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Fig. 1. Erythrocytes catalase activity as compared with other 
changes in dog blood in the course of chronic liver poisoning. Solid 
line = intoxicated dogs. Broken line = control dogs. , ~ - v - ~ r  SGTP 

activity, x - x - x  SGOT activity. 
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Fig. ~2. Erythrocytes catalase activity as compared with other 
changes in dog's blood in the course of acute liver poisoning. White 
columns = values before liver injury, black solumns = values after 

poisoning. 

DIOGUARDI 8 r e c e n t l y  revea led  t h a t  t h e  a c t i v i t y  of a 
g r ea t  n u m b e r  of e n z y m e s  in  e r y t h r o c y t e s  m a y  v a r y  in  
la rger  l imi t s  in  people  w i t h  l iver  diseases  t h a n  in  h e a l t h y  
subjec t s .  Moreover ,  in  t h i s  a u t h o r ' s  opinion,  adenos ine  
t r i p h o s p h a t e  (ATP)  c o n c e n t r a t i o n  in e r y t h r o c y t e s  de-  
creases in  l iver  diseases.  

T h e  resu l t s  p r e s e n t e d  i nd i ca t e  a r e l a t i o n s h i p  b e t w e e n  
l iver  f u n c t i o n  a n d  e r y t h r o c y t e  ca t a l a se  ac t i v i t y .  F u r t h e r  
inves t iga t ions ,  however ,  a re  needed  in  o rder  to  e luc ida te  
t he  role of t h e  l iver  in  t h e  b i o s yn t he s i s  of t h i s  e n z y m e  9. 

Rdsumd. Nous  a v o n s  t r o u v 6  que  l ' a c t iv i t6  de la ca ta l a se  
des e r y t h r o c y t e s  chez  les c i r rho t iques  e t  chez  les ch iens  
in tox iqu6s  p a r  CC14 es t  c o n s i d 6 r a b l e m e n t  d iminu6e ,  t a n d i s  

que  le n u m 6 r o  g lobula i re  e t  le t a u x  d ' h ~ m o g l o b i n e  ne  
r e p r 6 s e n t e n t  que  des c h a n g e m e n t s  tr~s peu  s ignicat i fs .  
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D i s t r i b u t i o n  of  A n t i b i o t i c - P r o d u c i n g  A c t i n o -  
m y c e t e s  i n  D a n i s h  S o i l s  

Thi s  p a p e r  r epo r t s  r e su l t s  o b t a i n e d  in  a s t u d y  of t h e  
an t ib io t i c  a c t i v i t y  d i sp l ayed  b y  660 s t r a i n s  of t h e  genus  
Streptomyces i so la ted  f rom D a n i s h  soils. 

Experimental Methods. Soil s amp le s :  Soil s amples  were  
col lected a t  d e p t h s  n o t  exceed ing  10 c m  in  19 local i t ies  of 
u n c u l t i v a t e d  soil a n d  o t h e r  n a t u r a l  h a b i t a t s  in  D e n m a r k  
(Table  I). 

Media :  A compos i t e  s y n t h e t i c  m e d i u m  was  used for  
t h e  i so la t ion- -  dex t rose  5 g, soluble  s t a r c h  1 g, glycerol  4 g, 
casein 1 g, a spa rag in  1 g, y e a s t - e x t r a c t  (Difco) 0.5 g, di-  
bas ic  p o t a s s i u m  p h o s p h a t e  2 g, s o d i u m  chlor ide  1 g, so- 
d i u m  n i t r a t e  1 g, m a g n e s i u m  s u l p h a t e  (7H20) 1 g, ca l c ium 
c a r b o n a t e  0.5 g, aga r  (Difco) 16 g, t a p  w a t e r  1000 m l - -  
a d j u s t e d  to  p H  7.0 a f t e r  a u t o c l a v i n g  (121°C/20 rain).  

F o r  t h e  m a i n t e n a n c e  of t h e  cu l tu res  a p o t a t o - d e x t r o s e  
aga r  m e d i u m  w i t h  0 .5% p e p t o n e  was  used  (pH 7.0 a f t e r  
s ter i l iza t ion) .  A h e a r t  i n f u s i o n - p e p t o n e - y e a s t - e x t r a c t  agar ,  
p H  7.2 (af ter  BELCOVE a n d  SANTOWZ), was  used  for  t h e  

a g a r  t e s t s  a g a i n s t  bac t e r i a ,  a n d  for t h e  a n t i - f u n g a l  ana ly -  
sis a d e x t r o s e - p e p t o n e - y e a s t - e x t r a c t  a g a r  (pH 6.8). 

T e s t  o r g a n i s m s :  I n  t h e  a n t i b a c t e r i a l  ana lys is ,  t h e  m a i n  
t e s t  o r g a n i s m  was  Staphylococcus aureus ( s t ra in  209 p) a n d  
in  t h e  a n t i f u n g a l  t e s t s  Saccharomyces ellipsoideus. O t h e r  
t e s t  o rgan i sms  were Bacillus sublilis, Mycobacterium phlei, 
Escherichia coli a n d  Aspergillus niger. 

I s o l a t i o n  of s t r a i n s  of S t r e p t o m y c e s :  Vege t a t i on ,  wi th -  
e red  leaves  a n d  s tones  were  r e m o v e d  f r o m  the  col lec t ing 
place.  T h e  soil s amples  were  t a k e n  asept ica l ly .  T h e  p H o t  
t h e  soil was  m e a s u r e d  e lec t romet r i ca l ly .  T h e  w a t e r  c o n t e n t  
of t h e  samples  was  d e t e r m i n e d  b y  d r y i n g  10 g of t h e  soil 
a t  98°C for  24 h.  T h e  soil was  p l a t e d  o u t  as soon  as pos-  
s ible  a f t e r  s ampl ing ,  m o s t  o f t en  o n  t h e  s a m e  day .  The  
s t a n d a r d  d i lu t ions  for  p l a t i n g - o u t  of t h e  soil s amples  were 
1 : 250 000, 1 : 500 000 a n d  1 : 1000 000. To t h e  f i r s t  f lask  ot 
d i lu t ion ,  one  d rop  of T w e e n  80 was  a d d e d  a n d  so m a n y  

1 A. S. BELCOVE and S. SANTOW, Antibiotics and Chemotherapy 6, 
585 (1956). 
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]'able I. Numerical distribution and activity of 660 strains of streptomyees isolated from Danish soils 

Source of soil Number of Number of Number of strains active against 
isolated strains active strains B F b f 

Decaying seaweeds~ pH 6.3-7.7 284 97 76 47 50 21 

Deciduous ]orest soils 
Limestone rock, pH 7.5-8.~ 183 54 ~4 41 13 30 
Mould, pH 4.5-5.1 2~2 11 6 9 2 5 
Humus, pH 3.8-5.5 47 11 6 8 3 5 
Clay, pH 5,1-5.6 33 12 5 10 2 7 

Conilerous ]orest soils 
Humus, pH 4.0-4.1 14 5 1 4 1 4 
Sand, pH 4.3 20 12 7 12 0 5 
Old grassland soil, pit  6.5-6.9 48 25 11 ~2 3 14 
Heath soil, pH 4,2-4.7 34 18 11 16 2 7 
Highmoor, pH 3,4-3.6 1 0 0 0 0 0 
River shore soil, pH 7.1 10 9 5 6 3 4 
Anthill, in coniferous forest, pH 4.7 14 11 6 9 2 5 

Total 660 ~265 158 184 81 107 
Percentage 100 49.1 23.9 27.9 12.3 16.2 

B = total activity against bacteria 
b = activity only against bacteria. 

F = total activity against fungi. 
f = activity only against fungi. 

Table II. Results of antibiotic tests with six test organisms 

Test organism S. aureus E. cell B. subt. M. phlei S. ellips. A. niger 

Total number of strains in the test 503 503 503 413 503 445 
Number of active strains 107 37 63 45 154 110 
Percentage 21.3 7.4 152.5 10.9 30.6 24.7 

glass beads  (3.5 ram) t h a t  the  b o t t o m  of t he  f lask was  
covered.  A f t e r  shak ing  t h e  flask for 10 min,  the  above-  
m e n t i o n e d  d i lu t ions  were  p roduced .  F r o m  each  d i lu t ion  
6-8  p la tes  were  made .  E a c h  soil s ample  was  thus  eva lu-  
a t e d  on 18-24 plates.  The  p la t e s  were  i ncuba t ed  a t  23°C 
for 14 days .  

I so la t ions  were  m a d e  da i ly  a f t e r  the  f i rs t  six d a y s  of in- 
cuba t ion .  All colonies of Streptomyces were t r ans fe r r ed  to  
pure  cu l ture  s tudies  on p o t a t o - a g a r  s lants .  The  pure  cul- 
tu res  were  eva lua t ed  on  a morpholog ica l  basis,  us ing the  
s y s t e m a t i c  cr i ter ia  of BALDACCI 2 a n d  WAI~SMAN 3. Only  
the  s t ra ins  d i f fer ing  inter se for each  soil were  inc luded in 
the  an t ib io t ic  tes ts .  

Ant ib io t i c  analys is :  Fo r  de t ec t ing  an t imic rob ia l  act i -  
v i ty ,  t he  m e t h o d  of LANDERKIN 4 WaS used. A t  first ,  t he  
s t r e p t o m y c e t e  was t r a n s f e r r e d - - w i t h  t he  least  possible  
spore  m a s s - - t o  one or two  spo t s  of an  agar  p la te ;  a f te r  
this ,  the  p la te  was i ncuba t ed  for 72 h a t  23°C. Then  a sus- 
p e n s i o n - m a d e  of 5 ml  t e s t  agar  wh ich  was  me l t ed  and  
cooled to  52°C and  1 ml  of a young  cu l ture  of t he  bac te r i a  
(24 h) or of the  y e a s t - - w a s  poured  on to  the  surface of t he  
p la te  so careful ly  t ha t ,  w h e n  se t t ing,  t he  suspens ion  
would  reach  exac t ly  the  edge of t he  Streptomyees colony.  
The  suspens ion  of Aspergillus niger was m a d e  as a suspen-  
s ion of spores  in steri le  w a t e r  w i t h  Tween  80. The  an t i -  
bac te r ia l  t e s t  p l a t e s  were  i n c u b a t e d  a t  37°C, and  t h e  an t i -  
fungal  ones  a t  23°C. The  inh ib i t ion  zones were  measu red  
a f t e r  12, 24, 48 and  72 h,  respec t ive ly .  

Results. The  resul ts  o b t a i n e d  are  p r e sen t ed  in Table  I 
and  II .  Of t h e  t o t a l  of 660 s t ra ins  of Streptomyces, 265 
(40%) showed  an  inh ib i to ry  effect.  An t ibac t e r i a l  ac t iv i ty  
was  d e m o n s t r a t e d  for 158 s t ra ins  (24%) and  an t i funga l  
c a p a c i t y  for 184 s t ra ins  (28%). A pure ly  an t ibac te r i a l  

effect  was found  in 81 s t ra ins  (12%), and  a pure ly  ant i -  
fungal  abi l i ty  in 107 s t ra ins  (16%). 

The d i s t r ibu t ion  of an t ib io t i c  ac t iv i ty  had  no par t i cu la r  
ecological dependence ,  b u t  the  isolates f rom decaying sea- 
weeds, l imestone  rock soil and  old grass land  soil d i sp layed  
act ivi t ies  in b e t w e e n  34% and  53% of t h e  s t ra ins  isolated.  
Only  7% were  ac t ive  aga ins t  G r a m- n e g a t i v e  bacter ia ,  a n d  
t h e  an t ib io t ic  a c t i v i t y  aga ins t  t h e  o t h e r  four  t e s t  organ-  
isms l isted above  was  smal le r  t h a n  aga ins t  the  two  m a i n  
t e s t  organisms.  F r o m  t h e  b o t t o m  layer  of a pond ,  of t w o  
lakes, as well as f rom samples  t aken  f rom the  sea bed ,  no 
Streptomyces were isolated.  

All ac t ive  s t ra ins  were  h a n d e d  over  to the  d rug  i n d u s t r y  
for closer e x a m i n a t i o n  and  ident i f ica t ion  of t he  an t ib io t ics  
p roduced .  I t  is in te res t ing  to  note  t h a t  b o t h  an t ib io t ics  
descr ibed  and  several  an t ib io t ic  subs tances  no t  p rev ious ly  
kf lown have  been  isola ted  by  th is  screening m e t h o d .  

Zusammen]assung. 660 Streptomyces-StAmme w u r d e n  
y o n  nat i i r l ichen di inischen S t a n d o r t e n  isoliert  u n d  auf  
ihre an t ib io t i sche  Akt iv i t i i t  un te r such t .  A b l a g e r u n g e n  
y o n  Tang,  w a l d b e d e c k t e m  Kre idefe l sboden  sowie a l t em 
Gras land  gaben  die gr6ss ten  Wer te .  

T. V. NISSEN 

The Royal Technical University o/Denmark,  Copenhagen 
(Denmark), April  24, 1963. 

E, BALDACCI, C. SPALLA, and A. GREIN, Arch. Mikroblol. 20, 347 
(1954). 

8 S . A .  WAKSMAN, Bact. Rev. 21, 1 (1957). 
G. B. LANBERKIN, Canad. J. Pub. Health 38, 90 (1947). 


