
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