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A P r e v i o u s l y  U n k n o w n  Ant ib io t ic  C o m p l e x  f rom 

A prev ious ly  undescr ibed Bi rd ' s  Nes t  fungus was 
recent ly  discovered and named  Cyathus helenae BRODIE ~. 
OLCKOWECKI 8 was the  f irs t  to  observe  t h a t  cul tures  of 
t he  new fungus  checked the  g rowth  of  bac te r ia  when  
some cul tures  acc iden ta l ly  became  con tamina ted .  A few 
p re l imina ry  tes ts  of the  an t imicrobia l  ac t ion  of the  f i l t ra te  
were made.  Fu r the r  inves t iga t ion  of the  an t ib io t ic  a c t i v i t y  
of cul ture  f i l t ra te  of C. helenae has been carr ied  ou t  and 
is the  subjec t  of this  p re l imina ry  report .  

A comple te ly .def ined  l iquid  m e d i u m  wi th  the  fol lowing 
composi t ion  was developed for growing  the  fungus under  
s ta t ic  condi t ions :  dextrose,  30 g; asparagine,  1.5 g; potas-  
s ium phospha te  (dibasic), 1 g; ca lc ium ni t ra te ,  0.5 g; 
magnes ium sulphate,  0.5 g; zinc sulphate,  0.25 mg;  
th iamine ,  0 .15rag ;  dist i l led wa te r  to make  11. The  
brownish  an t ib io t i c  complex  t e n t a t i v e l y  named  cyathin ,  
was  isolated f rom the  cul ture  f i l t ra te  by  ex t rac t ion  wi th  
e thy l  aceta te .  M a x i m u m  yield was usua l ly  ob ta ined  in 
22 to  25 days  a t  22-25 °C. Phys ica l  fac tors  of  t he  envi ron-  
m e n t  appeared  no t  to  a l te r  the  y ie ld  appreciably .  W h e n  
d i f ferent  combina t ions  of carbon and n i t rogen  sources 
were used, i t  was found t h a t  t he  propor t ions  of the  
var ious  componen t s  of t he  cya th in  were  al tered.  Cya th in  
is heat -s table ,  r e l a t ive ly  p H  stable,  and is no t  h ighly  
soluble in water .  I t  has a low diffusion ra te  on agar. 

The  cya th in  complex  has  a broad spec t rum of ant i -  
mic rob ia l  ac t iv i ty .  I t  was found to  inhib i t  the  growth  of 
ac t inomyceta les ,  g ram-pos i t ive  and g ram-nega t ive  bac- 
teria,  and fungi  including ' de rma tophy te s ' .  

N o t  all  cul tures  of C. helenae were found to  produce  
the  cya th in  complex.  Moreover ,  m a n y  single-spore cul- 

t u r e s  were  found to  undergo  marked  sectoring* and 
isolates  f rom var ious  sectors  va r ied  in t he  y ie ld  of 
cya th in .  An  unexpec ted  obse rva t ion  was t h a t  appa ren t ly  
on ly  single-spore m o n o k a r y o n  myce l i a  of C. helenae 
produced  cya th in ;  to  d a t e  no d ikaryon  myce l ium has 
been  observed  to  be biological ly  act ive .  

Th in- layer  c h r o m a t o g r a p h y  on sil ica gel revea led  t h a t  
t he  complex  consis ted of several  components .  By  means  
of p repa ra t ive  th in - l aye r  c h r o m a t o g r a p h y  and co lumn 
c h r o m a t o g r a p h y  7 ac t ive  substances  have  been obta ined  
and the i r  appa ren t  molecular  formulae  have  been deter-  
mined  5 as follows : cya th in  A a (C20H3oO3), I R - s p e c t r u m  : 
3580, 3400, 1710, 1650cm-1; cya th in  A 4 (C~0Ha0Oa), I R -  
spec t rum:  3600, 3400, 1700 (w), 1650 (m), 1375cm-1; al locy- 
a th in  A a (C2oHaoO,) , I R - s p e c t r u m  : 3600, 3490, 1710 (broad) 
cm -~; cya th in  B a (C,0H,sOa), I R - s p e c t r u m  : 3590, 
1680cm-~;  cya th in  B ,  (C,0H2sO,), I R - s p e c t r u m :  3570, 
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1675, 1595 cm -1, cya th in  C 5 (C20H,6Os), I R - s p e c t r u m :  
3400, 3200, 1695, 1675, 1235, 1220cm-1 ;  c h r o m o c y a t h i n  
(C~HeO,), I R - s p e c t r u m :  3380, 3160, 1630, 1610, 1590 c m - L  
W h e n  these  compounds  were  tes ted  for an t imic rob ia l  
ac t iv i ty ,  al l  p roved  to  be  ac t ive  a l though  there  were  
some differences in the  ac t ion  spec t rum and biological ly 
ef fec t ive  concentra t ions .  

I t  has been shown t h a t  ch romocya th in  is ident ica l  wi th  
2,4, 5 - t r ihydroxybenza ldehyde  ~. This  substance has been 
synthes ized f rom h y d r o x y h y d r o q u i n o n e  using the  ADAMS' 
modi f ica t ion  e of the  GATTERMAN synthesis  7 and the  
syn the t ic  p roduc t  found to have  an t imic rob ia l  ac t iv i ty .  

Studies  of the  s t ruc ture  of the  C20 compounds  are  in 
progress. These compounds  appear  to  be closely re la ted  
members  of a new group of di terpenoids ,  and e luc ida t ion  
of the i r  s t ruc tu re  is of in teres t  f rom a chemical  as well  
as a biological  po in t  of v iew s. 

Rdsumd. Cyathus helenae produ i t  un complexe  ant ib io-  
t ique  h ac t ion  g6n6rale. Le  complexe  comprend  7 const i-  
t u a n t s  qui  on t  6t~ s6par6s par  ch romatograph ic  en  t o u c h e  
mince  e t  d o n t  les formules  mol6culaires on t  6t6 d6termi-  
n6es. Les cons t i tuan t s  poss~dent 20 a tomes  de carbone  

l ' except ion  d ' u n  seul don t  la formule  est  CTH~O 4. 
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Effets i m m ~ d i a t s  de q u e l q u e s  ant ib io t iques  sur  l ' ~ l e c t r o - o s m o s e  chez  Nitella flexilis L. 

Chez Nitella, l '61ectro-osmose est  conditior~n6e princi-  
pa l emen t  pa r  la  s t ruc ture  de la m e m b r a n e  cellulaire.  
Celle-ci serai t  perc~e de pores charg6s n6gat ivement ,  
rempl is  d ' eau  1-8. Les var ia t ions  du f lux d ' eau  61ectro- 
osmot ique  en pr6sence de substances  ajout~es au mil ieu 
p e u v e n t  6ven tue l l ement  t r ah i r  les in terac t ions  de celles-ci 
avec  les composan tes  de la m e m b r a n e  cellulaire ou encore 
avec  des processus m~tabol iques  i n t e r v e n a n t  dans  ce 
ph6nom+ne. Dans  ce but ,  nous avons  test6 l ' e f fe t  de 
t rois  ant ib iot iques ,  choisis pour  leur  m o d e  d ' ac t ion  dif- 
fSrent sur  la  cellule*. I1 s 'agi t  du chloramph~nicol ,  un 
inh ib i teur  de  la  synth~se prot$inique,  de l 'o l igomycine ,  
un  d~couplan t  des phosphory la t ions  oxyda t i ve s  e t  de la  

po lymyxine ,  un compos6 ca t ion ique  act i f  sur la surface 
membrana i re .  

Les exp6riences ont  port6 sur Nitella [lexilis L., re- 
cueillie dans une ancienne carri~re h Wood Poin t  N.B. 
(Canada). Au m o m e n t  de l 'essai, une cellule in ternodale  
est isol6e du t61ome et plac6e dans un 61ectro-osmom~tre 
de m~me type  que  celui d6crit  par  FENSOM et  DAINTY x. 
L ' ensemble  est plong6 dans un bain thermostabi l i s6  
23°C. Les deux  c o m p a r t i m e n t s  de l '61ectro-osmom~tre,  
l ' ex t6r ieur  d6bouchan t  d i rec tement  /~ Fair  e t  l ' in t6r ieur ,  
v ia  un capil laire,  sont  rempl is  d ' une  solut ion min6rale  
(APW) don t  la composi t ion  est  la su ivan te :  0,1 m M  KCI, 
1,0 m M  NaC1 et  0,1 m M  CaCI~. Le m o u v e m e n t  d ' eau  en 


