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reduces  t he  n u m b e r  of v iab le  3T3-MVS-H and  RTC cells ; 
i t  kills all  t h e  S 180-A ceils. As shows in Tab le  I I  (exp. 1) 
t he  t ox i c i t y  of F U D R - R S A  c a n n o t  be  due  to F U D R  
mere ly  adsorbed  on to  RSA.  The  ac t ion  of F U D R - R S A  is 
abol i shed  b y  t he  add i t i on  of t h y m i d i n e  (Table  I I ,  exp. 2) ; 
t h i s  ind ica tes  t h a t  t h e  c o n j u g a t e  ac ts  b y  re leas ing  F U D R .  

At  the  c o n c e n t r a t i o n  which  comple t e ly  i nh ib i t s  the  
p ro l i fe ra t ion  of t he  neoplas t ic  cells, F U D R - R S A  does n o t  
affect  t he  n o n - d i v i d i n g  macrophages ,  a l t h o u g h  i t  seems 
ve ry  l ike ly  t h a t  these  cells h a v e  a m u c h  h igher  p ro t e in  
up take .  I n  fac t  m a c r o p h a g e s  are m a n y  t imes  more  
sens i t ive  t h a n  t he  neop las t i c  cells to  t he  A M A - R S A  
conjuga te .  

The  p re sen t  resul t s  ind ica te  t h a t  F U D R  coupled  w i t h  
a l b u m i n  is re leased in ac t ive  form af te r  p e n e t r a t i o n  of t he  
con juga t e  in to  t he  cells. A d i f fe ren t  resu l t  was  o b t a i n e d  
b y  coupl ing  two  o the r  an t ineop la s t i c  drugs,  m e t h o t r e x a t e  
a n d  ad r i amyc in ,  to  a lbumin .  The  m e t h o t r e x a t e  con juga t e  
was comple t e ly  ineffec t ive  on t he  neoplas t ic  ceils and  on 
macrophages ,  whereas  t he  a d r i a m y c i n  con juga t e  d i sp layed  

only  a v e r y  s l ight  ac t ion  as c o m p a r e d  to t he  s t rong  effect  
p roduced  b y  e q u i v a l e n t  a m o u n t s  of t he  free drug.  

I n  fu tu re  e x p e r i m e n t s  we i n t e n d  to t e s t  t he  ac t ion  of 
F U D R - R S A  on t h e  in  v i v o - g r o w t h  of those  t u m o u r s  
whose  cells t ake  up  p ro t e ins  to  a h i g h  degree. I t  is w o r t h  
n o t i n g  t h a t  F U D R - R S A  has  a low tox ic i ty ;  i n j ec t ed  i.p. 
a t  a dose of 1 mg/10  g b o d y  we igh t  ( the m a x i m u m  tes ted)  
i t  does no t  kil l  mice, whi le  t he  LDs0 (i.p.) of A M A - R S A  for 
t he  mouse  is on ly  1.5 tzg/10 g b o d y  weight .  

Since on ly  a b o u t  1% of i n p u t  F U D R  is c o n j u g a t e d  to 
R S A  b y  our  E C D I  procedure ,  some diff icul t ies  arise to  
o b t a i n  t he  a m o u n t  of con juga t e  necessa ry  for t he  in  v ivo  
expe r imen t s ,  wh ich  should  be  p o s t p o n e d  un t i l  a search  
is m a d e  for a more  effect ive m e t h o d  of con juga t i on  ~9. 

Riassunto. La  5-f luorodeoss iur id ina ,  u n i t a  covalen-  
t e m e n t e  a l ia  a l b u m i n a  di coniglio, 6 l i be r a t a  in  fo rma  
a t t i v a  dopo pene t r az ione  del con iuga to  den t ro  le cellule. 
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Enhancement of Cerebral Noradrenaline Turnover 
Evidence by Fluorescence Histochemistry 

Thyro t rop in - r e l ea s ing  h o r m o n e  (TRH)  has  been  cla im- 
ed to  improve  m e n t a l  depression1,  2. T R H  p o t e n t i a t e s  
t he  b e h a v i o r a l  effects of L-DOPA plus  pa rgy l ine  in 
mice2;  th i s  ac t ion  seems i n d e p e n d e n t  of t he  release of 
t h y r o i d - s t i m u l a t i n g  h o r m o n e  (TSH), because  t h e  po ten-  
t i a t i o n  occurs  in  h y p o p h y s e c t o m i z e d  mice, as well  as in  
n o r m a l  mice, and  m a y  be connec ted  w i t h  a d i rec t  po ten-  
t i a t i o n  of catecholamine systems. Biochemical findings 
h a v e  been  r epo r t ed  ~ i n d i c a t i n g  t h a t  TRt-I  enhances  t h e  
t u r n o v e r  of n o r a d r e n a l i n e  in t h e  b r a i n  of rats ,  enhance -  
m e n t  observed  in t h y r o i d e c t o m i z e d  r a t s  as well  as in  
n o r m a l  ra ts .  

W e  inves t i ga t ed  morpho log ica l ly  t he  ac t ion  of T R H  
on t he  m o n o a m i n e  neu rons  of t he  r a t  bra in .  30 ma le  
a lb ino  r a t s  of W i s t a r  origin,  200-250 g, were used. The  
an imal s  were in jec ted  i.p. w i t h  300 mg /kg  a -me thy l -p -  
t y ros ine  (~ MET), T R H  + ~ MET, T R H  a lone  a n d  sal ine 
(controls).  ~ MET was a d m i n i s t e r e d  4 h before  sacrifice 
a n d  T R H  (20,30 or 40 mg/kg)  1/2, 1, 2 or 3 h before  ~ MET. 
The  b ra ins  cu t  pe rpend icu l a r ly  in 5 f ron ta l  sect ions  were 
f rozen in p r o p a n e  cooled in l iquid n i t rogen ,  f reeze-dried 
and  t r e a t e d  w i t h  fo rmaldehyde ,  accord ing  to t he  m e t h o d  
of FALCK a n d  HILLARP 5. Sect ions  10 ~zm of all these  
b ra ins  were m o u n t e d  semi-ser ia l ly  (1/10, 1/20); t he  
obse rva t i on  of t he  sect ions  b y  t he  f luorescence microscope 
u n d e r  s t a n d a r d  cond i t ions  p e r m i t t e d  us to  ob ta in  a 
sub jec t ive  morpholog ica l  app rec i a t i on  of t h e  changes  in 
t he  f luorescence i n t e n s i t y  of m o n o a m i n e r g i c  neu rons  a t  
va r ious  cerebra l  areas.  

Af te r  a d m i n i s t r a t i o n  of e MET a m a r k e d  decrease  of 
t he  green  f luorescence of t h e  d o p a m i n e  and  no rad rena l i ne  
cell bodies  (locus niger  a n d  locus coeruleus + la te ra l  
p o n t o b u l b a r  nuclei;  respect ive ly)  occurred.  The  green 
f luorescence of t he  d o p a m i n e  t e r m i n a l s  (neos t r i a tum)  

by Thyrotropin-Releasing Hormone: 

and that of noradrenaline terminals of hypothalamus and 
cerebral cortex was also strongly diminished (Figure b). 
No changes in the yellow fluorescence of 5-hydroxy- 
tryptamine neurons was observed. 

TRH in doses of 20-40 mg/kg administered I/2, 2, 3 h 
before ~MpT accentuated the decrease of green fluorescence 
in the noradrenaline terminals of cerebral cortex (Figure). 
In the hypothalamic terminals, however, the ~MpT- 
induced decrease of noradrenaline fluorescence was 
slightly accentuated after 40 mg/kg TRH administered 
I/2 or I h before ~MpT, but did not change after lower 
doses of TRH, and if TRH was administered 2 or 3 h 
before mMET. 

The aMET-induced decrease of the noradrenaline green 
fluorescence at locus coeruleus cell bodies, and of the 
dopamine green fluorescence at the locus niger cell 
bodies and neostriatal terminals, was not influenced by 
TRH. 

The fact that TRH accentuated the ~MET-induced 
decrease of the green fluorescence of cortical and hypo- 
thalamic noradrenaline terminals suggests that this 
tripeptide enhanced noradrenaline release. Since no 
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change in noradrena l ine  f luorescence was observed af ter  
admin i s t r a t ion  of T R H  alone, i t  mus t  be assumed t h a t  
the  syn thes i s  compensa t ed  for the  release of the  amine.  
Therefore  tile t u rnove r  of noradrena l ine  is enhanced  by  
T R H .  This effect  was more  ev iden t  in cort ical  t h a n  
hypo tha l amic  noradrenal ine  terminals ,  bu t  this  dif- 
ference m a y  be re la ted  to the  volume of the  noradrena l ine  
granules being much  smal ler  in the  cor tex t h a n  in the  
hypo tha l amus .  

In  conclusion,  T R H  p ro b ab l y  causes an ac t iva t ion  of 
noradrena l ine  neurons  in the  brain,  and  th is  effect  
migh t  be connec ted  wi th  the  an t i dep re s san t  ac t ion  of the  
t r ipep t ide  in man.  

Zusammen/assung .  Durch  His tof luoreszenz-Methode  
flit Monoamine  wurde  nachgewiesen,  dass  die A b n a h m e  
der  gri inen Fluoreszenz  in den N o r a d r e n a l i n - E n d u n g e n  
des Cortex und I t y p o t h a l a m u s  im R a t t e n h i r n  du tch  
e -Methy l -Pa ra ty ros in  vers t~rk t  wird, was v e r m u t e n  
l~tsst, dass  dieses Tr ipep t id  die Fre i se tzung  und  Um-  
kehrung  des Noradrena l in  erh6ht .  

a) b) c) 

Superficial layer of frontal cortex of rat brain, a) Coutrol: green 
fluorescence of noradrenaline terminals, b) After ~MpT: decrease of 
the fluorescence of noradrenaline terminals, c) After TRH + c~MpT: 
the cd~ffpT-induced decrease of fluorescence is accentuated. • 480. 
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Effects  of  Cannab i s  S m o k i n ~  in B l o o d  Lact ic  Acid  and Glucose  in H u m a n s  

The s t u d y  of the  effect  of cannabis  on ca techolamine  
concen t ra t ion  and  me tabo l i sm  has  beeI1 the  subjec t  of 
several  invest igat ions .  Thus  it has  been  repor ted  ~-3 t h a t  
adm in i s t r a t i on  of hashish,  ma r ihuana  or pure  te t ra -  
hyd rocannab ino l  p roduces  considerable  changes  in tile 
concen t ra t ion  of catecholamilleS in the  brain. Whi le  
others% though  no t  observing s imilar  changes,  have  
repor ted  an increased tu rnover .  A cent ra l  ac t ion can, 
therefore,  be  ascr ibed to  cannabis  wi th  respect  to bio- 
genic amines  s. On the  o ther  hand ,  it  is well d o c u m e n t e d  6-8 
t h a t  hash ish  smokers  show an increased appe t i t e  espe- 
cially for sweet  foods dur ing  the  recovery  t ime.  This  
p h e n o m e n o n  has  been corre la ted  to  changes  of the  con- 
cen t ra t ion  of noradrena l ine  in tile braing. 
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Decrease of lactic acid after hashish smoking during a period of 
210 rain. Each point is the mean from 5 subjects. �9169 chronic 
smokers; 0 - -0 ,  naives. The results are given as percentages of the 
value obtained belore smoking. 

To inves t iga te  w h e t h e r  changes  in ca techolamines  in 
the  pe r iphery  are also involved in th is  phenomenon ,  the 
effect  of hash i sh  smoking  on blood glucose was s tud ied  
wi th  the  hope  t h a t  changes  of the  ca techolamine  would  
be ref lected on the  level of blood glucose. Blood lactic acid' 
was also measured.  

Materials .  Blood was w i thd rawn  before the  in i t ia t ion 
of t he  exper iment ,  and  d a t a  ob ta ined  f rom its analysis  
were used as reference values  to e s t ima te  differences 
p roduced  by  smoking.  Test  blood samples  were ob ta ined  
at  30 rain in tervals  for a per iod of 31/2 h, excep t  the  last  
sample  which was t aken  at  1 h period.  Dur ing  the  
expe r imen t  the  subjects  were kep t  in a room specially 
p repa red  for th is  purpose.  The sera were ana lyzed  on the  
day  of the  expe r imen t  for lactic acid and glucose. 

Two groups of subjec ts  have  been  used ill the  p resen t  
exper iments .  One group consis ted of 5 chronic smokers  
w i th  exper ience f rom 25 to 35 years,  and  the  o ther  group 
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