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Removal of 6°Co and ~Zn from the Mammal ian 
Body 

The  mobi l i za t ion  of b o t h  rad ionuc l ides  b y  the  Ca- 
chela te  of d i e t h y l e n e t r i a m i n e p e n t a a c e t i c  acid (DTPA)  is 
a wel l -es tabl ished fac t  1-3 The  a c t u a l  f r ac t ion  of t he  b o d y  
b u r d e n  which  can  be  r emoved ,  however ,  is r e l a t i ve ly  
small .  Th i s  is due  to  the  fac t  t h a t  the  coo rd ina t ion  com- 
pounds  formed b y  Zn a n d  Co wi th  endogenous  l igands  
are r a t h e r  s t ab le  a n d / o r  i ne r t  4,s. The  p r e s e n t  s t u d y  a ims  
a t  t he  e luc ida t ion  of t he  ques t ion  w h e t h e r  a h i g h e r  effi- 
cacy can  be ach ieved  w i t h  t he  Co- a n d  Zn-che la tes ,  
respect ively,  i.e. b y  isotopic  exchange .  

A d u l t  r a t s  of t he  Hei l igenberg  s t r a in  were i n j ec t ed  
i n t r a v e n o u s l y  w i t h  carr ier- f ree  ¢°CoClz or  ~sZnClv T h e  
b o d y  b u r d e n  fol lowing t he  i n t r a p e r i t o n e a l  a d m i n i s t r a t i o n  
of Ca-, Zn- a n d  C o ( I I ) - D T P A  6, respect ive ly ,  was  de te r -  
mined  and  expressed  as % of t h e  r a d i o a c t i v i t y  in  con t ro l  
animals .  Obvious ly ,  as c an  be  seen f rom t h e  Table ,  t h e  
pr inciple  of isotopic exchange  is more  ef fec t ive  t h a n  
chela t ion.  

A t  th i s  j u n c t u r e ,  i t  m a y  be m e n t i o n e d  t h a t  t h e  a p p a r e n t  
r e t e n t i o n  of 6~Zn obse rved  a f t e r  a d m i n i s t r a t i o n  of Zn-  
D T P A  label led  w i t h  *~Zn 7-g is due  n o t  on ly  to  a n  
i n s t a b i l i t y  of Z n - D T P A  in t h e  phys io logica l  mil ieu a n d  a 
co r r e spond ing  genuine Zn- re t en t ion .  I n  v iew of t h e  above  
m e n t i o n e d  f indings ,  i t  is m o s t  l ikely t h a t  t h e  isotopic  ex- 
c h a n g e  also in t h i s  case p lays  a s ign i f i can t  role.  

Zusammen[assung. Tr~igerfreies ~°Co(II) u n d  esZn wur-  
d e n  R a t t e n  in t r avenOs  in j iz ier t .  Bei  nacht r /~gl icher  i n t r a -  
p e r i t o n e a l e r  A p p l i k a t i o n  de r  e n t s p r e c h e n d e n  n i c h t r a d i o -  
a k t i v e n  u n d  d u r e h  D T P A  che l i e r t en  I so tope  w e r d e n  er- 
heb l i ch  grOssere R a d i o n u c l i d m e n g e n  aus  d e m  K 6 r p e r  aus-  
gesch ieden  als n a c h  V e r a b f o l g u n g  y o n  C a - D T P A .  I so to-  
p i sehe r  A u s t a u s c h  i s t  s o m i t  w i r k s a m e r  als Chel ierung.  
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Radioactivity of the whole body 48 h after the administra~=ion of the 
chelates, Averages of 5 (S°Co) and 6 (6aZn) animals per group 

Treatment % of control 
(95% confi- 
dence limits) 

200/2M N%Ca-DTPA 6 h after S°Co 
200~tM Na3Co-DTPA 6 h after ~°Co 
512btM NasCa-DTPA 168 h after ~Zn 
512/tM Na~Zn-DTPA 168 h after ~sZn 

90 (70-107) 
60 (50- 71) 
91 (88- 94) 
80 {77- 83) 
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U r i n a r y  E x c r e t i o n  of 5-Hydroxyindole  A c e t i c  

A c i d  b y  Smokers and N o n - S m o k e r s  

I t  h a s  been  repor ted  b y  SCHIEVELBEIN et  al. 1 t h a t  
l ibera t ion  of se ro ton in  f rom e x p e r i m e n t a l  a n i m a l s  a n d  
isolated organs  can  be p roduced  b y  n icot ine .  These  f ind-  
ings led the  same inves t iga to rs  (.ScHIEVELBEIN e t  al. ~) to  
s t u d y  the  u r i n a r y  excre t ion  of 5 -hydroxy indo le  ace t ic  
acid (5-HIAA),  t he  p r inc ipa l  u r i n a r y  m e t a b o l i t e  of sero- 
tonin ,  b y  h u m a n  smokers  and  non-smokers .  T h e y  re- 
po r t ed  a cons iderable  increase  in t h e  u r i n a r y  exc re t ion  b y  
smokers  in  compar i son  to non - s m oke r s  as weU as b y  non -  
smokers  a f t e r  smok ing  severa l  c igare t tes .  As a conse-  
quence  t h e y  sugges t  t h a t  in s tudies  on  se ro ton in  m e t a b -  
ol ism i t  is essent ia l  to  p a y  a t t e n t i o n  to s m ok i ng  h a b i t s  of 
t h e  persons  to  be  s tudied .  

The  resul t s  pub l i shed  were, however ,  ba sed  on  v e r y  few 
obse rva t ions  w i t h  cons iderab le  i nd iv idua l  va r ia t ions ,  a n d  
consequen t ly  do no t  seem too  conv inc ing  especial ly  as  
fa r  as t h e  h a b i t u a l  smokers  are  concerned .  Because  of t h i s  
a larger  field s u r v e y  s t u d y  was u n d e r t a k e n  to  f ind  some 
add i t iona l  da ta .  This  p r ob l em  seemed w o r t h  s t u d y i n g  
since a pos i t ive  cor re la t ion  b e t w e e n  s m ok i ng  a n d  changes  
in  t r y p t o p h a n  m e t a b o l i s m  could  poss ib ly  be  r e l a t ed  to  t h e  
h ighe r  inc idence  of ma l ignanc ies  in  smokers  t h r o u g h  t h e  

fac t  t h a t  n u m e r o u s  i n t e r n a l  ca rc inogenic  s u b s t a n c e s  
could  be  p r o d u c e d  in  t h e  o r g a n i s m  as a consequence  of  
changes  in t r y p t o p h a n  m e t a b o l i s m  (LEPPXNEN a n d  OIqA 3). 
Af te r  t he  m a t e r i a l  for  th i s  work  was col lected,  DEGK- 
WlTZ 4 r e p o r t e d  t h a t  in  his  s tud ies  no  di f ferences  in  the  
exc re t ion  of  5 - H I A A  b y  smokers  a n d  n o n - s m o k e r s  was 
found  a n d  c o n s e q u e n t l y  he  could n o t  con f i rm  the  resul t s  
of the  a u t h o r s  m e n t i o n e d .  

T h e  p r e sen t  m a t e r i a l  was  col lected f rom male  h e a v y  
workers  in  a s h i p y a r d  a n d  m e t a l  i n d u s t r y ,  P a n s i o n  
Te lakka ,  T u r k u .  All t h e  workers  (25 to 65 years  of age) 
were  g iven,  a f t e r  a n o r m a l  work ing  d a y  in  t he  midd le  of 
t h e  week,  two  50 m l  bo t t l e s  a n d  a p a p e r  w i t h  in s t ruc t ions .  
T h e y  were a sked  to e a t  t h e i r  n o r m a l  da i l y  food w i t h o u t  
a n y  se lec t ion  a n d  to spend  a n o r m a l  life in  eve ry  respect .  
O n  w a k i n g  u p  n e x t  m o r n i n g  (6-6.30 a .m,)  t h e y  were 

1 H. SCm~VELSEIN, E. WERLE, and W. JAKOBY, Naturwissen- 
schaften 48, 602 (1961). 

2 H. SCHmVELBEIS, U. SVRBERO, and E. WERLE, Klin. Wschr. 40, 
52 (1962). 

s V. V. E. LEFp~N~r~ and M. 0KA, Ann. Med. exp. Fenn. 41, 123 
(1963). 
R. DI~GKWlTZ, Klin. Wschr. d2, 848 (1964). 



15. XlI.  1965 Brevi eomunieazioni - Brief Reports 725 

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 
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April 20, 1965. 
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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 .  
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