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ENZYMES OF MICROSPORON CANIS 

by  
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A N D  
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Lit t le  is k n o w n  of t he  e n z y m e  s y s t e m s  of t he  d e r m a t o p h y t e s ,  a l t h o u g h  MACFADYEN 1 and  BODIN 
AND LENORMAND 2 ear ly  d e m o n s t r a t e d  ex t race l lu la r  p ro teases  in Trichophyton tonsurans and Micro- 
sporon equinum respect ively .  TAT~ 3 found  pro tease ,  ca ta lase ,  peroxidase ,  dias tase ,  u rease  and  
a m y g d a l a s e  ac t iv i ty  in ace tone  powders  f rom fungi  r ep resen ta t ive  of t he  ma in  g roups  of  d e r m a t o -  
p h y t e s  and  BENTLEY 4 also us ing  ace tone  powders  has  s tud ied  amino  acid oxidase  and  aspa rag inase  
ac t iv i ty  in M. canis, M. gypseum, T. rubrum and  T. mentagrophytes. This  no te  r epor t s  a p re l iminary  
s u r v e y  of t he  enzymic  act iv i t ies  of c rushed  m y c e l i u m  f rom M. eanis prepared  by  m e a n s  of t he  press  
descr ibed b y  HUGHES 5. T h e  bes t  ac t iv i t ies  were found  wi th  m y c e l i u m  grown in shake  cu l ture  for 
four  days  in SABOURAUD'S ma l to se  b r o t h  a t  r oom t e m p e r a t u r e ;  mycel ia l  pads  grown in s t a t i o n a r y  
cu l ture  for lO-15 days  showed cons iderab ly  lower ac t iv i ty  and  all resu l t s  quo ted  are for 4 -day  shake  
cul tures .  The  myce l i um was  filtered on a Bi ichner  funnel ,  well washed  wi th  dist i l led water ,  p ressed  
and  t h e  p roduc t  su spended  in p h o s p h a t e  buffer  (O.Ol 5 M),  p H  7.2. Considerable  d i s in tegra t ion  of 
t he  myce l i um occurred b u t  t he  f u n g u s  could still be cu l t iva t ed  f rom the  final suspens ion .  None of 
t he  recorded enzymic  act iv i t ies  were demons t r ab le  wi th  i n t ac t  myce l ium.  Abi l i ty  to oxidise glucose 
a n d  possible  i n t e rmed ia t e s  of c a r b o h y d r a t e  m e t a b o l i s m  was  s tud ied  b y  de t e rmin ing  o x y g e n  up t ake  
in t he  W a r b u r g  a p p a r a t u s  a t  3 o° in air  in the  presence  of subs t r a t e ,  m e t h y l e n e  b lue  ( i .  lO -3 M),  
adenos ine  t r i p h o s p h a t e  ( i .5 .  lO-3 M),  Mg ++ (8. io  -4 M),  cy t och rome  c (6.6. io  -s  M),  p h o s p h a t e  buffer  
p H  7.o (0.0o97 M)  and  mycel ia l  dispersion,  wi th  o.2 ml  K O H  (3.6 M) in the  cen t re  cup.  Typica l  
resu l t s  are  shown  in Table  I. 

Succ ina te  ox ida t ion  was  comple te ly  inh ib i ted  by  malona te .  Ac t iv i ty  of t h e  mycel ia l  d ispers ions  
was  no t  increased b y  suspens ion  in KC1 (o.o2 M),  sucrose (0.25 M) or versene  (2. 5. io  -4 M).  Oxalo-  
ace ta te  deca rboxy lase  ac t iv i ty  was  shown  unde r  t he  s ame  condi t ions ,  w i th  t he  add i t ion  of co- 
ca rboxylase  ( i . 4 6 . i o  -4 M) and  co -enzyme  I ( i .  IO -5 M)  and  t he  omiss ion  of t he  K O H ;  a typ ica l  
resul t  showing  t he  evolu t ion  of 8. 3/~1 CO2/mg N/ h  af te r  correct ion for endogenous  a n d  s p o n t a n e o u s  
CO 2 evolut ion.  

T A B L E  I 

OXIDATION OF VARIOUS SUBSTRATES 
BY MYCELIAL DISPERSIONS OF M. canis 

All figures corrected for endogenous  up take .  

Substmte Id 02 uptake/rag N/k 

T A B L E  II  

AMINO ACID OXIDASE ACTIVITY 
OF MYCELIAL DISPERSIONS OF M. canis 

Dura t i on  of e x p e r i m e n t  2 h. Subs t r a t e  conc. 25 
/~mol. All f igures corrected for endogenous  va lues .  

Substrate 02 uptake NHs ]ormation 
Glucose (0.62 rag) 6.0 t, mot t, mot 
Succina te  (25 pmol )  6.5 
Ci t ra te  (25/u reel) 4-4 DL-Methionine 1.79 1.88 
P y r u v a t e  (25/z reel) 5-7 L-Aspar t ic  acid 1.2o o.88 
F u m a r a t e  (25 pmol )  nil  DL-Alanine i .64 1.47 
Ace ta t e  (25/* reel) 5.5 L-Leucine o.87 2.12 
Oxa loace ta te  (25/ ,  reel) o. i DL-Glutamic acid i .o6 1.24 

A m i n o  acid oxidase  ac t iv i ty  was shown  by  d e t e r m i n a t i o n  of o x y g e n  u p t a k e  and  a m m o n i a  
fo rmat ion  in the  presence  of s u b s t r a t e  (25/~mol.) ,  p h o s p h a t e  buffer  (o.oo97 M) p H  7.8 a n d  mycel ia l  
d ispers ion a t  3 o°. A m m o n i a  was  de t e rmi ned  b y  t h e  add i t ion  of an  equa l  v o l u m e  of t r ich lorace t ic  
acid (o.6i 3 M) and  e s t ima t ion  b y  the  m e t h o d  of CONWAY e. Typ ica l  resu l t s  are shown  in Table  II .  

Alkal ine p h o s p h a t a s e  ac t i v i t y  was d e m o n s t r a t e d  in t he  presence of subs t r a t e  (o.033 M),  MgC12 
(o.ooi6 M) and  Na2CO3/NaHCO s (o.i M)  buffer  p H  9-7 and  mycel ia l  d ispers ion s u s p e n d e d  in KC1 
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(o.oi3 M).  Ino rgan ic  p h o s p h a t e  was  de t e rmi ned  b y  the  m e t h o d  of FISKE AND SUBBAROW 7 af ter  t he  
add i t i on  of a n  equa l  v o l u m e  of t r ich lorace t ic  acid (o.613 M).  Hydro lys i s  of d i - sod ium-pheny l  
p h o s p h a t e  a n d  sod ium- / / -g lyce ry lphospha te  was  60 % a n d  44 % respect ive ly  af ter  2 h incuba t ion  
a t  3 °0 u s ing  a q u a n t i t y  o5 mycel ia l  d ispers ion con ta in ing  6.o 3 m g  N. Dias t a se  ac t iv i ty  was also 
found ,  conf i rming  TATE'S obse rva t ion ,  showing  a 23 % hydro lys i s  of s t a r ch  af ter  22 h incuba t ion  
a t  35 ° in t h e  presence  of NaC1 (0.002 M).  Urease ,  inver tase ,  acid p h o s p h a t a s e  and  t r y p t o p h a n a s e  
ac t iv i t ies  were no t  p r e sen t  in these  p repa ra t ions .  F u r t h e r  work  is in progress  in a t t e m p t s  to ob ta in  
p r e p a r a t i o n s  of increased  ac t iv i ty  and  to s t u d y  some  of t he  enzymic  ac t iv i t ies  in g rea te r  detai l .  

W e  wish  to  t h a n k  t he  Agr icu l tu ra l  Resea rch  Council  for a m a i n t e n a n c e  g r a n t  to one of us  
(C.C.T.). 
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ZUR A N W E N D B A R K E I T  DES ZELLMODELLS NACH HOFFMANN-BERLING 1 

FOR DIE ANALYSE V0N ZELLBEWEGUNGEN 
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I m  Sinne der  H y p o t h e s e  yon  BRACHET 2 k o n n t e n  wir  seit  1949 fests tel len s, dass  Adenos in-  
t r i phosphor s~ure  (ATP) als energiel iefernde S ubs t anz  bei  der  ZeUtei lung eine Rolle spielt ,  u n d  zwar  
e inma l  du rch  den  A n t a g o n i s m u s  yon  A T P  gegen Colchicin 4 u n d  zwei tens  du rch  den  Syne rg i smus  
z u m  Colchicin yon  Stoffen, die als Muskelgif te  wi rken  oder  den  A T P - H a u s h a l t  der  Zelle ve r~ndern  5. 
Die synerg i s t i sche  W i r k u n g  einiger Stoffe k a n n  du rch  Kreat inphosphors~iure  au fgehoben  werden  e. 
Andere r se i t s  liess sich bei Zellen m i t  Formbest~indigkei t  in der  In t e rphase ,  wie E ibrob las ten  u n d  
Epi thelzel len,  du rch  Earbs tof fe  m i t  Affini t~t  zu den  Mi tochondr ien  ~, du rch  A t m u n g s g i f t e  8 u n d  durch  
f ]ber f f ih rung  u n t e r  anae robe  B e d i n g u n g e n  8 eine Bewegung  der ZeUoberfl~che m i t  st~indiger F o r m -  
~nde rung  der  Zelle herbeif i ihren.  Diese B e w e g u n g s a u s l 6 s u n g  k a n n  du rch  Zugabe  yon  A T P  un te r -  
dr t ickt  werden .  H ie r aus  wurde  der  Schluss  gezogen,  dass  die Zelloberfl~che einer  Zelle m i t  Fo rm-  
bes t / indigkei t  in  e inem t o n u s a r t i g e n  K o n t r a k t i o n s z u s t a n d  is t  u n d  Bewegungen  u n d  F o r m ~ n d e r u n g e n  
der  Zelle du rch  lokale A n d e r u n g e n  der A T P - K o n z e n t r a t i o n  u n d  d a m i t  des K o n t r a k t i o n s z u s t a n d e s  
(Ersch la f fung  u n d  Wiede rkon t rak t ion )  z u s t a n d e k o m m e n .  Speziell der  f~bergang der  sp inde l f6rmigen  
F ib rob la s t en  in eine Kuge l fo rm,  der  d u t c h  eine Reihe  sch~digender  F a k t o r e n  bewirk t  werden  k a n n  
u n d  a u c h  be im ~ b e r g a n g  des  F ib rob las ten  in die Te i lungsphase  e in t r i t t ,  wurde  als eine Ersch la f fung  
der  ZeUoberfl~che gedeu te t ,  die zun~ichst an  den  Zel lausl~ufern beg inn t  u n d  du rch  lokale K o n t r a k -  
t i onsun te r sch iede  z u m  Mittel tei l  h in  zur  A b r u n d u n g  der Zelle fi ihrt ,  wori iber wi t  inzwischen  weitere 
E x p e r i m e n t e  durchgef i ih r t  h a b e n  9. D u r c h  Zugabe  von  A T P  zu F ib rob l a s t enku l tu r en  1° (wir s ind  
neue rd ings  bis  zu  e x t r e m e n  Dosen  yon  4 ° m g / m l  gegangen)  llisst s ich keine A b r u n d u n g  der  l ebenden  
F ib rob la s t en  herbei f i ihren;  die Zellen k o m m e n  in e inen Z u s t a n d  der  Starre,  die sich ers t  im Lau fe  
yon  S t u n d e n  m i t  d e m  Zerfall  der  A T P  16st. 


