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t i ssue  as well as  to  t i s sue  h o m o g e n a t e  (Table) .  Moreover ,  
i n su l in  also p o t e n t i a t e d  t h e  s t i m u l a t o r y  effect  of  o t h e r  
l ipolyt ic  h o r m o n e s  (Figure  1). T h e  s t i m u l a t i o n  was  pro-  
p o r t i o n a l  to  insu l in  c o n c e n t r a t i o n  in t h e  m e d i u m  a n d  was  
d e m o n s t r a t e d  e v e n  in t h e  m i n u t e s t  doses  of i n su l in  
(1 ~U/ml). 

This  f i rs t  ev idence  of l ipo ly t ic  effect  of insu l in  supposes  
in  ao r t i c  t i s sue  q u i t e  d i f f e ren t  p rope r t i e s  of t i s sue  recep tor .  
The  d i f fe rence  of i n su l in  e f fec t  in  ad ipose  t i ssue  s a n d  in  
ao r t i c  t i s sue  c a n  cons i s t  e i t he r  in  d i f f e ren t  s t r u c t u r e  oI 
e n z y m e  molecule  i tself  or  in  i t s  d i f f e ren t  a c t i v a t i o n  s y s t e m  
or c o m b i n a t i o n  of bo th .  To cha r ac t e r i z e  h o r m o n e - s e n s i t i v e  
l ipase in aor t i c  t i s sue  we h a v e  used some s u b s t a n c e s  w h i c h  
are  k n o w n  to  i n h i b i t  h o r m o n e - s e n s i t i v e  l ipase  in r a t  
ad ipose  t i ssue  a, especia l ly  m o n o i o d a c e t i c  acid a n d  2- 
p ropano l ,  in  our  e x p e r i m e n t s  w i t h  r a t  aor t i c  t issue.  
F i g u r e  2 shows t he  m a r k e d  d i f ference  of aor t i c  t i s sue  
h o r m o n e - s e n s i t i v e  l ipase :  2 -p ropano l  as well  as m o n o -  
iodace t ic  acid d id  n o t  i n h i b i t  b u t  a c t i v a t e d  t h e  s tud ied  
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Fig. 2. Effect of inhibitors on rat aortic tissue lipase. Procedure B 
(homogenate, substrate tristearin). (A) control medium, (B) + mono- 
iodacetic acid 10-4M, (C) + 2-propanol 1%, (D) + NaF 2 x 10-*M, 
(E) + diethyl p-nitrophenyl phosphate 10-sM, (F) + eserine 10-~M. 

l ipase.  I n h i b i t i o n  w i t h  N a F  di f fered t h i s  e n z y m e  f r o m  
l i pop ro t e in  l ipase.  I t  seems the re fo re  t h a t  in  ao r t i c  t i s sue  
we are  dea l ing  w i t h  d i f f e ren t  h o r m o n e - s e n s i t i v e  l ipase  iso- 
enzyme .  T h e  nIode  of insu l in  a c t i o n  on  t h i s  l ipase  in  ao r t i c  
t issue,  howeve r ,  c a n n o t  b e  e v a l u a t e d  f rom these  exper i -  
m e n t s ,  a n d  wiII be  a n a l y z e d  in  a n o t h e r  pape r .  

F r o m  t h e  t heo re t i c a l  p o i n t  of v iew i t  is i m p o r t a n t  t h a t  
ao r t i c  t i s sue  is sens i t ive  to  a n u m b e r  of h o r m o n e s  inc lud ing  
insul in ,  a l t h o u g h  URRUTIA, BEAVAN a n d  CAHILL 1° a n d  
MULCAHY a n d  WINEGRAD 11 conc luded  t h a t  a o r t a  is n o t  
sens i t ive  to  insu l in  as  t h e y  f o u n d  no  p o t e n t i a t i o n  of glucose 
u p t a k e  a n d  m e t a b o l i s m  b y  insul in .  The  s t i m u l a t o r y  ef fec t  
of insu l in  on  aor t i c  t i s sue  l ipase r e p r e s e n t s  a p p a r e n t l y  
a n o t h e r  p r i m a r y  ef fec t  of insu l in  ~ 

Zusammen/assung. I n  de r  A o r t e n w a n d  y o n  R a t t e n ,  
Meerschweinchen ,  K a n i n c h e n  u n d  Schwe inen  wi rd  eine 
h o r m o n e m p f i n d l i c h e  L ipase  beschr ieben ,  die in v i t ro  d u r c h  
I42atecholamine, A C T H  u n d  G lucagon  bee in f lus s t  wird.  
Glucagonf re ies  I n s u l i n  wies  e ine deu t l i che  l ipo ly t i sche  
W i r k u n g  auf  u n d  u n t e r s c h i e d  s ich d a d u r c h  v o n d e r  Wir -  
k u n g  im Fe t t gewebe .  
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P o l y a m i n e s  a n d  N u c l e i c  A c i d s  i n  t h e  G r o w i n g  Y e a s t  

S p e r m i n e  a n d  s p e r m i d i n e  a re  wide ly  d i s t r i b u t e d  in 
a n i m a l  t i s sues  a n d  t h e i r  level  seems  to  be p a r t i c u l a r l y  h i g h  
in  t h o s e  o rgans  whe re  p r o t e i n  s y n t h e s i s  is more  a c t i v e L  I t  
h a s  also been  o b s e r v e d  t h a t ,  a t  l eas t  in  t h e  ch ick  e m b r y o ,  
t he  d e v e l o p m e n t a l  p a t t e r n  of nucle ic  acids  is s imi la r  to  
t h a t  of p o l y a m i n e s :  t he se  a p p e a r  a t  t h e  b e g i n n i n g  of t h e  
i n c u b a t i o n  a n d  r a p i d l y  increase  in  t h e  f i rs t  pe r iod  of 
d i f f e ren t i a t ion ,  w h e n  t h e  g r e a t e s t  morpho log ica l  changes  
a re  o b s e r v e d  ~. 

T h i s  s imi l a r i t y  sugges ted  t h e  ex i s t ence  of a co r r e l a t i on  
b e t w e e n  p o l y a m i n e s  a n d  nucle ic  acids,  a n d  r e c e n t  obser-  
v a t i o n s  seem to  c o n f i r m  th i s  poss ib i l i ty  3. 

P o l y a m i n e s  a re  also p r e s e n t  in  a v a r i e t y  of mic ro -  
o r g a n i s m s ;  for  some of t h e m ,  such  as  H. parain/luenzae, 
t h e y  r e p r e s e n t  a n  essent ia l  g r o w t h  f ac to r  4, for  o t h e r s  
( lactobacil l i )  t h e y  are  fac to rs  of ce l lu lar  s t i m u l a t i o n  ~. 

T h e  p resence  of spe rmine  a n d  s p e r m i d i n e  ha s  b e e n  
d e m o n s t r a t e d  also in  yeas t .  However ,  i t  is i n t e r e s t i n g  to  
no t e  t h a t  s p e r m i n e  can  i n h i b i t  t h e  g r o w t h  of va r i ous  t y p e s  
of yeas t ,  w h e n  p r e s e n t  a t  a d e q u a t e  c o n c e n t r a t i o n s  in  t h e  
cu l tu re  m e d i a  ~. 

All  these  o b s e r v a t i o n s  p r o m p t e d  us to  s t u d y  t he  level  of 
n a t u r a l  p o l y a m i n e s  a n d  of nucle ic  acids  in  yeas t ,  a t  va r i ous  
s tages  of ce l lu lar  g rowth .  

T h e  e x p e r i m e n t s  were p e r f o r m e d  w i t h  cells of S. cere- 
visiae ( s t ra in  F l e i s h m a n  ATCC 7754), cu l t u r ed  in  l iqu id  

b r o t h  acco rd ing  to  KLEIN 7 in a 30-1 glass s h a k e - f e r m e n t o r .  
Ai r  f low r a t e  was  3 I /min .  

Samples  c o n t a i n i n g  a n  iden t i ca l  n u m b e r  of cells were  
t a k e n  a f t e r  d i f f e ren t  t i m e  per iods ,  cooled a t  0 °C, cen t r i -  
fuged a t  18,000 r p m  a n d  Iyophyl ized .  

T h e  d r y  p o w d e r  was  e x t r a c t e d  w i t h  0.1 N HC1 a n d  t h e n  
w i t h  N - b u t a n o l .  T h e  b u t a n o l  e x t r a c t  was  dr ied  a n d  dis-  
so lved  in  0 . 1 N  HC1, a n d  t h e  p o l y a m i n e s  were  s e p a r a t e d  
b y  e lec t rophores i s ,  as  desc r ibed  b y  RAINA s, us ing  a c i t r ic  
ac id - sod ium h y d r o x i d e  buf fe r  a t  p H  3.5. S p e r m i n e  a n d  
s p e r m i d i n e  were  s t a ined  w i t h  n i n h y d r i n  a n d  t h e  op t i ca l  
d e n s i t y  of e lua tes  was  m e a s u r e d  a t  505 n m .  
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Nucleic  acids were de te rmined  spec t ropho tomet r i ca l ly  
(reading a t  260 nm) af ter  ex t rac t ion  and separa t ion  
according to the  me thod  of SCHNEIDER 9. 

The  results repor ted  in the  Table  show t h a t  the  level  of 
bo th  spermine and spermidine  grea t ly  increases dur ing the  

Polyamine and nucleic acid content in growing S. cerevisiae 

Time (h) 

0 2 4 6 8 10 12 

Spermine 3899 1171 281 350 398 700 841 
(Y/g) 
Spermidine 628 1868 976 736 785 956 876 
(~'/g) 
RNA (rag/g) 99.9 102,2 136.3 149.9 122.7 90.9 76.3 
DNA (rag/g) 8.1 8.3 10.6 13.1 13.1 15.8 7.3 

= The values are the means of 3 determinations. 
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o Without spermine 
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lag t ime  and then  decreases in the  first  exponen t ia l  period 
of cell growth.  Dur ing  all  this  per iod the  level  of spermidine  
is s ignif icant ly  h igher  t han  t h a t  of spermine.  I n  the  
fol lowing s t a t ionary  phase,  the  concent ra t ion  of bo th  
po lyamines  tends  to  become cons tan t  and is v e r y  similar. 

R N A  increases rapid ly  in the  first  per iod of the  expo-  
nent ia l  cell growth,  t h a t  is when polyalrrines have  a l r eady  
reached the i r  m a x i m u m  concent ra t ion ,  and reaches the  
h ighes t  level  be tween  the  four th  and  the  s ix th  hour.  The  
increase of D N A  is slower and  reaches i ts  peak  a t  t he  end 
of t he  celI g rowth  period.  

ParaIieI  exper iments  in which  the  lage t i m e  of cell 
g rowth  was  increased by  abou t  4 h by  subsequent  washings 
of yeas t  cells wi th  dist i l led water ,  showed t h a t  the  addi t ion  
of spermine  (3 mg/1) to the  b ro th  reduces  s ignif icant ly  t he  
lag t ime  and s t imula tes  cell g rowth  (Figure).  

The  resul ts  repor ted  indicate  t h a t  the  level  of spermine 
and spermidine  undergoes  considerable  changes dur ing  the  
v i ta l  cycle of yeas t  ceils; the  highest  concen t ra t ion  is 
reached a t  the  beginning of the  logar i thmic  growth  period.  
Moreover ,  when  the  lag t ime  is exper imentMly  prolonged,  
the  presence of spermine in appropr ia te  concen t ra t ion  
de te rmines  an  earlier appearance  of the  phase  of cell mul t i -  
p l icat ion ; i t  is possible to suggest  tha t ,  also in yeast ,  poly-  
amines  de te rmine  a s t imu la to ry  effect on the  ear ly  phases 
of cell growth.  The  inh ib i to ry  effect  observed by  o ther  
au thors  migh t  be due to the  fact  t h a t  the  po lyamine  con- 
cen t ra t ion  in the  cul ture  media  used was exceedingly  h igh  
as compared  to the  physiological  concen t ra t ion  of these  
compounds  in yeas t  cells. 

Riassunto. Sono s ta te  s tud ia te  le modif icazioni  del  con-  
t enu to  di spermina,  spermid ina  ed acidi  nucleici  in cellule 
di S. cerevisiae duran te  le var ie  fasi di cresci ta.  Ino l t re  
s ta to  osserva to  un effe t to  di s t imolo  del la  mol t ip l icazione 
cellulare eserc i ta to  dal la  spe rmina  suI l ievi to  in cui e ra  
s ta to  spe r imen ta lmen te  a u m e n t a t o  il t e m p o  di la tenza.  
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W e t t i n g  of F ibr in  P la te  and  A p p a r e n t  P r o m o t i o n  of  F i b r i n o l y s i s  by Sur fac t in ,  a N e w  B a c t e r i a l  
Pept ide l ip id  S u r f a c t a n t  

During  an  inves t iga t ion  to  search an t i f ibr inoly t ic  sub- 
s tances  in microbial  p roduc t s  using t h e  f ibr in p la te  
me thod  1, a d rama t i c  p r o m o t i o n  of p lasmin-ca tMyzed  
fibrinolysis was observed in the  presence of the  boi led 
cul ture  f i l t ra tes  of several  s trains of Bacillus subtilis. 

The  p romot ing  agen t  present  in the  cul ture  f i l t ra te  of  
B. subtilis IAM 1213 was crystal l ized and found fu r ther  
to be endowed wi th  an  abi l i ty  to inhib i t  f ibrin clot  
fo rmat ion  in the  th rombin- f ib r inogen  system. Descrip-  
t ions of its pur i f ica t ion  and charac te r iza t ion  as well  as 
de te rmina t ion  of its inhibi t ion si te in f ibr in clot  fo rmat ion  
have  recent ly  appeared  in a communica t ion  f rom our  

laborator ies  ~. The  agen t  is a pept idel ipid,  wi th  the  mol-  
ecular  we igh t  around 1050, composed  of L-Asp, L-Glu, 
L-Val, L-Leu, D-Leu and a C15-hydroxy iso acid 
(I : 1 : 1 : 2: 2:1) and f rom its  s t rong  surface ac t ive  nature ,  
exceeding t h a t  of sod ium lauryl  su lpha te  (SDS), i t  was 
named  ' Surfact in ' .  
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