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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 .  

G. LUGARO a n d  G. GIANNATTASIO 

Istituto di Chimica Organics ed A nalitica, Facolt& 
di Agraria dell 'Universit& Milano (Italy),  
23 February 1968. 

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. 
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posi t ive  to  n inhydr in ,  Sakaguchi ,  E l son-Morgan  and  
nega t ive  to  Fehl ing,  Tollen and  mal to l .  

The  h o m o g e n e i t y  of the  ac t ive  ma te r i a l  was  es tab l i shed  
b y  p a p e r  c h r o m a t o g r a p h y ,  p a p e r  e lec t rophores is  and  
c o u n t e r c u r r e n t  d i s t r ibu t ion  studies .  The  subs t ance  is 
readi ly  soluble in  wate r ,  pa r t i a l ly  in m e t h a n o l  and  
e thanol ,  a n d  comple te ly  insoluble  in  acetone,  e ther ,  
pe t ro l eum e ther ,  n -bu tano l ,  benzene  and  chloroform.  The  
an t ib io t ic  is s tab le  a t  room t e m p e r a t u r e .  A neu t ra l  
solut ion of the  an t ib io t ic  au toc laved  a t  15 p o u n d s / s q u a r e  
inch for 15 min  lost  a b o u t  60% of its original  ac t iv i ty .  A 
c o m p a r a t i v e  assay  of t he  ac t ive  mate r iM w i t h  o the r  k n o w n  
an t ib io t ics  are  p r e s e n t e d  in  t he  Table .  

The  tox ic i ty  t e s t  was  carr ied ou t  on mice  us ing a dose  
of 25 mg/kg  b o d y  we igh t  i.v. There  was no u n t o w a r d  
s y m p t o m s  or d e a t h  wi th in  72 h. 7 

ZusammenJassung. Ein  neues,  gegen Bak te r i en  u n d  
Pilze wi r sames  A n t i b i o t i k u m  w u r d e  aus d e m  Streptomyces 
sp.  Acs569 in  der  F o r m  eines a m o r p h e n  I l yd roch lo r id s  
isoliert.  Die Subs t anz  ist wasser16slich, aber  fast  unl6sl ich 
in o rgan ischen  L6sungsmi t t e ln ,  Schmp.  216-218 ° (Zer- 

se tzung) ;  sie geh6r t  zur  S t r e p t o t h r i c i n - G r u p p e  de r  Ant i -  
biot ika.  
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Photosynthesis and Respiration I .  E f f e c t  o f  Light Quality on the Photorespiration in Attached Shoots 
of Spruce 

Evidence  of the occurrence  of a pho to r e sp i r a t i on  as a 
d i s t inc t  process  f rom dark  resp i ra t ion  in p lants ,  have  been  
r epo r t ed  by  a n u m b e r  of au tho r s  1-*. I n  t he  work  pre-  
s en t ed  below tile ef fect  of l ight  qua l i ty  on pho to re sp i r a -  
t ion  was  inves t iga ted .  Tile whi te ,  red or  b lue  l ights  were 
selected,  in which  i l luminat ion  wi th  used l ights  p r o d u c e d  
the  s imilar  r a te  of s t e ady  a p p a r e n t  CO~ up take .  U n d e r  
these  condi t ions  of i l lumina t ion  one would  expec t  the  
ac t ion  s p e c t r u m  on  CO2 evo lu t ion  in l ight  if pho to resp i ra -  
t ion  is a l igh t -sens i t ive  process.  

Materials and methods. A t t a c h e d  shoots  of  4-year-old  
spruce seedl ings Picea glauca Moench /Voss  were  used as 
e x p e r i m e n t a l  mater ia l .  Seedl ings were  g rown in po t s  in 
fores t  soil u n d e r  na tu r a l  condi t ions  a t  t h e  P e t a t a w a  
Fo re s t  E x p e r i m e n t  S ta t ion ,  Chalk River ,  Ontar io ,  and  
b r o u g h t  to  Queen ' s  Univers i ty .  A t t a c h e d  shoots  were  
sealed in to  a plexiglass  p h o t o s y n t h e s i s  c h a m b e r  connec t ed  
in a closed c i rcui t  s y s t e m  to an  I R  CO2 ana lyzer  accord ing  
to  the  m e t h o d  descr ibed  by  LISTER et  al. 7. The  vo lume  of 
the  sys t em was  2.121 and  the  ra te  of air flow was  1.8 l/rain. 
The  ra tes  of a p p a r e n t  pho tosyn thes i s ,  pho to r e sp i r a t i o n  
a n d  d a r k  r e sp i ra t ion  a n d  concen t r a t i on  of CO 2 a t  CO~- 
c o m p e n s a t i o n  p o i n t  were  d e t e r m i n e d  accord ing  to  t he  
m e t h o d s  descr ibed  b y  TREGUNNA et  al. 2. T h e  ra te  of 
a p p a r e n t  p h o t o s y n t h e s i s  was  d e t e r m i n e d  a t  CO 2 concen-  
t r a t i ons  f rom 360-250 p p m .  The  source of l ight  was  six 
375 W Sy lvan ia  pho to f lood  l amps  (3200°K) f i l te red  
t h r o u g h  2 w a t e r  screens.  B e t w e e n  the  l ight  source  a n d  
p h o t o s y n t h e s i s  chamber ,  t h e  red  or b lue  cellulose ace t a t e  
f i l ters were i n t roduced  to  m o d i f y  the  l ight  qual i ty .  The  
t r ansmiss ion  charac te r i s t i c s  of these  f i l ters  are g iven b y  
TREGUNNA et  al. s. L igh t  i n t ens i ty  was  measu red  b y  m e a n  
of r a d i o m e t e r  ¥ S I - 6 5 .  The  e x p e r i m e n t s  were  carr ied  ou t  
a t  25 °C. The  d e t e r m i n a t i o n s  of each  process  m e n t i o n e d  
above  was  m a d e  in 2 consecu t ive  l i gh t -da rk  cycles. The  
same  p l an t  ma te r i a l  was f i rs t  i l l umina ted  w i t h  wh i t e  l ight  

t h e n  w i t h  red, and  blue, and  vice versa .  The  d a t a  pre-  
sen ted  in th is  p a p e r  are typ ica l  for n u m b e r  of expe r imen t s .  

Results and discu.ssion. D a t a  p r e s e n t e d  in t he  Tab le  
show t h a t  t he  ra tes  of a p p a r e n t  p h o t o s y n t h e s i s  unde r  

The rates of apparent photosynthesis (APS), photorespiration (PR), 
dark respiration (DR) and CO s concentration at CO s compensation 
points (CO 2 eomp.) in attached shoots of spruce illuminated with 
white, red or blue lights 

Light Light in- /zg CO 2 min/g fresh weight of (C02 comp.) 
quality tensity in needles in ppm 

ergs/cm -2 APS PR DR 
per sec -~ 

White 9 x 104 49.3 5.9 14.1 70 
Red 1.2 x l0 s 46.8 4.7 14.6 68 
Blue 5 × 105 46.8 18.2 13.8 170 
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