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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 .  

ASHAL&TA PAL a n d  P. NANDI 

Depar tment  o /Microb io logy ,  Bose Ins t i tu te ,  Calcutta 
( India) ,  December 3, 7963. 

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  

a S. SOROKIN, J. Cell Biol. 15, 363 (1962). 
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muscle cells appea r s  unrel iable.  However ,  a numer ica l  
eva lua t ion  could be pe r fo rmed  if t h e  f r equency  of the i r  
appearance  is c o m p a r e d  wi th  t h a t  of a s t ruc tu re  which  
p r e s u m a b l y  occurs in all s m o o t h  muscle  cells, such  as the  
centriole.  Accordingly,  a sy s t ema t i c  su rvey  was per-  
formed a t  r a n d o m  in over  1200 sections,  and  eve ry  t ime  

a centr io le  or a cil ium appea red ,  i t  was pho tog raph ica l l y  
recorded.  The  resul ts  of th is  coun t  are  s u m m a r i z e d  in t he  
Table.  A l though  no s ta t i s t i ca l  m e t h o d s  have  b e e n  em- 
ployed,  i t  can  be a s sumed  t h a t  cilia a p p e a r  a t  leas t  as 
f r equen t ly  as centrioles.  Our resul ts  are  h igh ly  sugges t ive  
of each  s mo o t h  muscle  cell h a v i n g  a t  least  one cilium. 

Single cilia 42 
Single cen triole 37 
Cilia associated with eentriole 89 

2 3 

Fig. 1. Cilium with a long shaft. The clear space surrounding the 
cilium appears wider at the level of the junction between basal body 

and cilium. × 82500. 

Fig. 2. Cilium and associated centriole. A part of the cilium pro- 
trudes into the intercellular space. × 43 000. 

Fig. 3. Cilium with a small shaft budding into a clear space limited 
by a membrane which appears continuous with the plasma mem- 

brane. × 32 500. 

Fig. 4. Two cilia with associated centrioles. × 82,500. 

Fig. 5. Basal body and small shaft protruding into a clear space. 
× 43 000. 

Fig. 6. Basal body with small bud. No definite clear space can be 
seen. x48000. 

Cilia lacking the  two  cen t ra l  f i l aments  h a v e  been  re-  
po r t ed  in f ibroblas ts  and  s m o o t h  muscle  cells 1, in pa ren -  
c h y m a l  cells of t he  ad en o h y p o p h y s i s * ,  in  t he  islets of 
Lange rhans  s, in neu rosec re to ry  neurons  4 and  in S c h w a n n  
cells b. The signif icance of t he  a p p e a r a n c e  of cilia wh ich  
lack the  axial  f i l aments  in cells where  t h e y  have  n o t  been  
suspec ted  before is a t  p r e sen t  only  specula t ive .  BARNES ~ 
and  MUNGER 8 sugges ted  t h a t  t h e y  m i g h t  p e r fo rm  a 
sensory  funct ion,  based  on the  s imi la r i ty  w i th  t he  9 + 0 
p a t t e r n  of cilia associa ted  w i t h  p h o t o r e c e p t o r  s t ruc tures .  
But ,  as SOROKIN* and  GRILLe and  PALAY s h a v e  po in t ed  
out,  there  are no f u n d a m e n t a l  reasons  for ass igning such  
a func t ion  to  cilia which  lack the  axial  f i laments .  H o w -  
ever,  t he  fac t  t h a t  m o s t  of t he  s m o o t h  muscle  cilia a p p e a r  
intracel lular ,  and  t h a t  when  t h e y  p r o t r u d e  f rom the  cell 
surface t h e y  are su r rounded  b y  a semi-sol id  in terce l lu lar  
mat r ix ,  makes  i t  d i f f icul t  to  assign to  t h e m  a mot i le  
funct ion.  

Al though  no def in i t ive  ev idence  exists ,  i t  is t e m p t i n g  to  
specula te  t h a t  in s m o o t h  muscle  the  cilia m i g h t  pe r fo rm 
a sensory  func t ion  ac t ing  as t he  recep tors  of the  con t rac -  
tile s t imulus.  This  would  be s u p p o r t e d  b y  the  fact  t h a t  in 
smoo th  muscle  t he  conduc t ion  of the  con t r ac t ion  s t imulus  
is pe r fo rmed  t h r o u g h  t h e  p l a s m a  m e m b r a n e  of a d j a c e n t  
c e l l s t  In  th is  w a y  the  cilia could be s t ruc tu res  capable  of 
car ry ing  the  con t r ac t i on  s t imulus  to  t he  cell 's  interior .  

However ,  we t h i n k  t h a t ,  desp i t e  the i r  f requency,  the  
poss ibi l i ty  c a n n o t  be d i sca rded  t h a t  t he  occurrence  of  
cilia in t he  u te r ine  s m o o t h  muscle  cells of t he  r a t  repre-  
sents  anomal ies  of d e v e l o p m e n t  or  ves t iges  of t h e  ci l ia ted 
cells of t h e  Miillerian duct .  

Zusammenlassung. Das  Auf t r e t en  von  Cilien der  g l a t t en  
Muskelzel len des R a t t e n u t e r u s  wird  beschr ieben.  Auf  
Grund  der  H~tufigkeit dieser  Cflien im Vergle ich zu den  
Zen t ra lk6 rpe rchen  wird  a n g e n o m m e n ,  dass  jede  g la t te  
Muskehe l le  wenigs tens  eine Cilie besi tz t ,  die eine Sinnes-  
funk t ion  erfi i l len k6nn te .  
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