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in saline. The cell concentration is adjusted to l0 s 
cells]ml and 0,1 ml of this suspension is spread on the 
surface of well dried inositol-less plates and incubated at 
30°C. 

After incubation for 5 to 10 days, the agar is lifted at  the 
edge with a spatula and 1 ml of a solution with 1 mg of 
inositol/ml and growth factors, at  suitable concentrations, 
is pipetted onto the bot tom of the plate. The agar is then 
gently dropped back and the plates are incubated for 4 
days at  30°C. Replica plating s on minimal or other  
selective media reveals the auxotrophic mutants.  

This method can also be used for the concentration of 
UV-induced mutants.  UV-treated cells are plated after 
pre-incubation in liquid medium which allows phenotypic 
expression. 

With this method a number of mutants  were isolated 
which could not be recovered by  standard procedures. 
These mutants  include amino acid auxotrophs, a fair 
number of adenin specific and pyrimidine requiring 
mutants.  

Recently it  was possible to concentrate mutants  which 
axe unable to use glucose, mannose, maltase, fructose and 

sucrose as carbon sources. These m u t a n t s  can grow on 
gluconate or glycerol and are probably hexokinase defi- 
cient. Mutants requiring gluconate for growth could also 
be isolated. 

Zusammenfassung.  Spontane oder mit  UV induzierte 
auxotrophe Mutanten der Hefe Schizosaccharomyces 
pombe kSnnen auI einem inositol-freien Medium, auf 
welchem prototrophe Zetlen, abet  nicht die Mutanten- 
zellen absterben, selektioniert werden. Mit der beschrie- 
benen Methode ist es auch mdglich Kohlehydra tmutanten  
zu isolieren. 
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A New Antifungal Antibiotic Produced by 
Streptomyces sp. Ac~435 

The polyene group of antifungal antibiotics are widely 
distributed in soil Actinomycetes. Several surveys have 
been made x-4 and it  has been fairly established that  they 
have in common high act ivi ty  against yeasts and a var ie ty  
of fungi including plant  and human pathogens. The 
authors have been able to isolate a strain of Streptomyces 
sp. (designated as Acz435) which showed high activity 
against fungal test  organisms. 

The active substance was produced in synthetic Czapek- 
Dox liquid medium modified by replacing NaNO 3 with 
(NH4)2SO 4. The substance was produced in s tat ionary 
flask cultures at 28-30°C and the broth was harvested on 
the 6th to the 8th day of incubation. The chemical purifi- 
cation of the antibiotic was done by extracting the broth 
with n-butyl  alcohol and further purified by concentra- 
tion and repeated precipitation with ether. The substance 
was finally obtained as an amorphous b rown  powder by 
chilling at  4°C followed by drying i n  vacuo at low tem- 
perature. The anti-microbial spectrum of the purified 
substance was determined by the cup method of assay, 
and its minimum inhibitory concentration is shown in 
Table I. 

The substance is readily soluble in n-butyl  alcohol, 
methanol, pyridine and Iormamide. I t  is moderately 
soluble in water  and acetone and insoluble in benzene 
ether, petrol ether, chloroform and carbon tetrachloride. 
The antibiotic is sensitive to light and temperatures above 
40°C. Complete inactivation was noticed at 100°C and 
after an exposure of the butanolic solution for 1 h to 
strong sunlight. I ts  act ivi ty  could, however, be retained 
by storing the substance dry at  low temperature (below 
10°C) in the dark for several months. 

The m.p. of the substance was 160°C (decomposition) 
and optical rotation D 2 7 . 8 = + 4 0  (C 2o/0 methanol). 
]Elemental composition of the substance was determined 
as follows: C 43.01%, H 7.68% and O 49.31%, I t  was 
found to be homogeneous as evidenced by  paper chro- 

Table I. Antimicrobial spectrum of Ac2435 

Test fungus Minimum inhibitory 
concentration (Ezg]ml) 

Saprophytic 
Saccharomyces cerevisae 6.0 
Saccharornyees ellipsoidus 6.5 
Torula sp. 5.0 
Penicillium notatum 8.2 
Penicillium chrysogenum 7,0 
SymephaMstrum sp. 9.0 
Cunnlnghametla sp. 8,0 
Trichoderma viridae 10.4 

Plant pathogens 
A spergillus niger 10,0 
Aspergillus oryzae 30.5 
A Iternaria solani 16.0 
Curvutaria lunata 4.5 
Fusarium oxysporum 20.0 
Helminthosporium sativum 8.0 
Glomerella ~ingulata 8.0 

Human pathogens 
Candlda atbicans 18.5 
Candida tropicatis 17.0 
Trichosporon cutaneum 15.0 
Sporotrichum schenecki 20.2 
Microsporum gypseum 12.0 
Microsporura audoub~i 10.5 
Microsporum canis 9.0 
Trich~hyton rubrum I0.0 
Trichophylon sul/urcum 11.2 
Triehophyton interdigitale 10.0 
Epidermophyton ]loecosum 15.4 
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Table II. Comparative in vitro activity of the antibiotic produced by Ac2435 with some of the known tetraene antibiotics 

Test organism Minimum inhibitory concentration ([zg/ml) of 

A%(435) • Nystatin Pimaricin Rimocidin Ampho- 
sulphate tericin A 

1. Candida albieans 18.5 
2. Candida tropicalis 17.0 
3, Saccharomyces cerevisae 6.0 
4. Saccharomyces ellipsoidus 6.5 
5. Torula sp. 5.0 
6. Aspergillus niger 10.0 
7. A spergillus oryzae 30.5 
8. Alternaria solani 16.0 
9. Curvularia lunata 4.5 

10. Fusarium oxysporum 20.0 
11. Gl~meretla ¢ingulata 8.0 

35.0 34.0 18.0 16.0 
42.2 40.0 16.0 17.5 
18.5 16.0 15.0 6.0 
18.0 20.0 8.0 15.0 
13.0 12.0 I'2.0 13.4 
45.0 17.0 25.0 I0.0 

100.0 I00.0 100.0 18.0 
35,0 30,2 26.0 12,0 

8.0 10.0 15.0 4.0 
100.0 35.0 20,0 32.0 

10.0 4.0 25.0 4.5 

a Purified antibiotic for comparison. 

m a t o g r a p h i c  a n d  c o u n t e r  c u r r e n t  d i s t r i b u t i o n  s tudies .  
T h e  U V  a b s o r p t i o n  s p e c t r u m  h a d  a m a x i m a  a t  288, 305 
a n d  320 m~, i n d i c a t i n g  t h e  p resence  of a c o n j u g a t e d  
tetraene s t ruc tu re .  C o m p a r a t i v e  assays  w i t h  k n o w n  
t e t r a e n e  an t ib io t i c s  h a v e  been  ca r r ied  o u t  a g a i n s t  yeas t  
a n d  seve ra l  o t h e r  fungi ,  a n d  t he  resu l t s  a re  g iven  in  
T a b l e  I I .  T h e  t o x i c i t y  t e s t  of t h e  a n t i b i o t i c  was  ca r r i ed  
o u t  on  mice  in w h i c h  S.C. LDso was  400 m g / k g  of t h e  
b o d y  weigh t .  

Zusammen /as sung .  E i n  neues  a n t i f u n g a l e s  A n t i b i o t i -  
cum,  Streptomyces sp.  Ac,(435) wurde  m i t  b r e i t e m  Spek-  

t r u m  isoher t .  Die a k t i v e  S u b s t a n z  i s t  ein a m o r p h e s ,  
n i ch t -k r i s t a l l i ne s  weisses  Pu lve r ,  da s  in  W'asser  mEssig 
16slich ist.  Die S u b s t a n z  i s t  l i c h t e m p f i n d l i c h  u n d  bet  
100°C inak t i v .  Ve rg l e i chsp roben  m i t  b e k a n n t e n  Sub-  
s t a n z e n  e r g a b e n  eine T e t r a e n v e r b i n d u n g .  
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Ciliated S m o o t h  Muscle  Cells in the Uterus  o f  

t h e  R a t  

I n  t h e  course of a s t u d y  o n  t h e  ac t ion  of s t e ro id  hor -  
mones  u p o n  t he  f ine s t r u c t u r e  of t h e  u t e r ine  s m o o t h  
muscle  cell of t h e  s p a y e d  ra t ,  a r e l a t ive ly  large n u m b e r  of 
cilia was  observed .  Since, to  ou r  knowledge,  on ly  one re.  
p o r t  ex is t s  1 u p o n  t h e  occur rence  of ci l ia  in  s m o o t h  muscle  
ceils, a n d  t h e  s igni f icance  of t h e i r  a p p e a r a n c e  in  such  a n  
a p p a r e n t l y  a b n o r m a l  s i te  is a t  p r e s e n t  on ly  specu la t ive ,  a 
b r ie f  desc r ip t ion  of t h e m  in  t h e  s m o o t h  muscle  cells of a n  
o r g a n  in wh ich  t h e y  h a v e  n o t  b e e n  no t iced  before  seemed 
w a r r a n t e d .  

T h e  o b s e r v a t i o n s  were  p e r f o r m e d  on  t h e  u t e r i  of 30 
c a s t r a t e d  a d u l t  a lb ino  r a t s  w h i c h  were r o u t i n e l y  f ixed in  
1% O s m i u m  t e t r o x i d e  buf fe red  a t  p H  7.4 a n d  e m b e d d e d  
in Ara ld i te .  T h i n  sec t ions  o b t a i n e d  w i t h  a n  L K B  Ult ro-  
t o m e  were s t a i n e d  w i t h  p o t a s s i u m  p e r m a n g a n a t e  a n d  ob-  
s e rved  w i t h  a Ph i l ips  100 B e lec t ron  microscope .  

T h e  genera l  a p p e a r a n c e  of t h e  cil ia is s imi la r  to  t h a t  
p rev ious ly  desc r ibed  in  t he  s m o o t h  muscle  cells of o t h e r  
o rgans  1. Genera l ly ,  on ly  one  c i l ium could be  obse rved  in a 
single cell, b u t  occaEionally t w o  cilia loca ted  close to  each  
o t h e r  cou ld  be  seen.  Most  of t h e  cilia a p p e a r e d  close to  t h e  
nucleus ,  deep ly  e m b e d d e d  in  t h e  cell, b u t  a t  t imes  t h e y  
were close to  t he  cell surface,  w i t h  m o s t  of  t h e  s h a f t  in  t h e  
in te rce l lu la r  space.  

I n  ou r  o b s e r v a t i o n s  t h e  cilia a s s u m e d  d i f fe ren t  ap -  
pearances .  Genera l ly ,  t h e y  were obse rved  as b e i n g  com-  
posed  of a b a s a l  b o d y  f rom wh ich  a s h o r t  s h a f t  b u d s  i n to  
a sma l l  vesicIe. T h e  s h a f t  m e a s u r e d  a t  l eas t  200 m~z in 
w i d t h  a n d  i ts  l e n g t h  was v a r i a b l e  accord ing  to  t h e  or ien-  
t a t i o n  of the  sect ion.  The  la rges t  one f o u n d  m e a s u r e d  2.5 
tz. I n  t r a n s v e r s e  sec t ions  t he  cilia a p p e a r e d  to be  composed  
of 9 doub le  f ibres  a r r a y e d  pe r i phe ra l l y  a r o u n d  a n  a r ea  of  
v e r y  low e l ec t ron  dens i ty .  I n  no  case was  ev idence  of 
c e n t r a l  f ibri ls  found .  T h e  s t r u c t u r e  of t he  basa l  b o d y  re-  
s embled  t h a t  of t he  centr iole ,  a n d  t h e  p e r i p h e r a l  f ibres  of 
t h e  cilia a p p e a r e d  to  be  c o n t i n u o u s  w i t h  those  of t he  
basa l  body .  No basa l  p l a t e  could be  seen  b e t w e e n  t he  
c i l ia ry  s h a f t  a n d  t he  b a s a l  body .  Most  of t he  cil ia were  sur -  
r o u n d e d  b y  a c lear  space  of v a r i a b l e  w i d t h  l imi t ed  b y  a 
m e m b r a n e  w h i c h  in  f a v o u r a b l e  sec t ions  a p p e a r e d  con-  
t i n u o u s  w i t h  t h e  p l a s m a  m e m b r a n e .  I n  t h i s  case t h e  
p l a s m a  m e m b r a n e  i n v a g ! n a t e d  un t i l  t h e  level  of t he  j unc -  
t i o n  b e t w e e n  basa l  b o d y  a n d  ci l ium. A t  th i s  p lace  t h e  
c lear  space  is w ide r  t h a n  t h e  r e m a i n d e r  w h i c h  s u r r o u n d s  
t he  sha f t .  Genera l ly ,  t h e  cil ia a p p e a r e d  close to  a centr io le .  

I n  t h e  u l t r a - t h i n  sec t ions  a n d  sma l l  cel lular  a reas  ob-  
se rved  w i t h  t he  e l ec t ron  microscope,  a q u a n t i t a t i v e  est i-  
m a t i o n  of t h e  a b u n d a n c e  of cil ia in  t h e  u t e r i ne  s m o o t h  
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