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Tableau II. Analyse des st~rols de Calliactis parasitica 1~ 

Specialia EXPERIENTIA 28/2 

St6rols Temps relatifs de r6tention 
en chromatographie gaz-liquide 

Spectrom6trie ~ de masse  1~ 
St~rols propionates 
role m/e 

Relatifs approximatifs 
(%) 

Cholest4rol 1 386 368 87 
Cholestanol 1 388 444 3 
D6hydrocholest6rol ~ 0,89 384 366 2 
M6thyl~ne-24 eholest6rol 1,28 398 380 4 
Brassicast6rol (ou picst6rol) 1,12 398 380 2 
C2s 0,68 352 1,5 

Rappelons que les st6rols A s fournissent un ion mol6culaire alors que leurs propionates montrent un ion ~ M-74; en absence d'insaturation 
en 5, los propionates donnent l'ion mol6culaire. Les fragmentations ult6rieures ont ~t~ utilis6es pour la d6termination des chalnes lat6rales. La 
seconde insaturation du d6hydrocholest6rol est situ6e dans la chalne lat6rale, mais par suite des faibles quantit6s desubstance, nous n'avons 
pu pr6eiser. 

d a n s  les acides  (envi ron  3%) et  d a n s  la pa r t i e  non  st6ro- 
les r 6 s u l t a t s  o b t e n u s  son t  r6sum6s  au T a b l e a u  II .  La  
pr6sence  du choles t6rol  en q u a n t i t 6  a b o n d a n t e  a v a i t  6t6 
s ignal6e p a r  SALAQUEX~ a v o n s  pu  m e t t r e  en 6vi- 
dence  u n e  q u a n t i t 6  n o n  n6gl igeable  de st6rols  5. 26 a t o m e s  
de ca rbone  (envi ron  1,5 % des  st6rols) 12-14 p r o v e n a n t  vra i -  
s e m b l a b l e m e n t  du  p h y t o p l a n c t o n  pa r  la chMne  a l imen-  
ta i re  ~a. 

L a  pa r t i e  de l ' i n sapon i f i ab le  non  pr6cipit&e pa r  la digi- 
t on ine  a 6t6 c h r o m a t o g r a p h i 6 e  su r  colonne d ' ac ide  sili- 
c ique e t  on a recherch6  le squa l~ne  pa r  c h r o m a t o g r a p h i e s  
su r  couches  m in ces  e t  gaz- l iqu ide ;  n ' a y a n t  p u l e  t r o u v e r  
pa r  ces proc~d6s, n o u s  a v o n s  repr is  l ' i s o l emen t  apr~s 
add i t i o n  de 20 m g  de squa l~ne  a u t h e n t i q u e  purifi6.  Le 
p r o d u i t  isol6 p a r  c h r o m a t o g r a p h i e  p r @ a r a t i v e  su r  couche  
mince  d ' ac ide  si l icique (d6ve loppemen t  pa r  l ' h ep t a ne ,  
R f  0,35) poss~de u n e  r ad ioac t iv i t6  to ta le  de 600 d p m  
d e v e n a n t  nul le  apr~s p r e p a r a t i o n  et  c r i s ta l l i sa t ion  de 
l ' h e x a c h l o r u r e  de squa l~ne  n .  

Summary. S o d i u m  ace t a t e  I-~r h a s  been  in jec ted  to t he  
sea  a n e m o n e  Calliactis parasitica (coelenterate ,  anthozoa). 

Sterols  a n d  squa lene  were found  un labe l l ed  in th i s  exper i -  
m e n t .  A n  ana lys i s  of t he  s terol  m i x t u r e  is repor ted .  
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Activity of a Dipeptidyl Carboxypeptidase (Angiotensin Converting Enzyme) in Lungs of Different 
Animal Species 

VANE et  al. 1 h a v e  s h o w n  t h a t  t he  conve r s ion  of c i rcula t -  
ing a n g i o t e n s i n  I to  a n g i o t e n s i n  I I  (as m e a s u r e d  b y  bioas-  
say) in t h e  dog occurs  m a i n l y  in  t he  lungs  ~. U s i n g  a 
chemi ca l  a s s a y  w i t h  a s y n t h e t i c  subs t r a t e ,  we r ecen t l y  
d e t e r m i n e d  t h e  c o n v e r t i n g  e n z y m e  in d i f fe ren t  t i s sues  of 
t h e  r a t  a n d  also f o u n d  t h e  h i g h e s t  c o n c e n t r a t i o n s  to occur  
in t he  lungs  3. Th e  p u r p o s e  of tile p r e s e n t  i n v e s t i g a t i o n  was  
to c o m p a r e  t h e  e n z y m e  c o n t e n t  in lungs  of d i f fe ren t  
a n i m a l  species  in  order  to  f ind  a c o n v e n i e n t  s t a r t i n g  
m a t e r i a l  for  f u t u r e  p r e p a r a t i v e  work  on t h e  enzyme .  

Material and methods. Tile d ipep t i dy l  c a r b o x y p e p t i d a s e  
was  a s s a y e d  w i t h  t he  m e t h o d  p r e v i o u s l y  descr ibed  4, 
excep t  t h a t  t h e  a p p a r a t u s  was  an  A m i n c o  F luoro-mic ro-  
p h o t o m e t e r .  Th e  m e t h o d  is based  on t h e  f luo r ime t r i c  
d e t e r m i n a t i o n  of h i s t idy l - l euc ine  released f rom the  sub-  
s t ra te ,  Z - P h e - H i s - L e u .  

Enzyme preparations /rom di//erent animal species. De- 
p e n d i n g  on t h e  size of t he  an ima l ,  e i the r  a s ingle  l ung  or 
b o t h  l u n g s  were  used  as t h e  s t a r t i n g  mate r i a l .  R a t  l ungs  
were pooled f ro m  15 a n d  mice  lungs  f rom 70 an ima l s .  

H e a l t h y  f r a g m e n t s  of h u m a n  l ungs  were ob t a ine d  f rom 2 
i nd iv idua l s  a f t e r  a u t o p s y  a n d  pooled.  

The  i n t a c t  o rgans  were ke p t  a t  4~ for a t i m e  which  was  
u n i f o r m l y  se t  a t  48 h, a f te r  w h ic h  t h e y  were h a s h e d  w i t h  
a k i t c he n  m a c h i n e  or scissors.  T h e  m i n c e d  t i s sue  was  
m i x e d  a n d  2 a l i quo t s  were t a k e n  to  p rov ide  dup l ica te  
samples .  The se  were h o m o g e n i z e d  w i t h  a h igh  speed b lade  
h o m o g e n i z e r  a f t e r  a dd i t i on  of 3 p a r t s  (w/w) of wa te r ;  t he  
h o m o g e n a t e s  were  cen t r i fuged  for 30 m i n  a t  107,000 • g. 
The  s u p e r n a t a n t  was  care fu l ly  d e c a n t e d  a n d  replaced b y  
a n  equa l  v o l u m e  of w a t e r  in w h i c h  t h e  cen t r i fuged  ma te r i a l  
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was resuspended.  The enzyme  ac t iv i ty  was measured  a) in 
the  s u p e r n a t a n t  and  b) in t he  resuspended  sediment .  In  
the  la t t e r  case, i ncuba t ion  was pe r fo rmed  in a Dubnoff -  
shaker  w i th  cons t an t  agi ta t ion.  

Results. The enzyme  act iv i t ies  found  in the  107~000 • g 
s u p e r n a t a n t s  and  sed imen t s  of lung homogena tes  f rom 
var ious  species are shown in the  Table.  Much h igher  
act ivi t ies  occur in tile sediment ,  excep t  for r a t  and mouse.  
In  accordance  wi th  our  previous  s tudies  on the  specif ic i ty  
of the  assay, the  enzyme  ac t iv i t ies  measured  could be 
abol ished by  dialysis aga ins t  wa te r  and res tored  by  addi-  
t ion  of chloride ions. 

Discussion. F r o m  recen t  s tudies  5-7 it appears  t h a t  t he  
enzyme  responsible  of the  convers ion  of angio tens in  I to  
angio tens in  I I  is also able to  a t t ack  o ther  subst ra tes .  Thus,  
i t  can  inac t iva te  b r adyk in in  by  remova l  of the  C- terminal  
d ipept ide .  The n a m e  ' d ipep t i dy l - ca rboxypep t ida se '  is 
therefore  more  app ropr i a t e  t h a n  ' conver t ing  enzyme '  
which  has been  used so far. Avai lab i l i ty  of purif ied prepa-  
ra t ions  of the  enzyme  would cer ta in ly  help  m u c h  in 
improv ing  our  knowledge of its p roper t ies  and  funct ion.  
The p resen t  inves t iga t ion  shows t h a t  ra t  lungs represen t  
a par t i cu la r ly  r ich source of the  enzyme.  In  pract ice,  how- 

Activity of dipeptidyl-carboxypeptidase in lungs from different spe- 
cies 

eve r ,  organs of s laughter -house  animals  are of ten  prefer red  
as a conven ien t  source for large-scale p repara t ions ,  and  in 
th is  respec t  a mater ia l  such as horse or hog lung m a y  p rove  
more  adequa te .  

A puzzl ing  ques t ion  is how circulat ing angio tens in  I can  
be so easily conver t ed  to  angio tens in  I I  by  a non-c i rcula t -  
ing p u l m o n a r y  enzyme.  This  p robab ly  implies  t h a t  t he  
enzyme is located in t he  ve ry  v ic in i ty  of the  blood f lowing 
th rough  the  capillaries. Our s tudies  show t h a t  in dog, 
rabbi t ,  hog, horse, sheep, ox, guinea-pig  and  man,  
d ipep t idy l  ca rboxypep t idase  is no t  a cy top lasmic  enzyme,  
since it is found in a sed imen tab le  fract ion.  They  conf i rm 
the  f indings  of BACKLE 2 and  of YANG et al. 7, who found 
mos t  of the  ac t iv i ty  of lung to  s ed imen t  in the  microsomal  
f ract ion.  

We  found the  enzyme  to occur in all 10 m a m m a l i a n  
species inves t iga ted .  The a m o u n t s  p resen t  in each par t ic-  
ular case are cer ta in ly  of impor t ance  for t he  kinet ics  of 
angio tens in  ac t iva t ion  and b radyk in in  b r eakdown  s. 

Rdsumd. On a dos6 la d i p ep t i d y l - ca rb o x y p ep t i d a se  
(responsable de la convers ion  de l ' ang io tens ine  I en angio- 
tens ine  II) dans  des p r6para t ions  de p o u mo n s  de 10 esp6ces 
diff6rentes.  Les esp6ces se c lassent  c o m m e  sui t  par  ordre  
d6croissant  de t eneur  en enzyme:  ra t  > lapin, souris > 
cheval,  chien,  porc, m o u t o n  > boeuf, cobaye  > veau,  
homme.  Chez la p l u p a r t  des esp6ces, l ' enzyme  est  fix6 a 
une s t ruc tu re  subcellulaire s6dimentable .  

Species Enzyme activity (mU/g tissue) 
Supernatant Pellet Total 

Rat 98.2 46.4 144.6 
Rabbit 3.2 106.0 109.2 
Mouse 60.4 47.6 108.0 
Horse 18.1 47.8 65.9 
Dog 9.6 52.2 61.8 
Hog 13.0 48.8 61.8 
Sheep 2.2 58.8 61.0 
Beef 1.6 29.8 31.4 
Guinea-pig 3.6 26.4 30.0 
Calf 1.2 16.0 17.2 
Human 3.6 12.2 15.8 
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E f f e c t  o f  A c r i f l a v i n e  o n  t h e  R a d i a t i o n  R e s i s t a n c e  E n h a n c e m e n t  I n d u c e d  b y  C y s t e i n e  T r e a t m e n t  i n  
Escherichia coli B / r  

Cysteine is a good rad iopro tec tor .  I t  has  been es tabl ish-  
ed t h a t  the re  are a t  least  two  kinds  of mechan i sm by  
which it enhances  t he  rad ia t ion  res is tance  of Escherichia 
coli 1. The phys ico-chemica l  mechan i sms  represen t  radical  
scavinging,  hydrogen  donat ion ,  etc 2. The metabol ic  or 
b iochemical  mechan i sms  mean  t h a t  cys te ine  al ters  t he  
cell me tabo l i sm in seve ra lways  and some of these metabo l i  c 
a l te ra t ions  result  in e n h a n c e d  survival  a f ter  ionizing 
rad ia t ion  ~. The same is t rue  also for cys teamine  3. 

The mechan i sm of the  b iochemical  rad iopro tec t ive  
effect  of cys te ine  has been s tudied  in our l abora to ry  using 
the  following m e t h o d :  E. coli cells are t r ea t ed  wi th  
cys te ine  for cer ta in  periods,  t he rea f t e r  cyste ine is r emoved  
(by cen t r i fuga t ion  and washing) and  the  bacter ia  are 
i r radia ted  in cyste ine-free  buffer.  Analyz ing  the  changes  
in rad iosens i t iv i ty  and, a t  the  same t ime,  in cell me tab -  
olism induced by  cys te ine  t r e a t m e n t ,  al lowed us to 

propose  a model  to expla in  t he  mechan i sm of the  me tab -  
olic r ad iopro tec t ive  effect  of cys te ine  4. According  to  th is  
model ,  t he  sharp  increase in radio-resis tance,  ob ta ined  by  
1 min  cys te ine  t r e a t m e n t ,  can be expla ined  by  the  sharp  
increase in the  acid-soluble SH level of bacter ia .  The  
fu r ther  increase in radio-res is tance,  up to  t he  m a x i m u m  
obta ined  by  30 min  cys te ine  t r e a t m e n t ,  can be corre la ted  
wi th  t he  asynchronous  syn thes i s  of macromolecu la  
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