
15.8. 1971 Specialia 885 

was added  in amoun t s  shown in the  figure. The  t rans-  
m i t t ance  changes in t h e  ac tomyos in  suspension upon the  
addi t ion  of A T P  was done in 1 × i cm glass cell  of 4 cm 
he igh t  in t h e  opt ical  p a t h  of B e c k m a n  DU2-spec t ro-  
p h o t o m e t e r  a t  660 tzm wave leng th  and 27 °C. 

Results and Discussion. Var ia t ions  in t he  A T P  concen- 
t r a t ion  and the i r  effect  on ac tomyos in  superprec ip i ta t ion  
and deve lopmen t  of tens ion by  g lyce r ina ted  fibres have  
been s tudied.  A t  the  low A T P  concent ra t ion ,  bo th  para-  
meters  are  l imi ted  b y  the  ava i l ab i l i ty  of A T P .  T h a t  is, the  
add i t ion  of more  A T P  increased b o t h  the  m a g n i t u d e  and 
the  ra te  of superprec ip i ta t ion  and  the  deve lopmen t  of 
tens ion  by  glycer inated  tibers.  A t  h igh  subs t ra te  levels, 
the  p h enomenon  of excess subs t ra te  inhibi t ion  occurs. 
Bo th  superprec ip i ta t ion  and tens ion  d e v e l o p m e n t  are in- 
h ib i ted  by  the  addi t ion  of excess substra te .  I n  F igure  1 
curve  a) shows the  var ia t ions  in A T P  concent ra t ions  and  
the i r  effect  on ac tomyos in  superprec ip i ta t ion ,  curve  b) 
shows the  effect  of 0.25 m g  pro te in  of the  serum enzyme in 
t he  assay sys tem.  

Add i t ion  of cyclic 3', 5 ' -AMP into the  assay sys tem 
affected ac tomyos in  superprec ip i ta t ion  and deve lopmen t  
of tens ion  by  g lycer ina ted  muscle  fibers in a comparab le  
manner .  I f  g lycer ina ted  fibers a re  incuba ted  wi th  cyclic 
Y ,5 ' -AMP for 5 min  before the  add i t ion  of A T P ,  the  con- 
t r ac t ion  of the  fibers is inh ib i t ed  to  a degree dependen t  on 
the  concent ra t ion  of the  cyclic nucleotide.  F igure  2 shows 
the  concent ra t ion  dependence  of the  cyclic 3', 5 ' -AMP in- 
h ib i t ion  of the  deve lopmen t  of tens ion a t  0.05, 0.5, 1.2 and 
1.5 m M  A T P  concent ra t ions .  The  d a t a  suggest  t h a t  the  
inh ib i to ry  effect  of the  cyclic nuc leo t ide  is complex  and 
var ies  inverse ly  w i t h  A T P  concent ra t ion .  

If  g lyce r ina ted  fibers are  incuba ted  first  w i th  the  serum 
enzyme and then  cycl ic  3', 5 ' -AMP is added  and incuba-  
t ion  cont inued for 5 min  before the  addi t ion  of ATP,  the  
cont rac t ion  of the  f iber  is inhibi ted  to a degree depen-  
den t  on the  concen t ra t ion  of bo th  the  se rum enzyme and 
the  cycl ic  nucleot ide .  W h e n  no se rum enzyme  is added  
(curve a, F igure  3) t h e  cont rac t ion  of t he  f iber  is inh ib i ted  

to a degree dependen t  on the  concen t ra t ion  of the  cyclic 
3", 5"-AMP a t  0.05 m M  A T P .  The  effect  of 0.10, 0.25 and 
0 . 5 0 m g  p ro te in  of  the  se rum enzyme  on the  cycl ic  
3", 5"-AMP inh ib i t ion  of t he  d e v e l o p m e n t  of tens ion  a t  
0.05 m M  A T P  is shown by  curves  b, c, and d respect ively .  

The  upper  t r ac ing  a) of F igure  4 shows the  response of a 
g lycer inated f iber  p re incuba ted  in Mg++-deficient tris- 
phosphate  buffer  con ta in ing  the  serum enzyme.  W e a k  
tension deve loped  s lowly a f te r  add i t ion  of ATP.  If  Mg++ 
was then  added,  full  t ens ion  developed.  Addi t iona l  
amount s  of A T P  led to  d e v e l o p m e n t  of m a x i m u m  tension.  

Tracing b) of F igure  4 shows the  response by  glycerin-  
a ted  fibers p re incuba ted  in the  Mg++-deficient Iris-phos- 
pha te  conta in ing cyclic 3', Y-AMP.  Addi t ion  of A T P  cau- 
sed deve lopment  of a v e r y  weak  tension.  The  magn i tude  
of tension induced by  add i t ion  of m a g n e s i u m  was approxi -  
ma te ly  114 t h a t  p roduced  in t r ac ing  a). 

Trac ing  c) shows the  response of  g lycer ina ted  f ibers 
pre incubated  in the  Mg++-deficient tris-phosphate to  
which cyclic Y, Y-AMP and the  serum enzyme were 
added. Addi t ion  of A T P  produced  an enhanced  develop-  
m e n t  of tension. Addi t ion  of Mg++ resul ted in fu r the r  de- 
ve lopmen t  of tension. 

Rdsumd. Les effets d ' une  enzyme  du sdrum huma in  sur  
la contract i l i t6  de la f ibre muscula i re  glycerinCe, et sur la 
superprCcipitat ion de l ' a c tomyos ine  sont  dCmontrCs. Les 
effets produi ts  sur l ' inh ib i t ion  par  excess du subs t ra t  et  
sur  l ' inhibi t ion par  l 'ad6nosine 3', 5 ' -monophospha te  
cyc l iqne  des deux parameters ,  sugg~rent  que  l ' enzyme  du 
sCrum est  un fac teur  qui  contr61e la cont rac t ion  muscu-  
laire. 
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Th e  Effect of 5 - H y d r o x y t r y p t o p h a n  on  t h e  E f f l u x  

R e c e n t l y  t he  poss ibi l i ty  of rec iprocal ly  ac t ing  'ca techol-  
aminerg ic '  and ' sero toninergic '  sys tems in the  bra in  has 
been proposed L 2, whereby  no t  the  absolute  level  of a 
g iven  amine  in a g iven  mechan i sm (e.g. sleep 3, aggres- 
sion~.~, moto r  act ivi tyS,  psychoses *) is impor tan t ,  bu t  
the  re la t ive  levels  of ava i lab lc  t r ansmi t t e r .  

S ta r t ing  f rom this  suggestion,  we have  compared  the  
effects  of d i f ferent  addi t ives  on t h e  eff lux of noradren-  
a l ine (NA) f rom bra in  slices. Two  sys tems were s tud ied :  
eff lux of exogenous  N A  prev ious ly  t aken  up f rom the  in- 
cuba t ion  medium,  a n d - w i t h  t he  possibi l i ty  in mind  t h a t  
a pa r t  of the  up take  m a y  no t  be specif ical ly localised - 
e f f lux  of  N A  newly  synthes ized  f rom L-DOPA. 

Experimental. The  di-  and mesencephalon  ( 'mid-bra in ' )  
f rom male  Fi i l l insdorf  a lbino ra ts  were sliced s and pr incu-  
ba ted  for 30 min  in Krebs -R inge r  b ica rbona te  glucose 
supp lemen ted  m e d i u m  conta in ing  pyr idoxa l  phospha te  
( l o - ~ M ) s ,  under  an a tmosphere  of 95% O~-5% CO~, 
e i ther  w i th  N A  or D O P A  (both 10 -a M).  The  t issues were 
washed  and resuspended in an  incuba t ion  m e d i u m  con- 
ta in ing  the  c o m p o u n d  under  inves t igat ion,  and a l iquots  of 
t issue were  t aken  a t  intervals .  Af te r  perchlor ic  acid ex- 
t r ac t ion  of t h e  tissue, t'qA was de te rmined  a f te r  a lumina  
absorpt ion  by  a modif ied f luorescence m e t h o d  ~°, seroto- 

of Noradrena l ine  f r o m  Brain  Sl ices  

nin (5-HT) also by  fluorescence 11; pro te in  was de t e rmined  
in the  precipi ta te  x2. 

Results. NA was readi ly  t aken  up or  synthesized f rom 
DOPA.  Af ter  washing, the  level  of N A  in the  t issue 

I H. TAKAGI, M. SATO]I, K. YAMATSU, K. KIMURA and M. NAKAMA, 
Int. J. Neuropharmac. 7, 265 (1968). 
F. P. MXLLER and R. P. MAICXEL, Life Sci. 8, 487 (1969). 

a M. JOUVET, Science 163, 32 (1969). 
4 E. LYCKE, K, MODISH and B. E, Roos, Experientia 25, 951 (1969). 
6 H. LAL, J. J. DEFEO and P. THUT, Pharmacologist 11,278 (1969). 
e T. L. C~RUSCIEL and Z. S. HERMANp Psychopharmacologia 14, 

124 (1969). 
v H.C. STANCER, B. QUARRINGTON, B. A. COOKSON and G. M. BRowN, 

Arch. gen. Psychiat. 20, 290 (1969). 
s H. MCILWAIN and R. RODNIGIIT, Practical Neurochemistry 

(Churchill, London 1962). 
tl S. F. CONTRACTOR and M. K. JEACOGK, I3iochem. Pharmac. 76, 

1981 (1967). 
10 U. S. vor¢ EULER and F. LISHAJKO, Acta physiol, seand. 57, 348 

(1961). 
11 S. SNVDER, J. AXELROO and M. ZWEm, Bioehem. Pharmae. /4, 

831 (1965). 
1~ O. L. LowRY, J. N. RosEnROUOH, A. L. FARE and R. J. RANDALL, 

J. biol. Chem. 193, 265 (1951). 



$86 Specialia EXPERIENTIA 27/8 

decreased at a constant rate over the period of 30-60 rain. 
The concentration of NA remaining in the tissue was of the 
same order for newly synthesized NA and NA uptake, 

1. 5HT (10 -a M) in the incubation medium had no 
effect on the rate of NA efflux in either system. 

2. The precursor of 5HT, 5-hydroxytryptophan (5HTP, 
10 -a M), had no effect on the rate of efftux of NA pre- 
viously taken up from the medium (Figure 1). In  contrast, 
5HTP lowered the levels of NA previously synthesized 
from DOPA to ca. 40% control values. The difference 
~rom control values was significant a t  the 0,01 level (rank 
summation), except for the last values (75 min) (Figure 2). 

3. The amino-acids histidine and L-tryptophan caused 
the same decrease of NA in tissue, whereas the corres- 
ponding amines had no effect. As with 5HTP, the effect 
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Fig. 1. Noradrenaline uptake: effect of 5HTP on efflux. 
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Fig. 2. Noradrenaline synthesis: effect of 5HTP on efflux. 

was only found with NA synthesised from DOPA, not 
with uptake NA. 

4. The decarboxylase inhibitor Ro 4-4602 in the incu- 
bation medium also resulted in a significant lowering of 
NA levels in the tissue, but  only after 30 rain. The effect 
of the dopamin-hydroxylase inhibitor disulfiram was ap- 
parent  in a lowering of NA levels after 45 rain. 

Discussion. The mechanism of depletion of brain tissue 
NA levels by 5HTP appears to be by inhibition of further 
NA synthesis from DOPA, rather than by a 5HTP (or 5HT) 
mediated efflux. This effect has been reported in vivo 13, 
where the lowered NA levels a~ter doses of 5HTP causing 
overt  stimulation in the rat were at t r ibuted to inhibited 
synthesis and not to st imulated release of NA 14. 

5HTP (as histidine and L-tryptophan) utilizes the same 
unspecific enzyme as DOPA in its synthetic pa thway:  
1-aromatic-amino-acid decarboxylase ~5. These substrates 
can act  as competi t ive inhibitors. 

Preincubation of brain slices simultaneously with 
DOPA and 5HTP results in mutual  inhibition of synthe- 
sis of the amines (75% of control value, ib<0.01). The rate 
of efflux of both amines is not  significantly different from 
control values, 

A common enzyme for the decarboxylation of the differ- 
ent amino-acid precursors of the biogenic amines may  
indicate tha t  the first step of NA biosynthesis (hydroxyla- 
tion) may not be the only l imiting factor of amine forma- 
tion. Changes of cerebral pyridoxal phosphate levels may  
also be important  for feedback mechanisms involving 
pyridoxal phosphate dependent enzymes*. 1~. An overload 
of any one aromatic amino acid could have implications 
for the regulated balance of amines in the brainIL 

Zusammen]assung. 5-Hydroxytryptophan erniedrigt die 
Konzentration yon Noradrenalin in Hirnschnitten, sofern 
diese das Amin zuvor aus zugesetztem L-DOPA selber 
synthetisierten. Dieser Effekt  beruht vermutl ich darauf, 
dass 5-Hydroxytryptophan die Decaroxylierung des L- 
DOPA, das im Hirngewebe gespeichert wird, kompeti t iv  
hemmt.  Die Relation der Noradrenalin- und Serotonin- 
konzentration im Hirngewebe kann somit auch durch ein 
vefiindertes Angebot an Aminos~uren gestCrt werden. 
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L e i c h t f l f i c h f i g e  S t o f f e  i n  Agaricus bisporus 
Es ist bekannt,  dass unter den ~usseren Faktoren,  wel- 

che VCachstum, Fruktifikation, Morphogenese und Spo- 
renkeimung yon Pilzen beeinflussen, neben den Feuchtig- 
keits-, Licht- und Temperaturverh~Itnissen der Anwesen- 
heft yon Ieichtfliichtigen Stoffen - grCsstenteils unbekann- 
ter  Ident i t~t  - oft  eine entscheidende Rolle zukommt. Es 

diirffe sich dabei in den meisten F~llen um niedere Fet t -  
s~uren, Fetts'hureester, niedere Alkohole, Aldehyde und 
CO~ handeln. So stimulieren Vertreter der erstgenannten 
Stoffgruppe (C 1 -  C5) die Sporenkeimung yon Phycomyces 1, 
Ameisens~ure akt ivier t  die Pseudophorenbildung bei Rhi- 
zopus sexualis ~, und Isovalerians~ure fCrdert die Keimung 


