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af te r  the  inject ions  of amines.  Par t ia l  pur i f ica t ion  and 
es t imat ion  of a c t i v i t y  of y-amylase  in l iver  and hear t  were 
carr ied ou t  as descr ibed prev ious ly  ~. 

S t imula t ion  by  adrenal ine  of y-amylase  ac t i v i t y  in ra t  
l iver  is no t  reproduced  by  equimolar  doses of o ther  amines  
which, in cont ras t  to adrenaline,  marked ly  inhib i t  hydro-  
lysis of glycogen by  the  acid e-glucosidase in i iver  (Fi- 
gure 1). Inh ib i to ry  effect  on y-amylase  in hear t  muscle is 
observed  in exper iments  wi th  al l  the  monoamines  tes ted 
(Figure 1), This  effect  is p reven ted  b y  m o n o a m i n e  oxi- 
dase inhibi tors  in doses causing s t rong inhib i t ion  of enzy-  
ma t i c  deamina t ion  of monoamines  *. Monoamine  oxidase  
inhibi tors  also p r even t  the  effect  of noradrena l ine  and 
t r y p t a m i n e  on 7-amylase  in l iver  (Figure 2). 

The  d a t a  ob ta ined  suggest  t h a t  t he  inh ib i to ry  effects of 
adrenal ine  on ),-amylase, exh ib i t ed  also by  o ther  mono-  
amines,  are possibly caused by  the  deamina t ed  metabo l ic  
products .  The  s t imu la to ry  effect  of adrenal ine  on l iver  
7-amylase  is specific for the  hormone,  and m a y  no t  be 
p reven ted  by  inhibi t ion of monoamine  oxidase ac t iv i ty  in 
liver.  
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Alterat ion of Cyclic  3",5"-Adenosine M o n o p h o s p h a t e  Act ion on A d e n o s i n e  5"-Tr iphosphate  Induced 
M u s c u l a r  Contract ion  by  a S e r u m  E n z y m e  

The  in te rac t ion  be tween  myos in  and  act in  which re- 
sults in the  fo rmat ion  of ac tomyos in  is ca ta lyzed  by  the  
presence of adenosine 5 ' - t r iphosphate  (ATP). Var ia t ions  
in A T P  concent ra t ions  inf luence adenosine 5 ' - t r iphospha-  
tase (ATPase) and superprec ip i ta t ion  of ac tomyosin .  Both  
of these  pa ramete r s  are l imi ted  by  the  ava i lab i l i ty  of the  
subs t ra te  1 

Severa l  accessory prote ins  were repor ted  to p l ay  var ious  
roles in the  funct ions  of t he  myofibri ls .  F o r  instance,  ~- 
ac t in in  was shown to p lay  a role in t he  s t ruc tu re  of the  Z- 
band and i ts  a t t a c h m e n t  to  t he  I - f i lament*-*,  A t roponin-  
t ropomyos in  fac tor  was shown to  be ac t ive  and to  de lay  
the  onset  of superprec ip i ta t ion  in ce r ta in  t ropomyos in  
prepara t ions  ~. Tropon in  is ano ther  pro te in  which p lays  a 
role in the  On-Off  control  by  ca lc ium ions of t he  contrac-  
t ion  cycle 6,7. 

A serum enzyme  was shown to enhance  the  creat ine-  
phospho t rans fe rase -ATP regenera t ion  and the  phosphoe-  
nol  p y r u v a t e - p y r u v a t e  kinase  sys tem and muscular  con- 
t r ac t ion  8. The  enzyme  is shown in t he  present  s tudies  to 
reverse  excess subs t ra te  inh ib i t ion  and cyclic-3' ,  5'- 
adenosine monophospha t e  (cyclic 3" 5 ' -AMP) inhib i t ion  of 
t he  A T P - i n d u c e d  d e v e l o p m e n t  of tens ion  by  glycer inated  
muscle  fibers. 

The  sens i t iv i ty  of g lycer ina ted  fibers to  A T P  was shown 
to  be inf luenced by  a toxic  g lycoprote in  f rom scalded 
h u m a n  skin °. The  degree of inh ib i t ion  of the  ATP- induced  
muscle  con t rac t ion  was dependen t  on the  concen t ra t ion  
of the  tox ic  g lycoprote in  z0. I m m u n e  sera and puri f ied im- 
munoglobul in  agains t  the  tox ic  g lycopro te in  prepared  by  
i.m. inject ions  of t he  g lycoprote in  neut ra l ized  the  inhibi-  
t o ry  effects of the  antigen.  ~vVhen used in combina t ion  wi th  
the  i m m u n e  se rum or wi th  the  immunoglobul in ,  the  tox ic  
g lycoprote in  failed to inh ib i t  the  ATP- induced  develop-  
m e n t  of tens ion by  g lycer ina ted  fibers zo. 

Materials and methods. Glycer ina ted  r abb i t  psoas muscle 
fibers were  p repared  according to  the  m e t h o d  of  SZENT- 
G'x'ORGYI n. Ac tomyos in  was prepared  f rom r a b b i t  s t r ia-  
ted  skeletal  muscle  fol lowing the  m e t h o d  of EBASrlI as. The 
serum enzyme was ob ta ined  f rom ei ther  h u m a n  or calf 
se rum fol lowing the  m e t h o d  described by  HAKIMS. The 

serum was ad jus ted  to p H  5,0, t hen  m a d e  up to 25% 
sa tura t ion  wi th  a m m o n i u m  sulfate.  A prec ip i ta te  was 
separa ted  by  cent r i fugat ion  a t  10,000 g for 30 min  at  4 °C. 
The  prec ip i ta te  was dissolved in cold 0.9% sodium chloride 
and dialyzed exhaus t ive ly  agains t  0 .9% NaC]. The dialyzed 
sulfate free solut ion was then  ad jus ted  to p H  4.0 and 
centr i fuged a t  15,000 g for 60 min.  The  prec ip i ta te  ob- 
ta ined  was dissolved in 0.9% NaC1 to  produce  a solut ion 
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Fig. 1. Action of serum enzyme on the snperprecipitation of acto- 
myosin, a) Superprecipitation of actomyosin in a system containing 
0.05AI KCt, 1.0 mM MgCI=, 0.016M Tris-phosphate buffer of pH 7.0 
and 0.15 mgtml of aetomyosin in a total volume of 4.0 ml and ionic 
strength oi 0.080 p.m. The final ATP concentrations employed are 
indicated on the abscissa. Superprecipitation of aetomyosin assayed 
in presence of 0.25 mg protein of serum enzyme produced the data 
of curve b), 
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w i t h  a n  a b s o r b a n c e  a t  w a v e l e n g t h  280 ~ m  of  0.5, a n d  u s e d  
a s  t h e  s e r u m  e n z y m e .  Ge l  f i l t r a t i o n  t h r o u g h  S e p h a d e x  
G 25 d i d  n o t  i n f l u e n c e  t h e  e n h a n c i n g  p h y s i o l o g i c a l  a c t i v i t y  
of  t h e  s e r u m  e n z y m e .  F l a m e  s p e c t r o p h o t o m e t r y  o f  t h e  
s e r u m  e n z y m e  i n d i c a t e d  e i t h e r  t h e  a b s e n c e  o r  u n d e t e c t -  
a b l e  t r a c e s  o f  e i t h e r  M g  ++ or  Ca++. 
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Fig. 2. Cyclic 3', 5'-AMP inhibition of ATP-induced tension. Inhibi- 
tion of ATP-induced tension of 0.05, 0.5, 1.2 and 1.5 m M  (curves 
a, b, e and d respectively) of ATP, by increasing amounts  of eyclio 
3', Y-AMP. 
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Fig. 3. Reversal of cyclic 3",5'-AMP inhibitory action of ATP- 
induced tension by serum enzyme. The s tandard ATP-indueed 
tension was employed with 1.5 m M  ATP and increasing amounts  
of cyclic Y,5 ' -AMP were added alone (a), and in presence of 0.10, 
0.25 and 0.50 mg protein of .the serum enzyme curves b, c and d 
respectively. 

T h e  g l y c e r i n a t e d  m u s c l e  f i b e r  w a s  s u s p e n d e d  f r o m  a 
G r a s s  M o d e l  0.3 f o r ce  t r a n s d u c e r  i n  a b a t h i n g  c h a m b e r  
c o n t a i n i n g  40 m l  M 15 T r i s - p h o s p h a t e  b u f f e r  o f  p H  7.5 
c o n t a i n i n g  0 .025 m M  MgCI  v I n  t h i s  c h a m b e r  t h e  f i b e r  
w a s  a l l o w e d  t o  i n c u b a t e  a t  r o o m  t e m p e r a t u r e  (26 °C) fo r  5 
ra in ,  o r  a s  i n d i c a t e d  in  t h e  p r e s e n c e  o r  a b s e n c e  o f  v a r y i n g  
a m o u n t s  of  cyc l i c  3', 5 ' - A M P  o r  A T P .  I n  c e r t a i n  e x p e r i -  
m e n t s  A T P  w a s  a d d e d  i n  0.1 m l  a l i q u o t s  ( 5% s o l u t i o n )  t o  
i n d u c e  t e n s i o n .  I n  e x p e r i m e n t s  w h e r e  M g  d e f i c i e n t  m e -  
d i u m  w a s  e m p l o y e d ,  d e v e l o p m e n t  of  t e n s i o n  w a s  i n d u c e d  
b y  a d d i t i o n  o f  0.05 m l  of  0 .025  m M  MgC12 s o l u t i o n .  A l l  
e x p e r i m e n t s  w e r e  m o n i t o r e d  w i t h  a m o d e l  G r a s s  p o l y -  
g r a p h  w i t h  7 P1 p r e a m p l i f i e r .  

S u p e r p r e c i p i t a t i o n - o f  a c t o m y o s i n  w a s  d e t e r m i n e d  
f o l l o w i n g  t h e  t n r b i d i m e t r i c  t e c h n i q u e  zz i n  a m e d i u m  c o n -  
t a i n i n g  0 .06  MKC1,  0 .001 M MgC12 0 .016 M T r i s - p h o s -  
p h a t e  b u f f e r  p H  7.0. A c t o m y o s i n  0.15 m g  a n d  A T P  
a d d e d  l a s t  t o  0.1 m M  f i n a l  c o n c e n t r a t i o n  i n  a f i n a l  v o l u m e  
of  4 .0  m l  a n d  i o n i c  s t r e n g t h  0 .080 tzln. T h e  s e r u m  e n z y m e  
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Fig. 4. Serum enzyme and cyclic Y,5-AMP action on ATP-induced 
tension triggered by Mg ++. Tracings of tension produced by glycerin- 
ated fibers preincubated for 150 see in Mg++-deficient phosphate 
buffer containing 0.15 mg protein serum enzyme (a), 0.05 m M  
cyclic 3 ' ,5 ' -AMP (b), and cyclic 3 ' ,5 ' -AMP and 0.15 mg serum en- 
zyme (c). 5 rain after addition of 0.15 ml of 5% ATP solution. 
Tension was induced by 0.05 ml of 1 m M  MgC12, followed by 150 see 
interval additions of 0.10 ml of the ATP solution. The sharp break 
in the tracing is a change in polygraph sensitivity from 0.02 to 
0.05 nlV/ctD. 
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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 
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