
264 Br~ves communications - Kurze Mitteiltmgen EXPEIIlENTIA XXI/5 

M e t a b o l i s m  o f  G l y c i n e - l - X 4 C  in  the  N o r m a l  and  
in the  I r r a d i a t e d  Rat  

R e c e n t  resea rches  c o n d u c t e d  b y  us 1 on  t h e  mouse  h a v e  
r evea l ed  ce r t a in  mod i f i ca t ions  in  t h e  u t i l i z a t i on  in  v i t ro  
of labe l led  cys t ine  fol lowing i r r a d i a t i o n  w i t h  l e tha l  doses. 
These  i nves t i ga t i ons  h a v e  s h o w n  a n  increase  in  u t i l i z a t i on  
of t he  subs t ance ,  w h i c h  reaches i t s  m a x i m u m  d u r i n g  t i le  
2-3  d a y s  fol lowing i r r ad i a t i ons  a n d  w h i c h  t h e n  t e n d s  to  
decrease  a l t h o u g h  r e m a i n i n g  no t i ceab l e  a f t e r  s ix  days .  

These  d a t a  p a r t l y  c o n t r a d i c t  t h e  genera l  i n v o l u t i v e  
s t a t e  w h i c h  t h e  same  a n i m a l s  show a f t e r  i r r ad ia t ion ,  for  
w h i c h  reason  i t  was  dec ided  to  con t r o l  the  p r o t e i n  m e t a b -  
o l i sm of t h e  l iver  in  v i v o  i n s t ead  of in v i t ro ,  u s ing  a n o t h e r  
n o n - s u l p h u r o u s  a m i n o  acid so as  to  e s t ab l i sh  w h e t h e r  t h e  
a b o v e - m e n t i o n e d  b e h a v i o u r  was  specif ic  for  cys t ine  ut i l i -  
z a t ion  or  w h e t h e r  i t  was  t h e  s y m p t o m  of a p a r t i c u l a r  
d i r ec t ion  of  n i t r o g e n  m e t a b o l i s m .  

F o r  t h i s  pu rpose  we dec ided  to  e x a m i n e  t he  u t i l i z a t i on  
of t h e  glycine-l-x4C in t h e  w h i t e  r a t  in  n o r m a l  cond i t i ons  
a n d  a f t e r  i r r a d i a t i o n  of t h e  whole  b o d y  w i t h  X - r a y s  
doses  va ry ing .  

Methods.  F o r  ou r  i nves t iga t ions ,  30 w h i t e  r a t s  of t h e  
V, q s t a r  s t r a i n  were used,  w i t h  we igh t s  r a n g i n g  f r o m  180 to  
220 g, all  of w h i c h  came  f rom t h e  same  s t u d  a n d  were  k e p t  
in t he  same  s u r r o u n d i n g  cond i t i ons  a n d  u n d e r  t he  same  
d i e t a r y  reg ime  for  t he  whole  d u r a t i o n  of t h e  inves t iga -  
t ions .  10 r a t s  were se t  as ide  as con t ro l  a n d  u n d e r w e n t  no  
t r e a t m e n t  of a n y  k ind ,  whi le  t h e  o t h e r  20, d i v i ded  i n to  
two  lo ts  of 10, e a c h  rece ived  500 R a n d  1000 R respec-  
t i v e l y  in  a s ingle dose  ove r  t h e  whole  body ,  w i t h  t h e  fol- 
lowing  cha rac t e r i s t i c s :  120 kV,  10 mA,  I.d. 30 cm,  f i l te r  
2 m m  A1. 

F i v e  days  a f t e r  i r r ad i a t i on ,  al l  t h e  an imals ,  i nc lud ing  
t h e  n o n - i r r a d i a t e d  ra ts ,  k e p t  as cont ro l ,  were  i n j ec t ed  
i n t r a p e r i t o n e a l l y  w i t h  20 #c  of g lyc ine- l -~ac  d isso lved  in  a 
phys io log ica l  so lu t ion ,  i h a I t e r  t h e  g lycine  in jec t ion ,  al l  
t h e  a n i m a l s  were  killed, u n d e r  superf ic ia l  e t h e r  a n a e s t h e -  
sia, b y  t a k i n g  al l  b lood  poss ib le  f rom t h e  a b d o m i n a l  a o r t a  
w i t h  a n  h e p a r i n i z e d  syr inge  a n d  t h e n  w a s h i n g  t h e  a n i m a l  
i tself  comple t e ly  w i t h  a b u n d a n t  q u a n t i t i e s  of phys io-  
logical  so lut ion,  so as to  o b t a i n  t h e  o rgans  free of blood.  

The  b lood d r a w n  off was  k e p t  for  t h e  d e t e r m i n a t i o n s  
on  p l a sma ,  whi le  t h e  w a s h e d  l iver  was  r e m o v e d  a n d  
e x a c t l y  weighed  q u a n t i t i e s  were  used  to  d e t e r m i n e  t h e  

dry- w e i g h t  a n d  to  e v a l u a t e  t h e  r a d i o a c t i v i t y  of t h e  pro-  
t e ins  a n d  t h e  po lypep t ides .  T h e  s a m e  d e t e r m i n a t i o n s  
were ca r r ied  o u t  on  t he  p l a s m a  acco rd ing  to  t h e  m e t h o d s  
g iven  in a n o t h e r  p a p e r  (NOTARIO e t  al. 2). 

The  va lues  o b t a i n e d  t h r o u g h  e v a l u a t i o n  of t h e  rad io-  
a c t i v i t y  of t h e  dr ied  e x t r a c t s  w i t h  t h e  Geiger-Mii l ler  
c o u n t e r  h a v e  b e e n  ca l cu la t ed  in c o u n t / m i n / g  of d r y  l iver  
a n d  in c o u n t / m i n / c m  3 of p l a sma .  

Descript ion o[ results and  conclusions. F r o m  a n  e x a m i n a -  
t i on  of t he  T a b l e  i t  becomes  c lear  h o w  i r r a d i a t i o n  h a s  
i nduced  in t h e  r a t  a n  e v i d e n t  lower ing  of t he  h e p a t i c  
u t i l i za t ion  of t he  label led  glycine.  T h e  va lues  of rad io-  
a c t i v i t y  of t h e  l iver  p ro te ins ,  as well  as t h e  va lues  of t he  
po lypep t ides ,  are, a f t e r  i r r a d i a t i o n  of t he  whole  b o d y ,  
c lear ly  infer ior  to  t hose  a p p e a r i n g  in t h e  n o n - i r r a d i a t e d  
cont ro ls ,  i n d e p e n d e n t l y  of t h e  size of t h e  X - r a y  dosage  
used.  

I n  b o t h  cases, in  fact ,  b o t h  t h e  ave r age  va lues  of t he  
d i f f e ren t  g roups  of an imals ,  as well  as t h e  s ingle va lues  of 
d e t e r m i n a t i o n  r evea l  t h a t  t h e  r a d i o a c t i v i t y  of t he  pro-  
t e ins  a n d  t h e  p o l y p e p t i d e s  is more  or  less c o n s t a n t l y  
f o u n d  to  be  b e t w e e n  va lues  t h a t  are be low the  lower  l i m i t  
of osc i l la t ions  r eco rded  in  t h e  c o n t r o l  an imals .  

A v e r y  s imi la r  p a t t e r n  is no t i ceab l e  in  t h e  r a d i o a c t i v i t y  
of t h e  p ro t e in s  a n d  p o t y p e p t i d e s  of t h e  p l a s m a  of t he  s a m e  
an imals .  I n  t h i s  case also, r a d i o a c t i v i t y  va lues  of t h e  
va r ious  f r ac t ions  a f t e r  i r r a d i a t i o n  of t h e  whole  b o d y  are  
more  or  less c o n s t a n t l y  be low t h e  lower  l im i t  of n o r m a l  
osci l la t ions.  

I n t e r e s t i n g  d a t a  a re  also o b t a i n e d  f r o m  a n  ana lys i s  of 
t h e  p e r c e n t a g e  d i s t r i b u t i o n  of r a d i o a c t i v i t y  b e t w e e n  t h e  
two  f r ac t ions  of t h e  p r o t e i n  m e t a b o l i s m  e x a m i n e d  (pro-  
t e ins  a n d  po lypep t ides ) .  I n  t h e  l iver  i t  is n o t e d  t h a t  t h e  
overa l l  r e d u c t i o n  in i n c o r p o r a t i o n  of t h e  glycine  a f t e r  i r ra -  
d i a t i o n  of t h e  whole  b o d y  is essen t ia l ly  to  be  a t t r i b u t e d  to  
t h e  r educed  r a d i o a c t i v i t y  of t he  po lypep t ides ,  whi le  
p e r c e n t u a l l y  t h e  r a d i o a c t i v i t y  of t h e  p r o t e i n s  is less re-  
duced .  On  t h e  o t h e r  h a n d ,  t h e  oppos i t e  is t h e  case w i t h  
t i le  p r o t e i n s  a n d  p o l y p e p t i d e s  of t h e  p l a sma ,  of  w h i c h  a 

1 V. RICOTTI and A. NOTARIO, Minerva nuel. 7, 18 (1963). 
s A. NOTARIO, V, RICOTTI, and A. ZANETTI, Regelazione endocrina 

del metabolismo eritrocitario (Ed.: VISCONTEA; Collana Haemato- 
logica, Pavia 1962). 

Absolute values (in countlmin/g of dry tissue) and percentage values of distribution of radioactivity among the proteins and polypeptides of 
the liver and serum 

Fractions considered Controls 500 R 1000 R 

Absolute Val. % Absolute Val. % Absolute 
values values values 

Val. % 

Liver 

Protein radioactivity 295.8 4- 29 36.4 196.1-4- 71 33.7 214.7 4- 68 34.3 
P = 0.001 0.01 > P > 0.001 

Polypeptide radioactivity 515.8 4- 88 63.6 385.6 -~ 84 66.3 410.3 4- 113 65.7 
P < 0.001 0.1 > P > 0.05 

Serum 

Protein radioactivity 53.1 4- 9.3 72.9 28.1 4- 7.9 65.5 31.6 -l- 12.4 70.9 
P < 0.001 0.01 > P > 0.001 

Polypeptide radioactivity 19.7 4- 6.9 27.1 14.7 4- 5.4 34.5 14.2 4- 5.1 29.1 
0.I > P > 0.05 P = 0.05 
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fall is not iced  above  all  in the rad ioac t iv i ty  of the former  
wi th  a less p ronounced  percentua l  reduct ion in the  radio- 
a c t i v i t y  of the  lat ter .  

Apa r t  f rom these  var ia t ions  in the  percentage values of 
the  r ad ioac t iv i t y  d is t r ibut ion  of the  labelled glycine be- 
tween the  proteins  and  polypept ides  of the l iver  and the  
se rum respect ively ,  the  Iundamenta l  d a t u m  tha t  remains 
as t he  resul t  of these present  enquiries is t h a t  of a clear 
slowing down of the  in take  of the  glycine itself in the pro- 
teins and po lypept ides  as a consequence of the  massive 
i r rad ia t ion  of the  rat .  

These  da t a  agree wi th  the  al terat ions of the  involu t ive  
type  t h a t  t h e  i r rad ia ted  animals  present,  including the  
loss of  weight ,  while  cont ras t ing  with wha t  we discovered 
in re la t ion to  t he  ut i l izat ion in v i t ro  of the  labelled cystine, 
which induced us to  t h i n k  t h a t  the  present  da ta  obta ined 
by  us wi th  glycine correspond more near ly  to the  direct ion 
t h a t  t he  n i t rogen  balance assumes in the  i r radiated ani- 
mal,  a d i rec t ion  essent ial ly of the deficiency type.  I t  is 
moreove r  possible t h a t  t he  modif icat ions described above 
for t he  cyst ine  m a y  be ascribed to an increased request  by  
the tissues of the  i r rad ia ted  animM for sulphur compounds.  
Fu r t h e r  researches conduc ted  wi th  the la t ter  substance in 

v ivo  instead of in v i t ro  m a y  confirm or no t  such a suppo-  
sition, in favour  of which are to be placed the  posi t ive 
results of the  the rapeu t ic  use of the  same e i ther  alone or  
associated wi th  cys teamine  in the  t r e a t m e n t  of rad ia t ion  
disease. 

Riassunto. Gli autor i  hanno  esamina to  il compor ta -  
mento  del l 'ut i l izzazione della glicina-l-~4C da  par te  del 
Iegato di ra t t i  i r radia t i  e la sua incorporazione nelle pro-  
teine e net pol ipept idi  del l ega to  e det  siero. I r i sul ta t i  
o t t enu t i  hanno  messo in ev idenza  un abbassamen to  del-  
l 'ut i l izzazione della sostanza,  con r iduzione,  r i spet to  agli 
animal i  di controlto non irradiat i ,  della radioatt ivi t~,  delle 
proteine e r i spe t t ivamente  dei pol ipept idi  sia epat ic i  che 
plasmatici .  
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D O P A  D e c a r b o x y l a s e  A c t i v i t y  i n  a 

T r a n s p l a n t a b l e  H a m s t e r  M e l a n o m a  

The urine of pa t ien ts  wi th  generalized melanoma con- 
ta ins  large amoun t s  of homovani l l ic  acid 1, a natural  me- 
tabol i te  of 3 ,4 -d ihydroxyphenyla lan ine  (DOPA)~, which 
is ac t ive ly  p roduced  in melanot ic  tumours  3 and which is 
bel ieved to be the  precursor  of melanin 3. Homovani l l ic  
acid m a y  be produced  f rom D O P A  via  dopamine,  and 
accordingly  i t  was assumed tha t  the increased ur inary ex- 
cret ion of homovani l l i c  acid in me lanoma pat ients  was 
due to an  increased produc t ion  of dopamine.  This hypo-  
thesis p rompted  an inves t iga t ion  into the  dopamine con- 
t en t  and the  D O P A  decarboxylase  ac t iv i ty  of a melanotic  
tumour .  

Fo r  th is  purpose a t ransp lan tab le  mal ignant  hamster  
me lanoma  (type M. Mel. 1 of Fortner ,  described by 
~ALAMON and STORCK 4) was used 5. Histologically the  
turnout  showed signs of ac t ive  melanin format ion during 
the  first  passages but ,  coincident  wi th  more vigorous 
growth,  the  melan in  format ion  decreased and only small 
amoun t s  of melanot ic  p igment  were revealed by  staining 
according to MASSON and LILLIE ~, 

Catechol  amines  were ex t rac ted  and isolated by  means 
of an  ion exchange  procedure7 and determined fluori- 
metr ical lyS;  D O P A  decarboxylase  was studied by  in- 
cuba t ing  the  t u m o u r  t issue wi th  Cl~-labelled DOPA.  I f  
no t  o therwise  s ta ted,  10 mg  samples of carefully minced 
t u m o u r  t issue were incuba ted  wi th  3 pg C14-DL-DOPA in 
1 ml 0,1~1 phospha te  buffer,  p H  7.0, in an a tmosphere  of 
n i t rogen a t  37°C. The  D O P A  decarboxylase  ac t iv i ty  was 
de te rmined  b y  measur ing  the  a m o u n t  of C14-dopamine 
produced  in 1 h 9,1°. The  values  are g iven in m/zg dopamine 
(free base) produced.  The  ac t i v i t y  of monoamine  oxidase 
was de te rmined  by  means  of a me thod  using C~4-1abelled 
serotonin as substratel0,11 

Af te r  t he  f i f th  passage the  dopamine  con ten t  of the  
t u m o u r  was s tudied  in t he  fol lowing four  passages. In the  
first  of these passages signif icant  amounts  of dopamine 

(3.9, 6.7, 7.2 and 7.9/~g/g wet  weight) were found in the  
tumours  of the  four  animals  studied. At  this  s tage  the  
tumour  was s tored for about  two months  in the  deep  
freeze before renewed t ransplanta t ion .  In  all t u m o u r  
t ransplants  following this t r e a t m e n t  dopamine  was ab- 
sent. No explanat ion  of this change of character is t ics  of 
the turnour can be offered a t  present.  Nei ther  noradrena-  
line nor adrenal ine could be demons t ra ted  in any  experi-  
ment  before or  af ter  deep-freezing the  tumour .  Af te r  ad-  
minis t ra t ion of DL-DOPA (200 mg/kg  i.p.) to t umour -  
bearing animals,  dopamine  (mean va lue  0.7 t~g/g wet  
weight,  range 0.2-1.6 pg) could be demons t ra t ed  in the  
tumour  tissue 2 h after  injection.  S imi lar  t r e a t m e n t  wi th  
L-tyrosine (100 mg/kg) failed to produce any  increase in 
the dopamine content .  

The DOPA decarboxylase  ac t iv i ty  of the t u m o u r  t issue 
was found to be high th roughou t  the  exper imenta l  per iod 
and was unaffected by  the  deep-freezing. In  a consecut ive  
series of de terminat ions  on tumours  of 16 animals,  the  

1 j .  Dtrclm~r and V. GREGORA, Clin. chim. Aeta 7, 443 (1962). 
2 K. N. F. SHAW, A. McMtLLAN, and M. D. ARMSTRONG, J. biol. 

Chem. 226, 225 (1957). 
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(1963). 
Tile tumour ilas been suceessfu|ly maintained by serial transplanta- 
tion since September 1963 at the Department of Pathology ill 
Lund. For transplantation, earefuUy minced turnout tissue sus- 
pended in saline was injected intracutaneously. As a rule the 
transplantation interval was 2-3 weeks. 
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