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6 ° Le curve  di a t t iv i tA specif ica del ia  n-e-gliceril-  
fosforilcolina e L-c~-glicerilfosforiletanolamina hanno  
pure esse un decorso simile. 

7 ° La sintesi  dei fosfat idi  con t enen t i  col ina (lecitina e 
p robab i lmen te  i fosfosfingosidi),  o e t ano lamina  (fos- 
fa t id i l e tano lamine  e ace ta l fos fa t id i l e tano lamina)  oppure  
serina (fosfatidilserina) si a t t u a  a t t r ave r so  t appe  omo- 
loghe, secondo lo s chema :  fosfori l-base azo ta t a  citi- 
d indifosfato-base a z o t a t a  -+ fosfat idi l -base azota ta .  

8 ° L a  degradaz ione  del ia  fosfa t id i lcol ina  e della fos- 
f a t id i l e t ano lamina  (p robab i lmen te  anche  del la  acetal-  
fosfa t id i le tanotamina)  d~ or igine al la  L-~-glicerilfosforil- 
base azo ta t a  cor r i sponden te .  

N.  I~IIANI e G.  BUCCIAN'rE 

f s t i tu to  di A n a t o m i a ,  Universitd, di  Padova,  i l  16 set- 
tembre 1957. 

S u m m a r y  

The r a t e  of t u r n o v e r  of  ind iv idua l  P -compounds ,  
re la ted to  t he  me tabo l i c  cycle  of some phosphat ides ,  was 
followed i n  vivo in t h e  b ra in  of ra t s  a few days  old a f te r  
32p admin i s t ra t ion .  Tile phosphory lcho l ine  is the  pre- 
cursor of t h e  cy t i d ined iphospha t echo l ine ;  th is  in t u rn  
m a y  be the  p recu r so r  of  leci thin .  The  L - e - g l y c e r y I -  
phosphory lcho l ine  r ep resen t s  t he  deg reda t ion  p r o d u c t  
of lecithin. The  specif ic  a c t i v i t y c n r v e s  of the  phosphory l -  
e thano lamine  a n d  p h o s p h o r y l s e r i n e  are  s imi lar  to t h a t  
of the  phosphory lcho l ine  ; l ikewise the  L-x-glycerylphos-  
p h o r y l e t h a n o l a m i n e  is s imi la r  to the  a c t i v i t y  curve  of 
the L-e-g lycery lphosphory lchol ine .  

On ~he Incorporation of S35-Methionine in 
Artificially Activated Sea Urchin Ep,~,s 

In  a p rev ious  pape r  t he  resul ts  were  descr ibed of 
exper iments  in which  the  d i s t r ibu t ion  of S 35 label led 
DL-methionine a m o n g  cell f rac t ions  of unfer t i l ized  and 
developing sea u rch in  eggs was s tud ied  (NAKANO and 
MONRO'Z~). I n  t h a t  i nves t iga t ion  a d v a n t a g e  was t aken  
of a newly  deve loped  t e c h n i q u e  which  allows efficient  
incorpora t ion  of rad io iso topes  in t he  unfer t i l ized sea 
urchin eggs (lXTAKANO and MONROY2). I t  was shown t h a t  
in the unfer t i l ized  egg the  isotope is ma in ly  s tored in the  
fract ion soluble in 10% t r i ch loroace t ic  acid (non-prote in  
fraction, cal led 'TCA-soluble  f ract ion ' )  while only  a 
minor  percen tage  is t aken  up by  o the r  cell components .  
This s i tua t ion  does no t  subs t an t i a l l y  a l ter  upon s torage 
of labelled unfer t i l i zed  eggs up to  6 h. U p o n  fer t i l iza t ion  
and in i t i a t ion  of deve lopmen t ,  a dep le t ion  of radio- 
ac t iv i ty  of this f rac t ion  takes  place;  th is  process is v e r y  
rapid dur ing  the  first  few hours  of d e v e l o p m e n t  and  
then  slows down progress ively .  A t  the  same t ime  a rap id  
up take  of i sotope is observed  in t he  mi tochondr i a  frac- 
t ion;  th is  follows an exponen t i a l  course  dur ing  the  first  
6 h of d e v e l o p m e n t  and  a f t e rwards  proceeds a lmos t  
l inearly.  

I t  appea red  t h e n  in t e re s t ing  to  m a k e  a s imi lar  in- 
ves t iga t ion  on eggs ar t i f ic ia l ly  ac t iva ted ,  in which  no 
morphogenes is  t akes  place.  

Also, in t he  p re sen t  inves t iga t ion ,  S3~-BL-methionine 
has been  used which  was i nco rpo ra t ed  in the  unfer t i l ized  
eggs by  the  in jec t ion  of 10-20 fxc in to  t he  b o d y  c a v i t y  of 
adul t  females  of  Paracentro tus  l iv idus ,  as p rev ious ly  
described (NAKANO and  MONROy2). 

1 E. NAKANO and A. MONROe, Exper. Cell Res. (in press). 
2 E. NAKANO and A. MONROY. Exper. 13, 416 (1957). 

Act iva t i on  was ob ta ined  by  a 45 s t r e a t m e n t  of t he  
egg suspension wi th  bu ty r i c  acid (7 ml of 0.1 N bu ty r i c  
acid in 100 ml  of egg suspension).  The  acid was t h e n  
qu ick ly  neut ra l ized  wi th  0.7 ml of 1 N N a O H .  Mem-  
brane  fo rmat ion  soon took  place. The  eggs were  t h e n  
washed  three  t imes  wi th  sea wa te r  and f inal ly  d iv ided  
into  three  ba tches  which  were al lowed to deve lop  unde r  
gent le  shaking a t  room t e m p e r a t u r e  (about  21°C). A 
sample  of non-ac t iwt ted  eggs was also col lected.  
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Fig. ].--Decrease of the act iv i ty  of the TCA-so]uble fraction during 
the first 6 h after artificial activation of eggs of Paraccntrotus lividus. 

The 0 time is the activity in the unfertilized eggs. 

The butyr ic  acid ac t i va t i on  results,  as i t  is known,  in 
m e m b r a n e  format ion  and in a succession of monas t e r  
cycles. Af te r  a couple of hours,  the  eggs begin to fo rm 
irregular  furrows which give rise to b las tomere- l ike  for- 
mat ions ,  i n  the course of several  hours  the  eggs undergo  
cytolysis.  

In  the  present  exper iments  the  eggs were col lected 2, 
4 and 6 h af ter  ac t iva t ion .  The  washed eggs were homo-  
genized and the  homogena te  was f rac t iona ted  as 
previous ly  described (NAKANO and MONROYt).  Three  
such exper iments  were pe r fo rmed  and the resul ts  are 
i l lus t ra ted  in the accompany ing  diagrams.  
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Fig. 2 . - -Uptake of the isotope by the mitochondria fraction of 
artificially activated eggs of Paracentrotus lividus, 

The a c t i v i t y  of the  TCA-soluble  f rac t ion  undergoes  a 
decline wh ich  is rapid dur ing  the  first 2 11 and  then  pro-  
ceeds more s lowly (Fig. 1). The  reverse  is t rue  for  t i le  
m i tochond r i a  f ract ion in which the  u p t a k e  of the  iso- 
tope  follows an exponen t i a l  course (Fig. 2). 

These  resul ts  can  thus  be welt super imposed  on those  
ob ta ined  in t he  case of n o r m a l l y  fer t i l ized and  deve lop-  
ing eggs. This  m a y  suggest  t h a t  these  processes,  t a k i n g  
place dur ing the  first  few hours ,  which  in the  fer t i l ized 
eggs correspond to  the  c leavage  period,  depend  on a c t i v a -  
t ion itself r a the r  t han  on morphogenesis .  
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Laboratory o~ Comparative Anatomy, The University 
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env i ron  un mois  pour  que  les polls r e p o u s s e n t  en n a p p e  
r6guli6re sur  les zones  ras6es e t  non irradi4es.  A c e  mo- 
m e n t  la zone prot6g6e par  la cys t6amine  es t  couve r t e  d ' u n  
d u v e t  ~ pe ine  moins  a b o n d a n t  que  la peau  avo i s inan te .  
La zone t6moin  irradi4e sans  p r o t e c t e u r  res te  glabre.  

Riassunto 

Metionina-S a5 6 s t a t a  incorpora ta  in uova  vergini  di  
Paracentrotus liviclus. In  ques te  l ' i so topo si t rova  per  la 
pifl gran par te  nella Irazione solubile in acido tr iclor-  
acet ico al 10%. A t t i v a n d o  le uova p a r t e n o g e n e t i c a m e n t e  
con acido but i r r ico  si osserva una  progress iva  pe rd i t a  di 
a t t iv i t~  di ques ta  frazione ed una r ap ida  incorporaz ione  
net mi tocondr i .  L ' a n d a m e n t o  del f enomeno  6 del t u t t o  
ident ico a quello gi~ descr i t to  (NAKANO e MONROV) 
nelle uova  n o r m a l m c n t e  fecondate .  

* From the Biological Institute, Nagoya UniverMty, Japan. 
Aided by a Grant from the Rockefeller Foundation. 

Efficacit6 de la cyst~arnine,  admin i s t r6e  par 
ionophor6se ,  contre une dose  focal is4e de rayons  X 

La cys t6amine  et  la cys t amine ,  admin i s t r6es  imm6dia -  
t e m e n t  a v a n t  une i r rad ia t ion  pro t6ge  la souris  con t r e  
une dose de rayons  X 16tale pour  tous  les t6moins .  Ces 
corps se c lassent  parrot  les meiIleurs p r o t e c t e u r s  connus  
jusqu '~  p r f s en t  1. 

] )ans  le cadre de nos t r a v a u x  sur  la r ad iop ro t ec t i on ,  
nous avons  recherch6 si ces subs t ances  ava i en t  une  
act ion locale sur une i r rad ia t ion  locale. 

Matdriel et mdthode. Afin d '61iminer t ou t e  ac t ion  
6ventuel le  d ' u n  excipient ,  nous  avons  admin i s t r6  la 
cys t6amine  in loco par  ionophor6se.  

Le t ra in  post6r ieur  du r a t  est  s o i g n e u s e m e n t  ras6 a v a n t  
l 'exp6rience.  Une  solut ion de cys t6amine  ~ 1% imbibe  
une  compresse  e n t o u r a n t  la cuisse droi te ,  t and i s  que  du 
l iquide phys io logique  imb ibe  la compres se  e n s e r r a n t  la 
cuisse gauche.  Ces deux  t a m p o n s  son t  reli6s aux  61ectrodes 
d ' u n  appare i l  d ' i on i sa t ion  f o n c t i o n n a n t  sous 3,5 mA, 
p e n d a n t  20 min.  La cys t6amine  est  & l ' anode .  

L ' i r r ad i a t ion  est  effectu6e i m m 6 d i a t e m e n t  apr6s  
t ' ionisat ion,  avec les c o n s t a n t e s  phys iques  s u i v a n t e s :  
50 KV, 2 mA, D.F.  4 cm, Fi l t re  0, d6bi t :  2000 r/rain.  

La repousse  des polls ser t  de tes t .  

Nos exp6riences  on t  por t6  sur  10 ra ts .  

Rdsultat. 

Avec not re  t echnique ,  la dose m i n i m u m  6pi lante ,  sans  
16sions d ' @ i d e r m i t e  grave  est  compr i se  en t r e  800 et  
1200 r. Tous nos a n i m a u x  on t  resu 1000 r sur  chaque  
cuisse. 

Trois semaines  apr6s l ' i r rad ia t ion ,  la peau  a t e rmin6  
sa r6act ion 6pith61iale, e t  les zones  i rradi6es p r f s e n t e n t  
un aspec t  ras6 i4g6rement  Iu isant  et  sans  polls, t and i s  
q u ' a u t o u r  du c h a m p  r6appa ra i t  un  d u v e t  16ger. I1 fau t  

1 Z. M. BACQ et A. HERVI':, Bull. Acad..M6d. Belg. 17, 13 (1950). - 
Z. M. BACQ, BuI1. Aead. Mdd. Belg. 18, 425 (I953). - Z. M. BACQ et 
A. HERVE, C. R. Soc. Biol. 149, 1509 (1955). - A. lfERW: et Z. M. 
BACQ, J. Radio1. Electrol. 33, 551 (1952). 

Ce p h 6 n o m 6 n e  s ' a c c e n t u e  d e u x  mois  apr6s  l ' i r r ad ia t ion .  
La  zone prot4g6e ne se d i s t ingue  plus  de la peau  normale ,  
t a n d i s  que  sur  la p a t t e  t4moin  pers i s te  une  zone  e x e m p t e  
de polls (Figure).  

Discussion. II n ' ex i s t e  gu6re, dans  la l i t t 6 ra tu re  de 
r eche rches  consacr6es  X Fac t ion  r a d i o p r o t e c t r i c e  locale 
apr6s  app l i ca t i on  locale. 

FORSSBERG e a mon t r6  l ' e f fe t  p r o t e c t e u r  de la cys t6 ine  
in jec t6e  pa r  vole i n t r a d e r m i q u e  con t re  l '4pi la t ion  de la 
peau  du cobaye ;  HOFFMANN 3 avec la m~me subs t ance ,  
a pr is  e o m m e  tes t  l ' 6 ry th6me;  DARCIS el al. 4 on t  6tudi6 
l ' a c t i on  de la cys t6amine  sur  la m u q u e u s e  vagina le  du 
r a t  i r radi6 pa r  vole en d o cav i t a i r e  h l ' a ide  d ' u n  t u b e  de 
R a d i u m .  L ' e x a m e n  des f ro t t i s  leur on t  pe rmis  de m e t t r e  en 
6v idence  un effet  p r o t e c t e u r  sur  les cellules de ce t  6pi- 
th61ium. On p o u v a i t  se d e m a n d e r  si la cys t6amine  d ev a i t  
6tre r6sorb4e dans  le t o r r e n t  c i rcula to i re  p o u r  4tre 
efficace.  Nos exp4r iences  p r e n a n t  c o m m e  tes t  une  zone  
t 6 mo i n  et  une zone prot6g6e chez le m~me animal ,  
s e m b l e n t  p r o u v e r  qu ' i l  s ' ag i t  s u r t o u t  d ' u n  p h 6 n o m 6 n e  
de r a d i o p r o t e c t i o n  locale. 

A. HERVE e t  J. BRUMAGNE 

Inslituts de Radiologie, de Pathologie et de Ph ysiothdrapie 
de l'Universitd de Li@e (Belgique), le 13 septembre t957. 

Summary  

(1) C y s t e a m i n e  g iven locally by  ionisat,ion to t he  skin 
of the  rat ,  i m m e d i a t e l y  before  i r r ad ia t ion ,  p r o t e c t s  the  
skin aga ins t  the  dep i l a t i on  i n d u ced  by  an  X - r a y  dose  
of 1000 r. 

(2) In  our  e x p e r i m e n t s ,  a con t ro l  area  is chosen  on the  
same animal .  I t  seems t h a t  the  ac t ion  of the  p r o t e c t i v e  
s u b s t a n c e  is a local p h e n o m e n o n .  

2 A. FORSSBERG, Acta radiol. 33, 296 (1950). 
a D. H. HOFFMANN, Strahlentherapie 9a, 396 (1955). 
a L. DARClS, P. HOTTERBEEX et C. ONKELINX, Exper. 12, 286 

(1956). 


