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a s k e d  to  u r i n a t e  in  b o t h  of t h e  bo t t l e s  before  ea t ing ,  
d r i n k i n g  or  smoking .  T he  workers  b r o u g h t  t he  bo t t l e s  
w i t h  t h e m  to work  where  t h e y  were i m m e d i a t e l y  col- 
lec ted  (7.0 a.m.)  a n d  cooled. E v e r y  worker  gave  the  fol- 
lowing i n f o r m a t i o n :  age, s m o k e r  or non- smoker ,  how 
m a n y  yea r s  smoked ,  a n d  a n y  m e d i c a t i o n  d u r i n g  t he  las t  
few days .  T h e  urinary* 5 - H I A A  c o n c e n t r a t i o n  was de te r -  
m i n e d  accord ing  to  HANSON a n d  SERIN fi as /~M]I .  

I n  t he  ana lys i s  of the  m a t e r i a l  collected,  i t  a p p e a r e d  
t h a t  t h e r e  were accep tab le  u r i n a r y  samples  f rom 72 non -  
smoker s  a n d  154 f rom smokers ,  All cases were d i sca rded  
in  w h i c h  s m o k i n g  was v e r y  smal l  (less t h a n  10 c iga re t t e s  
pe r  day)  as well  as  t hose  in  wh ich  s m o k i n g  h a d  c o n t i n u e d  
for  less t h a n  5 yea r s  or  where  a n y  m e d i c a t i o n  was in-  
volved.  The  F igure  p re sen t s  t he  d i s t r i b u t i o n  of t he  indi-  
v i d u a l  m e a s u r e m e n t s .  I t  appea r s  t h a t  no  c lear  d i f ferences  
c an  be  seen b e t w e e n  smoker s  a n d  non- smoker s .  T he  m e a n  
in  t h e  n o n - s m o k e r  g roup  was  4.51 #M/l  a n d  in t h e  
s m o k e r  g roup  4.57 #M/L T h e  m e a n  age of t h e  n o n - s m o k e r s  
was  lower  b u t  i t  does  no t  a f fec t  t he  r e su l t  s ince no age-  
d e p e n d e n t  change  could be  d e m o n s t r a t e d  in e i t h e r  group.  
As can  be  seen in t h e  F igu re  t he  r a n g e  of t h e  a m o u n t  of 
u r i n a r y  5 - H I A A  is wide,  be ing  of t he  same  g rea t  o rder  as 
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t h a t  found  b y  SCHIEVELBEIN e t  at. * a n d  is p a r t l y  due  to  
t he  fac t  t h a t  no  d i e t a r y  l im i t a t i ons  were requ i red .  I t  
seems, however ,  r ea sonab le  to  a s sume  t h a t  t he  d i e t a r y  
h a b i t s  (no d a t a  on  th i s  m a t t e r  were col lected)  are a b o u t  
equa l  in  b o t h  groups of workers ,  e v e n  whi le  d i f fe rences  
ex i s t  b e t w e e n  individual workers .  Th i s  a s s u m p t i o n  is 
t a k e n  to be va l id  in r e l a t ion  to  t he  q u a l i t y  of food e a t e n  
as  well  as t he  a m o u n t  of ur ine  exc re ted  (only the  concen-  
t r a t i o n  of 5 - H I A A  was measured) .  C o n s e q u e n t l y  t he  
p r e sen t  resu l t  is t a k e n  to  m e a n  t h a t  the re  is no  di f ference 
in the  c o n c e n t r a t i o n  or a m o u n t  of 5 - H I A A  excre ted  in 
t he  ur ine  b y  h a b i t u a l  smoker s  and  non-smokers .  

T h i s  r e su l t  d e m o n s t r a t e s  t h a t  t h e  h a b i t u a l  smoke r s  
s tud ied  h a v e  ful ly a d a p t e d  to  t h e  n ico t ine  effect  so far  as 
exc re t ion  of 5 - H I A A  is concerned .  Our  resu l t s  do n o t  con-  
f i rm those  p r e sen t ed  b y  SCHIEVELBEIN et  al. 2 in t he  case 
of h a b i t u a l  smokers ,  b u t  are in  full a g r e e m e n t  wi th  those  
of DEGKW1TZ ¢. AS tO the  effects  of inha led  n ico t ine  
on  t h e  t r y p t o p h a n  m e t a b o l i s m  t h r o u g h  t he  se ro ton in  
p a t h w a y ,  i t  seems  t h a t  a t  leas t  th i s  me tabo l i c  p a t h w a y  is 
no t  de ranged .  

Zusammenlassung. Die Aussche idung  v o n  5 - H y d r o x y -  
indolessigsAure im H a m  von  R a u c h e r n  u n d  N i c h t r a u c h e r n  
wurde  u n t e r s u c h t .  Die ind iv idue l l en  Aussche idungswer t e  
va r i i e r en  s eh r  e rheb t i ch  im b e i d e n  G r u p p e n ,  doch  k o n n t e  
keine  Differenz zwischen den  M i t t e l w e r t e n  de r  be iden  
G r u p p e n  ge funden  werden.  

V.  K.  H o P s u ,  V.  V. E .  LEPP~/.NEN, 
M. OKA, and  T. VANHA-PERTTULA 

Department o/ Anatomy, University o~ Turhu (Finland), 
April 20, 1965. 

n A. HA~so~ and F. S~RZN, Lancet t955 ii, 1359. 

T h e  Re l ease  of D o p a m i n e  f r o m  the  P u t a m e n  

T h e  n e o s t r i a t u m  con t a in s  t h e  h i g h e s t  c o n c e n t r a t i o n  of 
d o p a m i n e  of  a n y  region of t h e  m a m m a l i a n  b r a i n  x,2 and  
i n a s m u c h  as  i t s  me tabo l i c  p r o d u c t  n o r a d r e n a l i n  is p r e s e n t  
o n l y  in m u c h  smal l e r  a m o u n t ,  t he  sugges t ion  has  been  
m a d e  t h a t  d o p a m i n e  i tself  m a y  be of i m p o r t a n c e  to  t he  
func t i ons  of t he  nucle i  conce rned  a, 

A l t h o u g h  i ts  c o n c e n t r a t i o n  t h e r e  is ve ry  m u c h  less, t h e  
s u b s t a n t i a  n ig ra  also c o n t a i n s  apprec i ab le  a m o u n t s  of 
dopamineX,L B a s i n g  his  conc lus ion  on  these  facts ,  HORNY- 
KIEWICZ 2 ha s  a r g u e d  for t h e  ex i s tence  in  t h e  e x t r a -  
p y r a m i d a l  m o t o r  p a t h w a y s  of neu rones  l i be ra t ing  dopa-  
mine  as a s y n a p t i c  t r a n s m i t t e r  subs t ance .  AND~N et  al.4 
a n d  BERTLER et  al. 6 h a v e  p r o v i d e d  ev idence  for d o p a m i n e -  
c o n t a i n i n g  n e u r o n e s  whose  cell bod ies  tie in  t h e  pa r s  
c o m p a c t a  of t h e  s u b s t a n t i a  n ig ra  a n d  whose  a x o n s  fo rm 
b u n d l e s  in  t he  c rus  ce rebr i  a n d  r u n  in  t h e  i n t e r n a l  capsu le  
to  r each  t he  n e o s t r i a t u m .  

McLENNAN s d e m o n s t r a t e d  a n  increased  o u t p u t  of 
d o p a m i n e  f rom t h e  c a u d a t e  nuc leus  in  response  to s t imu-  
l a t i o n  of nuc l eus  cen t ra l i s  cen t ra l i s  ( cen t romed ianus )  of 
t h e  t h a l a m u s .  Us ing  a s imi la r  m e t h o d  i t  h a s  now  b e e n  
s h o w n  t h a t  s t i m u l a t i o n  of t he  s u b s t a n t i a  n ig ra  b r ings  

a b o u t  a m a r k e d  increase  in d o p a m i n e  o u t p u t  f rom the  
p u t a m e n .  

Methods. A push-pu l l  c a n n u l a  7, t h e  ou t e r  t u b e  be ing  
No.  22 S.W.G.,  was  p laced  s t e r eo t ac t i c a l l y  in  t h e  p u t a m e n  
of ca t s  l igh t ly  a n a e s t h e t i z e d  w i t h  p e n t o b a r b i t a L  T h e  
region a t  t h e  t ip  of t he  c a n n u l a  was i r r iga ted  w i t h  
Locke ' s  so lu t ion  modi f ied  b y  t he  omiss ion  of b i c a r b o n a t e .  
F lu id  was forced t h r o u g h  the  c a n n u l a  b y  a m o t o r - d r i v e n  
syr inge  a t  a r a t e  of 0.1-0.15 ml /min ,  a n d  t he  ou t f lows  col- 
lec ted  in cooled t u b e s  each  c o n t a i n i n g  a d rop  of 0.SN 
ace t ic  acid.  Samples  were col lected o v e r  15 m i n  per iods ,  
a n d  5-10  ra in  were a l lowed b e t w e e n  success ive  samples .  

1 A. BERTLER, Acta physiol, scand. 5t, 97 (1961). 
O. HORNYKIEWiCZ, Arch. exp. Path. Pharmakol. 247, 304 (1964). 

a p. HOLTZ, Psychiat. Neurol., Basel 140, 175 (1960). 
4 N.-E, AND~N, A. CARLSSON, A. DAHLSTR6M, K. Fuxg, N.-.~. 

HILLARP, and K. LARSSON, Life Sci. 3, 523 (1964). 
n A. BERTLER, B. FALCK, C. G. GOTTFRZrS, L. LJUr~GGREN, and E. 

ROSEN~REN, Acta pharmaeoL toxieol. 21,283 (1964). 
e H. McLENNAn, J. Physiol. 174, 152 (1964). 
7 j .  H. GADDUM, J. Physiol. 155, 1P (1961). 
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The dopamine  conta ined  in t he  ef f luent  fluids was de te r -  
mined spec t rophotof luor imet r ica l ly  e,s. 

Bipolar  electrodes were d i rec ted  to the  subs tan t i a  nigra 
and  to nucleus central is  centralis ,  and square-wave  st imuli  
of 0.1 msec dura t ion  del ivered to  them.  The s t r eng th  of 
the  s t imulus  was such as to  give a max ima l  evoked po ten -  
tial in the  p u t a m e n  (see below), using the  ou te r  tube  of 
the cannula,  which was insulated excep t  a t  the  tip, as a 
monopolar  recording electrode.  

A t  the  conclusion of t he  exper iments ,  the  bra ins  were 
removed and examined  to  ver i fy  cannula  and  e lec t rode  
placements .  All of the  m e t h o d s  have  earl ier  been descr ibed 
in greater  detaile.  

Results and discussion. The Table sets  for th  the  resul ts  
which have  been obta ined.  The res t ing  o u t p u t  of dopamine  
f rom the  p u t a m e n  was r a the r  variable,  averag ing  380 
pg/min,  somewha t  less t h a n  previously  r epor ted  f rom the  
caudate  e. S t imula t ion  of nucleus centra l is  central is ,  
which had  caused cons is ten t ly  an increased o u t p u t  of 
dopamine  f rom the  caudate ,  had  li t t le effect  upon  t h a t  
from the  pu tamen ,  a l though  a p ro jec t ion  f rom th is  
nucleus to the  p u t a m e n  is known 9. On the  o the r  hand ,  
s t imula t ion  of the  subs t an t i a  nigra a t  4-8 pulses/see in 
every exper imen t  increased the  dopamine  ou tpu t ,  to  an 
average ot 720 pg/min .  W h e n  individual  e x p e r i m e n t s  

were considered,  t he  average  increase was a b o u t  th ree-  
fold. I t  has  no t  been  de t e rmined  w h e t h e r  th is  range  of 
f r equency  of s t imula t ion  is opt imal .  The Table  also shows, 
however ,  t h a t  w h e n  t ra ins  of pulses giving a b o u t  the  same 
average  f r equency  (0.5 sec of 20/see, r e p e a t e d  every  2 sec) 
were used,  a m u c h  less ma r k e d  e n h a n c e m e n t  of d o p a m i n e  
o u t p u t  was found.  

The evoked po ten t i a l s  recorded  f rom the  p u t a m e n  in 
response  to  s t imula t ion  of the  subs t an t i a  nigra were  com- 
plex.  A t  h igher  in tens i t ies  of s t imula t ion ,  such as were 
used dur ing  the  e x p e r i m e n t s  discussed above ,  t he  response  
of longest  l a t ency  ind ica ted  a m a x i m u m  conduc t ion  in the  
p a t h w a y  of 1.5-2 m/sec.  AND£N et  al. 4 have  s t a t ed  t h a t  
the  d o p a m i n e  con ta in ing  fibres are poor ly  mye l ina ted ,  
and  therefore  would be expec ted  to  have  a stow conduc-  
t ion  veloci ty .  T h a t  t h e  2 m/see  g roup  is t h a t  p r o b a b l y  
responsib le  for t he  e x t r a  l ibera t ion  of d o p a m i n e  f rom the  
p u t a m e n ,  is fu r the r  ind ica ted  b y  the  fact  t h a t  r educ t ion  
in the  s t r e n g t h  of the  s t imu la t i ng  cu r ren t  to  the  po in t  
where  t he  s lowest  response  d r o p p e d  ou t  of the  evoked 
po t en t i a l  record  abol ished the  enhanced  o u t p u t .  

The  p r e s e n t  resul ts  the re fore  appea r  to  p rov ide  a neuro-  
chemical  conf i rma t ion  of the  ex is tence  of t he  ' dopamin -  
ergic '  p a t h w a y  descr ibed on h i s tochemica l  ev idence  by  
ANDI~N et  al. ~,10. 

The output of dopamine from the putamen, pg/rnin 

Resting Stimulation of substantia Stimulation of 
mgra nile. centralis 

eentratis, 
4-8/see trains 4-8/see 

Zusammen/assung. Der R u h e e r t r a g  des D o p a m i n s  aus 
d e m  e r reg ten  K a t z e n p u t a m e n  wurde  bei geni igender  
Nieder f requenzre izung  der  Subs t an t i a  nigra m e h r  als ver-  
doppel t .  Mit  dieser B e o b a c h t u n g  wird  der  h i s tochemische  
Nachweis  des n igro-neos t r ia ta len  dopamine rg i schen  Weges  
gest t i tz t .  

H, McLI~:N NAN 

290 670 400 - 
530 - - 680 
600 1170 600 - 
900 - - 730 
430 - - 730 
150 350 170 - 
120 310 - 100 
270 1130 670 - 
130 670 - - 

Department o/Physiology, University o~ British Columbia, 
Vancouver (Canada), June 26, 1965. 
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t3ber die m o r p h o l o g i s c h e n  V e r i i n d e r u n g e n  a m  
m e n s c h l i c h e n  Ovar  u n t e r  E i n w i r k u n g  e ines  

h o r m o n a l e n  A n t i k o n z e p t i v u m s  

ERB et al. 1,2 haben  festgestel l t ,  dass  wtthrend der  e r s ten  
drei Behandlungscyclen  mi t  e inem ho rmona l en  Ant i -  
konzep t ivum (Lyndiol  2,5@: 2,5 mg Lynes t reno l :  0,075 
mg Mestranol  1; Noracycl in  ®: 5 mg Lynes t r eno l  + 0,15 
mg Mestranol*) im Gegensatz  zur al lgemein ve rb re i t e t en  
Meinung s Corpora lutea  gebi ldet  werden,  welche du rch  
eine Hypoplas ie  oder  Aplasie der  Thecalute inzel len  cha-  
rakter is ier t  sind. Wei t e rh in  k o n n t e n  diese Auto ren  nach-  
weisen, dass  die Theca  in te rna  auch  in den  Bttischen- 
follikeln und  a t re t i schen  Follikeln un te ren twicke l t  ist 1,2. 
Wir  h a t t e n  nun  Gelegenheit ,  die Ovar ien  einer wghrend  
zweier Cyclen mi t  e inem wei teren  hormona len  Ant ikon-  

z e p t i v u m  (Anovlar  ®: 4 mg  N o r e t h i s t e r o n a c e t a t  + 0,05 
mg 17x-)kthinylSstradiol)  b e h a n d e l t e n  F r a u  his tologisch 
zu un t e r suchen  4. 

Untersuchungsmaterial. Fiir  unsere  U n t e r s u c h u n g e n  
s t and  uns je eine Probeexc is ion  aus j edem Ovar  e iner  32- 
j~ihrigen Frau  zur Verfi igung.  Die Frau  war  wlihrend 
zweier  Cyclen mi t  Anovla r  ® b e h a n d e l t  worden  und  wurde  

1 H, ERB und K. S. LUDWIG, Exper. 21, 159 (1965). 
2 M. MALL-HAEFELI, K. S. LUDWIG, M. KELLFR und S. CLOEREN, 

Gynaecologia, im Druck. 
a G. PINCUS, The Control o/ Fertility (Academic Press, New York- 

London 1965). 
4 Herrn Dr. H. AEPPLI, Chefarzt der Geburtshilflich-gyntikologi- 

sehen Abteilung des Kantonsspitals Schaffhausen, m6chten wit ffir 
die 0bersendung des Materials unseren besten Dank aussprechen. 


