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The p r o p o r t i o n  of the  d i f f e ren t  a b e r r a t i o n s  was ana -  
lysed (Figures  1 a n d  2a a n d  b). 

i n  the  a b o v e - m e n t i o n e d  e x p e r i m e n t a l  cond i t ions ,  
ne i ther  coppe r  n o r  zinc inc reased  t he  a m o u n t  of d a m a g e  
ia meiosis  of t h e  g e n e r a t i o n  X1.  Howeve r ,  t h e  p r o p o r t i o n s  
of several  k inds  of  a b e r r a t i o n s  were  d i f f e ren t  for t h e  t h r e e  
t r e a t m e n t s .  
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l~ig. 1. Percentages of aberrations observed at metaphase I (±300 
raetaphases; [MS cone. 0.3 g/100 ml; CuSO 4 or ZnSO 4 conc. 0.03 
rag/100 ml). White: ring of four (or six). Cross-ruled: figures of 

eight. Hatched: chains of four. 
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Pig. ~a and 2b. Percentages of aberrations observed at anaphases I 
and II (~= 300 anaphases). White: bridges. Hatched: fragments. 

T h e  f r e q u e n c y  of r ings  of four  was  h i g h e r  w i t h o u t  cop- 
pe r  or  zinc, b u t  t h e  p r o p o r t i o n  of f igures  of e igh t  was  
h i g h e r  w i t h  E M S - c o p p e r  t r e a t m e n t  (Figure  1). I n  t h i s  
l as t  case, t h e  f igures  of e igh t  were  f o u n d  to  be  more  fre- 
q u e n t l y  a s y m m e t r i c a l  a l t h o u g h  cor rec t ly  c o o r i e n t a t e d  a t  
t he  e q u a t o r i a l  p la te .  

T h i s  ind ica tes  t h a t  c h r o m o s o m e  t r a n s l o c a t i o n s  s h o u l d  
differ  q u a l i t a t i v e l y  f rom those  a p p e a r i n g  a f t e r  t h e  o t h e r  
t r e a t m e n t s .  

T h e  d i f f e ren t  p r o p o r t i o n s  of a b e r r a t i o n s  a re  n o t  so 
e v i d e n t  for  a n a p h a s e s ,  t he se  a b e r r a t i o n s  b e i n g  in  f ac t  
m u c h  less specif ic  t h a n  in m e t a p h a s e .  

C o m p a r i n g  F igu re s  1 a n d  2a a n d  b, i t  c a n  also b e  seen  
t h a t  for  al l  t r e a t m e n t s ,  t h e  n u m b e r  of a b e r r a t i o n s  de-  
creases  f rom m e t a p h a s e  I to  a n a p h a s e  I I .  

A t  a n a p h a s e  I, t h e  p e r c e n t a g e  of b r idges  (bo th  c h r o m a -  
r id  a n d  ch romosome)  is s ign i f i can t ly  h i g h e r  t h a n  t he  per-  
c en t age  of f r a g m e n t s  (Figure  2a), whe reas  t h i s  s i t u a t i o n  is 
a l m o s t  r eve r sed  for  a n a p h a s e  I I  (F igure  2b). 

T h e  d a t a  p r e s e n t e d  he re  show t h a t  E M  S t r e a t m e n t s  of 
b a r l e y  seeds resu l t  in me io t i c  a b e r r a t i o n s  w h i c h  will in-  
f luence t h e  m u t a t i o n  s p e c t r u m  of t h e  g e n e r a t i o n  X2.  

T h e y  also show t h a t  sa l t s  cou ld  also be  used  for c h a n g -  
ing t h e  r e l a t i ve  p r o p o r t i o n s  of t he se  c h r o m o s o m e  aber -  
r a t i o n s  7. 

Rdsum~. Des semences  s6ches d 'o rge  o n t  6t6 t r a i t6es  
r e s p e c t i v e m e n t  p a r  des so lu t ions  d ' E M S  et  d ' E M S  
add i t i onn6es  de  su l fa t e  de  cu iv re  ou de su l fa t e  de zinc. 
Nous  a v o n s  m o n t r 6  qu ' i l  en  r6su l te  des  a b e r r a t i o n s  chro-  
mosomiques  en  m61ose au  cours  de  la g6n6ra t i on  t r a i t 6e  
(X1).  L ' a d j o n c t i o n  a u x  so lu t ions  de  F u n  ou de  l ' a u t r e  sel 
n ' a  pas  accru  la  q u a n t i t 6  de  16sions observ6es ,  ma i s  a 
f o r t e m e n t  modif i6  la  p r o p o r t i o n  des  d i f f6 ren t s  t y p e s  
d ' a b e r r a t i o n s  c h r o m o s o m i q u e s .  
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Effect of ~ - M e t h y l d o p a  and ~ - M e t h y l - m - t y r o s i n e  

on  the  Mobi l i za t ion  of Free Fatty  Acids  

I t  h a s  b e e n  well  e s t ab l i shed  t h a t  t h e  s y m p a t h e t i c  ner -  
Vous s y s t e m  p lays  a n  i m p o r t a n t  role in  t h e  mob i l i za t i on  
of free f a t t y  acids  (FFA)  f rom ad ipose  t issue.  T he  sym-  
P a t h e t i c  t r a n s m i t t e r  s u b s t a n c e  n o r e p i n e p h r i n e  h a s  fre- 
q u e n t l y  b e e n  s h o w n  to  mobi l i ze  F F A  in vivo a n d  i n  
v~trol, p r e s u m a b l y  b y  s t i m u l a t i n g  a t ipolyt ie  s y s t e m  in 
ad ipose  t i ssue  ~. Since ad ipose  t i ssue  c o n t a i n s  cons ide rab le  
a m o u n t s  of n o r e p i n e p h r i n e  a-5 a n d  e n z y m e s  c o n n e c t e d  
With i t s  syn thes i s  a n d  m e t a b o l i s m  5, i t  is safe to  a s sume  
t h a t  n o r e p i n e p h r i n e  also serves  as s y m p a t h e t i c  t r a n s -  
m i t t e r  in  ad ipose  t issue.  

R e c e n t l y  we were  able  to  d e m o n s t r a t e  t h a t  t he  injec-  
t ion  of t y r a m i n e  a n d  o t h e r  a r o m a t i c  m o n o a m i n e s  wh ich  
act  t h r o u g h  t h e  re lease  of n o r e p i n e p h r i n e  f rom s torage  

s i tes  in  s y m p a t h e t i c  n e r v e  end ings  6 also p roduces  mobi l i -  
z a t ion  of F F A  f rom ad ipose  t i ssue  t r ig lycer ides ,  as indi-  
c a t e d  b y  t h e  e l e v a t e d  p l a s m a  levels  of F F A  a n d  glycerol  7. 
Th i s  ef fec t  of t y r a m i n e  was  a b s e n t  if t h e  ad ipose  t i ssue  
n o r e p i n e p h r i n e  h a d  p r e v i o u s l y  b e e n  dep le t ed  b y  reser-  
p ine  7 
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Effect of syrosingopine, ~-methyl-Dopa and ~-methyl-m-tyrosine on the free fatty acid mobilization by tyramine 
Male Wistar rats (160-180 g) were kept on standard pellet diet ad libitum until the experiments. Pretrcatment: 0.3 mg/kg syrosingopine 
(Su 3118) were injected s.c. 15 and 20 h prior to the experiment; ~00 mg/kg 1-~-methyl-dopa (~-MD) and dl-~-methyl-m-tyrosine (~-MMT) 
were given s.c. daily for 1-3 days, the last injection 15 h before the experiment. 15 min after the injection of tyramine (10 mg/kg s.c.) 
the animals were killed for the determination of plasma free fatty acids (FFA) according to the method of DOLE ~ and expressed aS 

#Eq]ml plasma± standard error of the mean (s.c.). n = Number of animals. 

Experiment Group Dosage n FFA (#Eq/ml plasma ~c s.c.) P 
No. mg/kg - + Tyramine value 

1 Controls  - 25 0,~17 4- 0.010 0.599 4- 0,017 <:0,001 

2 Su 3118 2 x 0.3 10 0.230 4- 0.024 0.247 =~: 0.017 :>0.50 

3 ~¢-MD 1 x 200 5 0.180 =1= 0.033 0.575 212 0.074 ~0 .005  
~-MD 3 x 200 5 0.915 + 0.050 0.415 4- 0.045 <0 .005  

4 ~-MMT 1 x 200 5 0,213 + 0.032 0.282 -t- 0.015 ~ 0 . 1 0  
o~-MMT 3 x 200 5 0,225 4- 0.022 0,230 :k 0.015 >0 ,80  

e - M e t h y l d o p a  (e-MD) a n d  e - m e t h y l - m - t y r o s i n e  (~- 
MMT) also cause  dep le t ion  of t i ssue  n o r e p i n e p h r i n e  g. Th i s  
effect, however ,  d i f lers  f rom t h a t  of r e se rp ine  in t h a t  
n o r e p i n e p h r i n e  is n o t  on ly  dep le t ed  b u t  also rep laced  b y  
~ - m e t h y l n o r e p i n e p h r i n e  (Corbasil)  a n d  m e t a r a m i n o l  (Ara-  
mine) ,  t h e  m e t a b o l i c  p r o d u c t s  of ¢¢-MD a n d  ~-MMT re-  
spec t ive ly  B-~, w h i c h  t h e n  m a y  se rve  as  ' false t r a n s -  
m i t t e r s '  9, n .  

Fo l lowing  t h e  s u b c u t a n e o u s  in j ec t ion  of 10 m g / k g  of 
t y r a m i n e ,  t h e  p l a s m a  F F A  level  of r a t s  rose b y  n e a r l y  
200% w i t h i n  15 m i n  (Table,  E x p e r i m e n t  No. I). Pre-  
t r e a t m e n t  w i t h  t h e  reserp ine  ana logue  sy ros ingop ine  (Su 
3118), wh ich  lowered t he  n o r e p i n e p h r i n e  c o n t e n t  of ad i -  
pose t i ssue  b y  85%,  c o m p l e t e l y  p r e v e n t e d  t h e  t y r a m i n e -  
i nduced  rise in  p l a s m a  F F A  (Table,  E x p e r i m e n t  No. 2). 

P r e t r e a t m e n t  w i t h  I-~-MD also led to a s u b s t a n t i a l  
r e d u c t i o n  of t he  n o r e p i n e p h r i n e  c o n t e n t  in  ad ipose  t i ssue  
to  a b o u t  25% of t h e  con t ro l  values .  T he  F F A  mobi l i z ing  
ef fec t  of t y r a m i n e ,  howeve r ,  was  essent ia l ly  u n c h a n g e d  
or  s o m e w h a t  r educed  on ly  a f t e r  200 m g / k g  of I -a-MD 
h a d  been  g iven  o n  th r ee  consecu t ive  days  (Table,  E x p e r i -  
m e n t  No. 3). D i f fe ren t  resu l t s  were o b t a i n e d  w i t h  e -MMT;  
a l t h o u g h  t h i s  a m i n o  ac id  r educed  t h e  ad ipose  t i ssue  
n o r e p i n e p h r i n e  c o n t e n t  a t  leas t  to  t h e  same  degree  as 
~-MD, F F A  mob i l i z a t i on  b y  t y r a m i n e  was  s t r o n g l y  in-  
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Lipoly t ic  ac t i v i t y  of norepinephr ine ,  corbas i l  (~-methyl-norepine-  
phrine) and aramine (metaraminol) in viiro. Pieces of epididymal fat 
pads (60-100 mg) of fed rats (160-180 g} were incubated essentially 
following the method of JUNGAS and BALL 15 for 60 min at 37°C 
with varying concentrations of the amines in albumin-free Krebs- 
Ringer phosphate buffer pH 7.~. The accumulation of free fatty 
acids in the adipose ti~ue was determined according to the method 
of DOLE x~, corrected for spontaneous lipolytic activity and expressed 
as/~Eq/g tissuelh ± standard error of the mean (s.c.). Each point 

represents the average of 3-6 experiments. 

h i b i t e d  a l r e ady  a f t e r  a s ingle  i n j ec t i on  of 200 m g / k g  of 
a-MMT, a n d  3 × 200 m g / k g  of a -MMT c o m p l e t e l y  b locked  
t he  ac t ion  ot t y r a m i n e  (Table,  E x p e r i m e n t  No. 4). 

E x p e r i m e n t s  in vitro were  p e r f o r m e d  in w h i c h  t he  lipo- 
lyric ac t iv i t i e s  of m - m e t h y l n o r e p i n e p h r i n e  (Corbasil) and  
m e t a r a m i n o l  (Aramine)  ,*'ere d e t e r m i n e d  a n d  c o m p a r e d  
w i t h  t h a t  of n o r e p i n e p h r i n e .  N o r e p i n e p h r i n e  a n d  corbas i t  
were  a b o u t  equa l l y  e f fec t ive  in p r o m o t i n g  t h e  accumula -  
t i on  of F F A  in pieces of e p i d i d y m a l  f a t  of r a t s  i n c u b a t e d  
in a l bumin - f r ee  K r e b s - R i n g e r  p h o s p h a t e  bu f f e r  which  
agrees  w i t h  p r e l i m i n a r y  re su l t s  o b t a i n e d  in t h e  h a m s t e r  
b y  R~JDMAN et  at. z4. As can  b e  seen f rom t h e  F i g u r e  t he  
m a x i m a l  n e t  a c c u m u l a t i o n  of  a b o u t  15.0 / , E q / g  t i s sue /h  
was  o b s e r v e d  if b o t h  c o m p o u n d s  were p r e s e n t  a t  a m o l a r  
c o n c e n t r a t i o n  of 3 • 10 -6, whi le  h a l f - m a x i m a l  va lues  were  
o b t a i n e d  a t  a c o n c e n t r a t i o n  of 3 - 6 .  10 -7M.  Aramine ,  
however ,  p r o v e d  to be  a t  l eas t  a t h o u s a n d  t imes  less ac t ive  
t h a n  n o r e p i n e p h r i n e  a n d  corbasi l .  I t s  dose - response  cu rve  
n o t  on ly  d i f fered  in  slope f r o m  t h o s e  of t h e  o t h e r  com- 
pounds ,  b u t  n e v e r  exceeded  a m a x i m a l  v a l u e  of 6.0 
# E q / g / h  a t  c o n c e n t r a t i o n s  a b o v e  10-4M.  

If  i t  is a s s u m e d  t h a t  in  ad ipose  t i ssue  also t h e  m a j o r  
p a r t  of t he  n a t u r a l  s y m p a t h e t i c  t r a n s m i t t e r  no rep ine -  
p h r i n e  is r ep laced  b y  corbas i l  or a r a m i n e  a f t e r  p r e t r e a t -  
mer i t  w i t h  a -MD or a-MMT, t h e  conc lus ion  seems jus t i f i ed  
t h a t  corbasi l ,  in  c o n t r a s t  to  a r a m i n e ,  serves  as a ' fa lse '  
b u t  r a t h e r  ef f ic ient  t r a n s m i t t e r  in  m e d i a t i n g  t h e  F F A  
mobi l i z ing  effect  of t y r a m i n e .  

Zusammen/assung. Die I e t t s / i u renmobi l i s i e r ende  Wir -  
k u n g  des T y r a m i n s  a n  R a t t e n  liess s ich d u t c h  V o r b e h a n d -  
l ung  m i t  :c -Methyt-m-Tyrosin ,  n i c h t  j edoch  m i t  c¢-Methyl- 
D o p a  v e r h i n d e r n .  In  vitro w a r  die l ipo ly t i sche  W i r k u n g  
des aus  e - M e t h y l - D o p a  e n t s t e h e n d e n  e - M e t h y l - N o r a d r e -  
na l i n  (Corbasil) m e h r  als 1000mal  s t i i rker  als d ie jenige  
des aus  ~¢-Methyl-m-Tyrosin e n t s t e h e n d e n  Me taxamino l  
(Aramin) .  
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