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Discussion. A c e t y l a t e d  h i s t one  in sc rap ie  m o u s e  b r a i n  
was inc reased  b y  a b o u t  25% a n d  th i s  a p p e a r e d  before  
onse t  of cl inical  disease.  Th i s  sugges ts  t h a t  a n  ear ly  effect  
of scrapie  in fec t ion  is a d i s t u r b a n c e  of t h e  a c e t y l a t i o n  
m e c h a n i s m .  I t  is be l i eved  t h a t  t h i s  s y s t e m  m a y  f o r m  p a r t  
of a sw i t ch ing  m e c h a n i s m  a c t i n g  on  t h e  r a t e  of R N A  
s y n t h e s i s  a n d  assoc ia ted  r eac t i ons ;  i t  h a s  also been  s h o w n  
t h a t  a c e t y l a t i o n  is n o t  a f fec ted  b y  p u r o m y c i n  w h i c h  in-  
h i b i t s  t h e  i n c o r p o r a t i o n  of a m i n o  acids  in to  h i s tones  a n d  
m u s t  b e  sub j ec t  to  a d i f f e ren t  con t ro l  m e c h a n i s m  s. Simi-  
l a r ly  a s t u d y  of a c e t y l a t i o n  in t o b a c c o  mosa ic  v i r u s  p r o t e i n  
d id  n o t  d e m o n s t r a t e  a n y  a c e t y l - a m i n o  acid i n t e r m e d i a t e s  1° 
sugges t i ng  t h a t  a c e t a t e  is n o t  a c t i v a t e d  a n d  t r a n s f e r r e d  
b y  R N A ' s  as  a re  t h e  a m i n o  acids.  I t  is be l ieved  t h a t  t h e  
p r e s e n t  s t u d y  h a s  d e m o n s t r a t e d  a n  in v i v o  b r e a k d o w n  ot 
t h e  con t r o l  m e c h a n i s m  a c t i n g  o n  nucle ic  acid a n d  p r o t e i n  
s y n t h e s i s  a n d  i t  is f u r t h e r  sugges ted  t h a t  t h i s  de fec t  m a y  
b e  con f ined  specif ical ly  to  t h e  a s t rocy tes .  H y p e r a c t i v i t y  
of t h e  a s t r o c y t e s  c o n s t i t u t e s  t h e  m a j o r  ce l lu lar  a b n o r m a l i t y  
in  sc rap ie  a n d  inc reased  a c e t y l h i s t o n e  f o r m a t i o n  as  well  
as  inc reased  D N A  s y n t h e s i s  n cou ld  be  logical ly a t t r i b u t e d  
t o  t h i s  g r o u p  of cells. T h e  h i g h  speci f ic i ty  of t h e  ace ty l -  
h i s t o n e  could  t h e n  ar ise  as  a r e sponse  to  a m o r e  genera l  
d i s t u r b a n c e  p r o d u c i n g  a h i s t o n e  c o m p l e x i n g  w i t h  a 
specif ic  R N A  a n d  o b t a i n i n g  i ts  ce l lu lar  speci f ic i ty  f rom 
t h e  ab i l i t y  of t h e  c o m b i n e d  R N A  to  d e t e c t  i t s  comple-  
m e n t a r y  o p e r a t o r  ~a. A s imi la r  effect  occurs  in  l y m p h o i d  
cells w h i c h  r e s p o n d  in t h i s  m a n n e r  to  p h y t o h e m a g g l u -  
t inin*.  Scrap ie  a g e n t  is pre , ;en t  in  h i g h  c o n c e n t r a t i o n  in 

l y m p h o i d  t i ssues  x~ a n d  f u r t h e r  i n v es t i g a t i o n s  are  in  pro-  
gress to  e x a m i n e  t h e  poss ib i l i ty  of cells in  these  o rgans  
be ing  a c t i v a t e d  w i t h o u t  showing  a n y  vis ible  a b n o r m a l i t y  14. 

Zusammen[assung. I m  G e h i r n  y o n  Miiusen m i t  T r a b e r -  
k r a n k h e i t  (Scrapie)  w a r  die A z e t y l i e r u n g  y o n  H i s t o n e n  
u m  2 5 %  e rh6h t .  Diese chemische  )knderung  e rsch ien  wei t -  
aus  f r i iher  als k l in i sche  S y m p t o m e  u n d  h is to log isch-  
pa tho log i s che  Ver i tnde rungen .  Die  B e z i e h u n g  v o n  Aze ty l -  
H i s t o n e n  zu D e o x y r i b o n u k l e i n s i i u r e n  u n d  ih re  Verh~ l t -  
nisse zur  A k t i v i e r u n g  y o n  spez i f i schen  N e rv en ze l l en  wer-  
d e n  ku rz  besp rochen .  
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Effect of B iguan ides  on the Resp irat ion  of T u m o u r  

T h e  b i g u a n i d e  de r iva t ives ,  of genera l  f o r m u l a  

NH NH 

N--C--NH--C--NH 2 
R2 j 

in w h i c h  R 1 a n d  R~ can  be  alkylic,  ari l ic or  cyc loa l ipha t i c  
groups,  h a v e  long  been  k n o w n  for severa l  p h a r m a c o l o g i c a l  
ac t iv i t i e s :  hypog lycemic ,  an t iv i r a l ,  a n t i m a l a r i a l ,  an t i -  
bac t e r i a l  a n d  a n t i t u m o u r a l .  W e  h a v e  s y n t h e t i z e d  a c e r t a i n  
n u m b e r  of b i g u a n i d e  d e r i v a t i v e s  a n d  we h a v e  car r ied  o u t  
a series of e x p e r i m e n t s  x-5 on  t h e i r  a n t i t u m o u r a l  p roper -  
ties. M a n y  d e r i v a t i v e s  were  ab le  to  i n h i b i t  in  vivo,  to  t h e  
e x t e n t  of 3 0 - 5 0 % ,  t h e  g r o w t h  of t he  E h r l i c h  asc i tes  
t u r n o u t  in  t h e  mouse .  

A n o t h e r  cha r ac t e r i s t i c  of these  c o m p o u n d s  is to  depress  
t h e  m i t o c h o n d r i a l  r e sp i r a t i on  a n d  t h e  i n c o r p o r a t i o n  of 
p h o s p h a t e  in  A D P ;  t h e s e  c o m p o u n d s  are  p r e s u m a b l y  ac t -  
ing  a t  t h e  leve l  of o x i d a t i v e  p h o s p h o r y l a t i o n  6,7. 

O u r  pu rpose  was  to  d e m o n s t r a t e  w h e t h e r  t h e r e  cou ld  
b e  a c o n n e c t i o n  b e t w e e n  t he  in v i t r o  effect  on  m i t o o h o n -  
d r i a  a n d  t h e  a n t i t u m o u r M  ac t iv i ty .  T h u s  some b i g u a n i d e  
d e r i v a t i v e s  wh ich  are  ac t ive  in v i v o  EN1,Nl -d ime thy lb i  - 
g u a n i d e  h y d r o c h l o r i d e  (DMB) ; N l - b e n z y l b i g u a n i d e  h y d r o -  
ch lo r ide  (BB) ;  N l - p r o p y l - b i g u a n i d e  h y d r o e h l o r i d e  (PB) ;  
N l - i s o p r o p y l - b i g u a n i d e  h y d r o c h l o r i d e  ( iPB) ;  N t - b u t y l  - 
b i g u a n i d e  h y d r o c h l o r i d e  ( B u B ) ;  N l - i s o b u t y l - b i g u a n i d e  
h y d r o c h t o r i d e  ( iBuB)]  were  t e s t e d  in v i t r o  on  t h e  resp i ra -  
t ion  of E h r l i c h  asc i tes  t u m o u r  cells. A n o t h e r  d e r i v a t i v e  
IN 1, N l - m e t h y l - p h e n y l - b i g u a n i d e  h y d r o c h l o r i d e  (MFB)]  
i n a c t i v e  in  v ivo  was  s imi la r ly  t e s t e d  in  v i t ro .  

Cells 

I n  o rde r  to  show ev idence  for  a se lec t ive  ac t ion  of these  
c o m p o u n d s  t o w a r d s  t h e  neop las t i c  cells, we t e s t e d  t h e i r  
ac t ion  in para l le l  on  h e p a t i c  cells. 

T h e  cel lular  o x y g e n  u p t a k e  was m e a s u r e d  b y  co n v en -  
t i ona l  m a n o m e t r i c  t echn iques ,  w i t h  or  w i t h o u t  a d d i t i o n  
of v a r i o u s  b iguan ides .  

T h e  t u m o u r  cells were  o b t a i n e d  f rom mice  w i t h  a n  8-day 
tu rnou t .  T h e  h e p a t i c  cells were o b t a i n e d  f rom r a t s  w h i c h  
h a d  b e e n  f a s t i ng  for 48 h in  t h e  fo l lowing w a y :  t h e  l ive r  
was  pe r fused  t h r o u g h  b o t h  t h e  lower  v e n a  c a v a  a n d  t h e  
a o r t a ;  t h e  per fus ion  l iquid  (NaC1 0 . 0 9 4 M ;  E D T A  
0 . 0 1 0 9 M ;  glucose 0 . 0 4 5 M  sod ium p h o s p h a t e s  buf fe r  
p H  = 7.4 0.01 M a t  37 °C) a n d  b lood  f lowed o u t  t h r o u g h  
t h e  excised p o r t a l  ve in .  T h e  cells, s e p a r a t e d  b y  p u s h i n g  
t h e  o r g a n  t h r o u g h  a t h i n  wire-gauze,  were  t h e n  s u s p e n d e d  
in  R i n g e r - p h o s p h a t e s  (pH 7.4). Fo r  each  vessel  we used  
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2 × 107 cells a n d  glucose (0 .01M)  as  s u b s t r a t e  (0.5 ml /  
vessel).  T h e  b a t h  t e m p e r a t u r e  is 37 °C. 

T h e  T a b l e  shows t h e  doses  used,  chosen  on  t h e  base  of 
p r e l i m i n a r y  t e s t s  car r ied  o u t  to  e s t a b l i s h  t h e  more  ac t ive  
dose ;  i t  also shows t h e  va lues  of p e r c e n t a g e  i n h i b i t i o n  of 
r e sp i r a t i on  of t u m o u r  a n d  h e p a t i c  cells a n d  t he  corre-  
s p o n d i n g  p e r c e n t a g e  i n h i b i t i o n  of t u m o u r  d e v e l o p m e n t  
in  v ivo .  T h e  resu l t s  are  also s h o w n  as specific ac t iv i ty ,  in  
c o m p a r i s o n  w i t h  t h e  D M B  a c t i v i t y  w h i c h  is de f ined  as 
e q u a l  to  1. 

Ti le  b i g u a n i d e  d e r i v a t i v e s  w h i c h  h a v e  b e e n  t e s t ed  show 
a s l igh t  i n h i b i t o r y  a c t i o n  on  t h e  h e p a t i c  cells r esp i ra t ion .  
T h e  i n h i b i t o r y  ac t ion  is m u c h  s t r o n g e r  on  t h e  o x y g e n  

Compound rag]vessel Percentage inhibition Specific Percentage 
of Oz uptake in vitro activity inhibition 

(tumour of tumour 
Hepatic Tumour cells) growth 
cells cells in vivo 

DMB 5 2 72 1.00 30 
BB 2 23 91 3.16 49 
PB 5 15 85 1.18 47 
iPB 8 10 65 0.56 34 
BuB 10 12 88 0.61 41 
iBuB 7 22 78 0.77 51 
MFB 10 7 24 0.17 - 

c o n s u m p t i o n  of t h e  t u m o u r  cells;  M F B ,  i n a c t i v e  in v ivo ,  
is p r ac t i ca l l y  so in v i t ro .  

As a conc lus ion  we c a n  co n f i rm  t h a t  these  b i g u a n i d e  
de r iva t ives ,  wh ich  h a v e  a n t i t u m o u r a l  a c t i v i t y  in  vivo,  
show a n  i n h i b i t o r y  ac t ion  on  r e sp i r a t i on  a n d  t h a t  t h i s  
ac t ion  is se lec t ive  t o w a r d  t u m o u r  cells. 

Therefore ,  we could  p ropose  t h e  fol lowing h y p o t h e s i s :  
t h e  a n t i t u m o u r a l  a c t i o n  of such  c o m p o u n d s  could  be  
caused  b y  a n  i n h i b i t i o n  of t h e  s y n t h e s i s  of h i g h  ene rgy  
p h o s p h a t e  c o m p o u n d s .  

Riassunto. ~ s t a t o  s t u d i a t o  l ' e f f e t to  di  un  g r u p p o  di  
d e r i v a t i  b iguan id ic i  sul la  resp i raz ione  in v i t ro  di cellule 
t u m o r a l i  ed epa t iche .  I compos t i  e s a m i n a t i  sono t u t t i  
capac i  di inibire,  in var io  grado,  lo sv i luppo  del t u m o r e  
asc i t e  di E h r l i c h  del topo,  t r a n n e  uno,  p r ivo  di a t t i v i t ~  
a n t i t u m o r a l e  in  vivo.  T u t t i  i c o m p o s t i  m o s t r a n o  di dep~i-  
mere  l i e v e m e n t e  il c o n s u m o  di oss igeno delle cellule epa-  
t iche .  I d e r i v a t i  a t t i v i  in  v i v o  b loccano  quas i  c o m p l e t a -  
m e n t e  ta  r e sp i r az ione  delle cellule t umora l i ,  m e n t r e  il 
c o m p o s t o  i n a t t i v o  h a  u n ' a t t i v i t A  assai  inferiore.  Si fa 
l ' ipotes i  t h e  l ' az ione  a n t i t u m o r a l e  dei d e r i v a t i  b iguan id ic i  
si espl ichi  a t t r a v e r s o  u n a  in ib iz ione  dei processi  r esp i ra -  
to r i  col legat i  a l la  fo rmaz ione  di l egami  a l toenerge t ic i .  
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A N e w  A n t i b a c t e r i a l  A g e n t  P r o d u c e d  b y  S t r e p t o m y c e s  s p .  Ac6569  

A n u m b e r  of s t r e p t o t h r i c i n  1 t y p e  of an t ib io t i c ,  e.g. 
g e o m y c i n  ~, r a c e m o m y c i n - O  3, roseo th r ic in% s t r e p t o l i n  5 
a n d  v i o m y c i n  ~ h a v e  b e e n  r e p o r t e d  in t h e  l i t e r a tu re .  A new 
a n t i b a c t e r i a l  agen t ,  be long ing  to  t h i s  g r o u p  of an t ib io t i c s ,  
was  i so la ted  f rom t h e  c u l t u r e  b r o t h  of Streptomyces sp. 
Ac6569, w h i c h  showed  h i g h  a c t i v i t y  a g a i n s t  bac t e r i a l  a n d  
funga l  t e s t  o rgan i sms .  

T h e  ac t ive  m a t e r i a l  was  p r o d u c e d  in  shake  f lasks  in  a 
m e d i u m  c o n t a i n i n g  soya  pep tone ,  6 g/ l ;  y e a s t  ex t r ac t ,  
2 g/ l ;  KC1, 4 g/ l ;  (NH4) 2 SO 4, 5 g/ l ;  KHzPO4,  0,4 g/ l ;  
CaCOs, 0.5 g/ l ;  glucose, 2 g/1 a n d  p H  was  a d j u s t e d  to  7.2 
before  s te r i l i za t ion .  ]Elabora t ion  of t h e  a n t i b i o t i c  was  
m e a s u r e d  b y  a s say  w i t h  Staphylococcus aureus a n d  p e a k  
t i t r e s  were  usua l ly  o b t a i n e d  a f t e r  3 -4  days  i n c u b a t i o n  a t  
28 °C. 

I so l a t i on  a n d  pu r i f i ca t i on  of t he  ac t ive  m a t e r i a l  was  
ca r r ied  o u t  b y  a d s o r p t i o n  of t h e  a c t i v e  m a t e r i a l  w i th  
Darco  G-60 (25 g/l) ;  e lu t ion  of t h e  ac t ive  m a t e r i a l  w i t h  
0.1 N m e t h a n o l i c  HC1, n e u t r a l i z a t i o n  a n d  c o n c e n t r a t i o n  
of t h e  e lua t e  u n d e r  r educed  p ressu re  a n d  pu r i f i ca t i on  b y  
c h r o m a t o g r a p h y  o n  a c o l u m n  of Da rco  G-60;  Celi te 545 
(1:1)  u s ing  1 %  aqueous  a c e t o n e  (v/v)  as  t he  e lu t ing  agen t .  

T h e  ac t ive  m a t e r i a l  was  found  to  b e  a t e t r a - ac id i c  ba se  
a n d  i so la ted  in t h e  fo rm of h y d r o c h l o r i d e  as a pale  yel low 
a m o r p h o u s  ma te r i a l ,  m.p .  216-218 ° (wi th  decompos i t ion) .  
P r o b a b l e  mo lecu l a r  f o r m u l a  for  t he  a n t i b i o t i c  was  sug- 
ges ted  as C23H43N008, 4HC1. No cha rac t e r i s t i c  U V -  
a b s o r p t i o n  was  obse rved  in aqueous  solut ion.  I R - s p e c t r u m  
is i n d i c a t i v e  of t h e  p resence  of c a r b o n y l  a n d  g u a n i d i n o  
t y p e  of g r o u p i n g  in  t h e  c o m p o u n d .  T h e  a c t i v e  m a t e r i a l  is 

Comparative in vitro activity of Ac6569-sulphate with some of the 
known antibiotics 

Test organism Minimal inhibitory concentra- 
tion pg/ml of 

Ac~569 Kana- Neo- Strepto- 
sulphate mycin myein mycin 

sulphate sulphate sulphate 

Staphylococcus aureus 3.0 3.0 0.125 3.0 
(sensitive) 

Staphylococcus aureus 5.0 3.0 0.25 3.0 
(resistant) 

Staphylococcus albus 0.5 1.0 0.25 5.0 

Bacillus anthracis 8.0 0.5 0.25 2.5 

Bacillus subtilis 3.0 1.0 1.0 1.0 

Bacillus megaterium 2.5 1,0 1.0 3.0 

Proteus wdgaris 12.0 3.0 6.0 10.0 

Eseherichia coli 0.5 0.5 0.25 0.5 

Aerobacter aerogenes 3.0 3.0 1.0 3.0 

Pseudomonas aeruginosa 40.0 50.0 20.0 30.0 

Salmonella typhosa 6.0 4.0 2.0 15.0 

Candida albicans 2.0 - - 

- ,  Not tested. 


