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and  dens i tomet r ic  pa t t e rn  shown in F igure  2 i l lus t ra tes  
1 diffuse band  on 5% po lyac ry lamide  gel. However ,  some 
por t ions  of p ro teo l ip id-pro te in  did no t  pene t r a t e  t he  gel 
even  af ter  long run. W h e n  8 M  urea gel sys tem (pH 3.8) 
was used, a lmos t  all  of p ro teo l ip id-pro te in  pene t r a t ed  
the  gel. H o w e v e r  2 ha rp  bands  were no t  observed  as 
in F igure  1. 

Since our  p rev ious  s t udy  indica ted  t h a t  the  proteo-  
l ip id-pro te in  ob ta ined  wi th  the  m e t h o d  of TENE~eBAIYM 
and  FOLCH * did n o t  conta in  the  mye l in  basic  protein ,  
t he  e lec t rophore t ic  pa t t e rn  of  pro teo l ip id-pro te in  in the  
p resen t  s t udy  did no t  m e a n  the  con tamina t ion  of t h e  
basic  prote in .  R e c e n t l y  BRAUN and  RAI)I~ 4 r epor t ed  
t h a t  p ro teo l ip id-pro te in  ob ta ined  by  the  m e t h o d  of 
TE~ENBAU~t and FOLCH did  no t  exh ib i t  fas ter  mig ra t i ng  
band  in t he  5% and  7.5% ac ry lamide  gel conta in ing  
5 M  urea  and 0.5% Tr i t on  X-100. EICHI3ERG ~ repor t ed  
t h a t  a lmos t  all  of the  p ro teo l ip id-pro te in  of beef  hea r t  
pene t r a t ed  the  gel and exh ib i ted  the  mul t ip le  bands  
pa t t e rn  on the  po lyac ry l amide  gel electrophoresis  in a 
phenol-acet ic  ac id-water -urea  (56.6: 25 : 19.4: 30, v/v/v/w) 
system.  He  used ch lo ro fo rm-methano l -90% formic acid 
(49:49 : 2, v/v/v) to  re-dissolve the  pro teo l ip id-pro te in  
prec ip i ta ted  wi th  excess ether.  

I n  our  present  s tudy,  t he  water -soluble  proteol ip id-  
pro te in  f rom bovine  whi te  m a t t e r  revealed 2 migra t ing  
bands  p a t t e rn  and some non-migra t ing  por t ions  on disc 
po lyac ry lamide  gel e lectrophoresis  at  p H  8.3. Therefore,  

i t  m a y  be concluded t h a t  our  water -soluble  proteol ip id-  
pro te in  f rom bovine  bra in  whi te  m a t t e r  is he te rogenous  
prote in .  

Zusammen/assung. Wasserl6sl iche,  pro teol ip ide  Pro-  
te ine wurden  yon  der  weissen Hi rnsubs t anz  durch  Iso- 
l i e rungsmethoden  yon  TENENBAUM und  FOLCH 2 gewon- 
hen. Ohne  Lyoph i l i sa t ion  ergab  die Disk-Elek t rophorese  
bei  p H  8.3 zwei Banden .  
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E f f e c t  o f  B i o g e n i c  A m i n e s  o n  } , - A m y l a s e  ( A c i d  a - G l u c o s i d a s e )  

I t  has  been establ ished that adrenal ine  par t ic ipa tes  in  
regula t ion  of glycogen hydrolys is  by  y-amylase  (acid 
~-glucosidase) 1. Pa ren te ra l  admin i s t r a t ion  of t he  hor-  
m o n e  s t imula tes  t he  enzymat ic  a c t i v i t y  in l iver  or skeleta l  
muscles  b u t  inhibi ts  th is  a c t i v i t y  in hear t  L The  welt  re- 
cognized difference be tween  metabo l ic  pa thways  of cate-  
cholamines  in l iver  and hear t  muscle  3 has  been considered 
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Fig. 1. Effect of monoamines on activity of 7-amylase in rat liver 
(shaded bars) and heart amscle (white bars). I, adrenaline; II, noradre- 
naline; Ill ,  dopamine; IV, tyralnine; V, tryptamine. Mean values 
fronl the results of 3 parallel experiments are presented as % of con- 
trol values (about I0 ~moles of glucose were liberated during 3 h in- 
cubation with 20 mg glycogen) indicated by a horizontal dashed line. 

as a possible cause of  this  phenomenon .  I t  seemed also 
probable  t h a t  the  regu la to ry  effect  belongs not  to  t he  mo-  
lecule of  adrena l ine  b u t  to  t he  p roduc t s  of its ca tabol i sm 4. 
Purpose  of th is  work  was to  compare  t he  effects  on y -amy-  
lase of adrenal ine  and o ther  biogenic  amines  ( including 
precursors  of adrena l ine  - noradrenal ine ,  dopamine  - and 
t y r a m i n e  or  t r y p t a m i n e  which are metabol ized  only v ia  
ox ida t ive  deamina t ion  5 bo th  in normal  animals  and in 
condi t ions  of inhibi t ion by  specific monoamine  oxidase in- 
h ibi tors  of enzymat ic  deamina t ion  ill ra t  l iver  and hear t .  

Adrenal ine.  tIC1 (0.1 ml  of 0.1% solution/200 g body 
wt.), equ imola r  amoun t s  of o ther  amines  (or 0.9% NaC1) 
were in jec ted  s.c. e i ther  into cont ro l  200-220 g male  whi te  
ra ts  or in to  animals  p re t r ea t ed  wi th  one of monoamine  
oxidase  inhibi tors  (ipr0niazid or  pargyl ine  s.c., 18 h be- 
fore the  exper iment) .  The  animals  were sacrificed 30 min  

Q 

1 (1 V 

Fig. 2. Effect of monoamines on activity of ~-amylase in rats pre- 
treated with iproniazid (30 mglkg; dashed bars) or pargyline (2.5 mg/ 
kg; dotted bars). Other designations as in Figure 1. 
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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), 


