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n a n c y  se ra  was  n o t  a n t a g o n i s e d  b y  p r e t r e a t i n g  t h e  t e s t  
a n i m a l s  w i t h  r a t h e r  la rge  doses  of cor t icos te ro ids ,  sali- 
cy l a t e  or  a m i n o p y r i n e .  T h i s  r e f r ac to r ines s  t o  k n o w n  a n t i -  
i n f l a m m a t o r y  a g e n t s  is a l l  t h e  more  a s t o n i s h i n g  w h e n  
c o m p a r e d  w i t h  t h e  e x t r e m e  l ab i l i t y  of t h e  nec ro t i s i ng  
ac t ion .  Thus ,  me re  h e a t i n g  of a c t i v e  se ra  for  as  l i t t l e  as  5 
ra in  a t  56°C, or  m i x i n g  a c t i v e  se ra  w i t h  e q u a l  v o l u m e s  of 
knee  or  p teu ra l  exuda t e ,  n o r m a l  s e r u m  or  T y r o d e ' s  
so lu t ion  abo l i shed  t h e  nec ro t i s i ng  effect  e i t h e r  c o m p l e t e l y  
or  to  a cons ide rab le  e x t e n t .  I n  some cases knee  e x u d a t e  
was v e r y  ac t ive  in  r e spec t  of i t s  ' n e u t r a l i s i n g '  effect  in  t h a t  
as  l i t t le  as 2 p a r t s  of e x u d a t e  a d d e d  to  8 p a r t s  of a + + +  
s e r u m  were  able  to  abo l i sh  t h e  nec ro t i s i ng  c a p a c i t y  of t h e  
se rum.  On  t he  o t h e r  h a n d ,  no  such  loss was  obse rved  w h e n  
e q u a l  v o l u m e s  of two  ac t ive  r h e u m a t o i d  sera  or  of rheu-  
m a t o i d  a n d  m a l i g n a n c y  s e r u m  were  mixed .  

I n  acco rdance  w i t h  BOAKE a n d  LOVELL i, i t  was  also 
o b s e r v e d  t h a t  t h e  f a c t o r  caus ing  sk in  necros is  is n o t  
i den t i ca l  w i t h  F o r s s m a n ' s  a n t i b o d y  or  c o m p l e m e n t ,  n o r  
were  a t t e m p t s  to  p r o d u c e  sk in  les ions w i t h  p r e c i p i t a t e s  
p r e p a r e d  in  t h e  cold a c c o r d i n g  to  SVARTZ 7.s successful .  
No  co r r e l a t i on  was  f o u n d  b e t w e e n  serological  t e s t s  a n d  
t h e  gu inea -p ig  sk in  ac t i v i t y ,  t h e  l a t e x  t e s t  for  e x a m p l e  
b e i n g  n e g a t i v e  in a cons ide rab le  n u m b e r  of cases w i t h  se ra  
p r o d u c i n g  + + +  lesions.  T h e  nec ro t i s ing  a c t i v i t y  s eemed  
to  r u n  to  some degree  para l l e l  w i t h  t h e  e r y t h r o c y t e  
s e d i m e n t a t i o n  ra te ,  a n  o b s e r v a t i o n  also m a d e  b y  KLEM- 
PERER e t  al. G. On t h e  whole ,  t h e  gu inea -p ig  sk in  t e s t  
re f lec ted  t h e  a c t i v i t y  of a g iven  disease fa r  more  t h a n  t he  
s tage  to  w h i c h  i t  h a d  progressed.  F u r t h e r m o r e ,  no  a p p r e -  
c iable  c h a n g e  in t h e  nec ro t i s i ng  a c t i v i t y  was obse rved  
w h e n  sera  f rom p a t i e n t s  were  t e s t e d  before  a n d  a f t e r  
co r t i cos te ro id  t r e a t m e n t .  T h e  se ra  of 3 p a t i e n t s  w i t h  
t y p h o i d  fever  in  r emis s ion  were t e s t e d  for  t h e i r  c a p a c i t y  
to  i nduce  a local  S h w a r t z m a n  p h e n o m e n o n  in  t h e  r a b b i t .  
All  t h r e e  se ra  were  ab le  t o  p r e p a r e  t h e  sk in  as  well  as  
p r o v o k e  t h e  r e a c t i o n  w h e n  i n j ec t ed  i n t r a c u t a n e o u s l y  in  
a m o u n t s  of  0.2 to  0.5 m l  fol lowed 24 h l a t e r  b y  a n  i n t r a -  
v e n o u s  i n j e c t i o n  of 0.5 ml]kg .  These  sera  were  also ab le  to  

p r e p a r e  t he  skin  for  t h e  p r o v o c a t i v e  i n j ec t i on  of Proteus 
e n d o t o x i n  or  to  el ici t  t h e  r e a c t i o n  in  a sk in  s i te  p r e p a r e d  
w i t h  Proteus  e n d o t o x i n .  No such  S h w a r t z m a n  a c t i v i t y  
was  no t i ced  w h e n  s e r u m  was  used  w h i c h  h a d  b e e n  ob-  
t a i n e d  f r o m  a p a t i e n t  w i t h  f resh  t y p h o i d  fever.  I n  accord-  
ance  w i t h  LOVELL, PRYCE, a n d  BOAKE 3 b u t  in  c o n t r a s t  to  
KLEMPERER e t  al. ~, no  sk in  nec ro t i s i ng  a c t i v i t y  was  ob-  
se rved  w h e n  r h e u m a t o i d  a r t h r i t i s  sera  were  i n j ec t ed  i n t r a -  
c u t a n e o u s l y  in e i t h e r  r a b b i t  or  r a t  9. 

Zusammen /as sung .  Es  wird  eine s e m i - q u a n t i t a t i v e  Ab-  
w a n d l u n g  des H a u t n e k r o s e t e s t s  yon  BOAKE, PRYCE u n d  
LOVELL besch r i eben .  108 Seren  y o n  P a t i e n t e n ,  zur  H a u p t -  
sache  so lchen  m i t  p r iml i r - ch ron i sche r  P o l y a r t h r i t i s ,  u n d  
36 Seren  yon  k l in i sch  G e s u n d e n  w u r d e n  au f  diese Weise  
a m  Mee r schwe inchen  auf  ih re  Nekrose  e rzeugende  E i g e n -  
s c h a f t  gepr i i i t .  U n t e r  den  p a t h o l o g i s c h e n  Seren  e r z e u g t e n  
89% eine  pos i t ive  H a u t r e a k t i o n ,  wogegen  wen ige r  a ls  
10% de r  Se ren  y o n  G e s u n d e n  e inen  s c h w a e h  p o s i t i v e n  
Ausfal l  d e r  H a u t r e a k t i o n  he rvo r r i e f en .  

R.  J a Q v E s  

Pharmazeut i sche  A bteilung der C I B A A htiengesellscha/t , 
Base l  (Switzerland),  November 12, 7962. 

7 N. SVARTZ, Rheumatism 12, 76 (1956). 
s N. SvARrz and K. SCHLOSSMAr~r*, Schweiz. Med. Wschr. 83, 782 
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Ferrous  C o m p l e x e s  in the Catalase React ion 

W1ESNER 1 h a s  r e c e n t l y  sugges ted  t h a t  new  ev idence  
f r o m  p o l a r o g r a p h y  s u p p o r t s  t he  m e c h a n i s m  for  ca ta l a se  
a c t i o n  p u t  f o rwa rd  b y  WESTH]~IMER 2. A c c o r d i n g  to  
WIESNER a, HANUS* h a s  s h o w n  t h a t  in  t h e  h a e m i n -  
c a t a l y s e d  r e d u c t i o n  of h y d r o g e n  p e r o x i d e  B,~ reve r s ib le  
h a e m - p e r o x i d e  c o m p l e x e s  ( F e ~ + -  H ,O , )  a re  i nvo lved .  

T h e r e  are,  however ,  some  ser ious  ob j ec t i ons  to  "vVEsT- 
HEIMER'S t h e o r y ,  a n d  t h e r e  is also a need  for cons ide rab l e  
c a u t i o n  in a d o p t i n g  t h e  k i n d  of a n a l o g y  WIESNER pro-  
poses.  

The  p o l a r o g r a p h i c  ev idence  refers  on ly  to  free h a e m a t i n  
in  s t r o n g l y  a lka l ine  so lu t ion .  Ca ta lase  i tsel f  7 a n d  b lood  
h a e m o l y s a t e s  5 r e m o v e  t h e  h y d r o g e n  pe rox ide  ' w a v e '  i n  
t h e  e lec t ro ly t ic  r e d u c t i o n  of o x y g e n  b y  d e s t r o y i n g  t h e  
pe rox ide  c a t a l a t i c a l l y  in  so lu t ion  ( E q u a t i o n  1) : 

2HzO 2 - >  2 H , O  + O~ (1) 

B u t  no  i n t e r m e d i a t e s  ac t ive  a t  t h e  e lec t rode  in  s u c h  
s y s t e m s  h a v e  b e e n  de tec t ed .  E v e n  in  t h e  case  of h a e m i n ,  
t h e  on ly  i n t e r m e d i a t e s  chemica l ly  i den t i f i ab l e  a re  t h e  
fe r rous  (Feb2+) a n d  ferr ic  (Fe~+) forms.  U n d e r  c e r t a i n  con-  

d i t i ons  1, t h e  ha l f -wave  p o t e n t i a l  of  t h e  c a t a l y s e d r e a c t i o n  

is t h a t  of t h e  Fe~+/Fe~+ couple.  The  o x i d a t i o n  of fer rous  

h a e m  b y  pe rox ide  m a y  the r e fo re  p l a y  a n  i m p o r t a n t  role in  
t h e  ca ta lys is ,  desp i t e  t h e  c a l c u l a t e d  d i sc repanc ies  in  r a t e  
c o n s t a n t s  I, b ecause  t h e  a p p a r e n t  ve loc i t y  c o n s t a n t s  ob-  
t a i n e d  p o l a r o g r a p h i c a l l y  o f t en  exceed  t h e  t r u e  c o n s t a n t s  
o b t a i n e d  b y  c o n v e n t i o n a l  c h e m i c a l  t e c h n i q u e s  s. F u r t h e r -  
more ,  u n d e r  t h e  c o n d i t i o n s  e m p l o y e d  t h e  r a t e  l i m i t i n g  
s t ep  m a y  n o t  b e  t h a t  of E q u a t i o n  2, t h e  u s u a l  r e a c t i o n  of 
h a e m  w i t h  pe rox ide ;  o t h e r  r e a c t i o n s  c a n  be  i n v o l v e d  in  
t h e  r e o x i d a t i o n  of  t h e  fe r rous  h a e m .  

Fe~+ + H 2 0  ~ - ~  Fe~+ + O H - +  OH" (2) 

1 K. WIES~CER, Exper. 18, 115 (1962). 
2 F. H. WESTrtEr~fER, The Enzymes (2nd Ed., ed. by K. MYRBi, CK, 

H. LARDY, and P. D. BOYER, Academic Press, 1959), vol. I, p. 259. 
s Unfortunately I have not been able to consult HA~rU~' original 

publication a. 
V. HANu~, Dissertation. Polarographic Inst. of Czech Acad. Sci., 
Prague (1955). 

5 R. BRDIfKA and C. TROPP, Biochem. Z. 289, :301 (1936). 
s F. HAUROWlTZ, Enzymologia 2, 9 (1937). 

B, SWEDI.~, Acta chem. Scand. 1,500 (1947). 
s I. M. KOLTItOFF and E. P. PARRY, J. Amer. chem. Soc. r3, 3718 
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The known  der iva t ives  of Fe~ + and Fe~ + with peroxides 

are no t  read i ly  reversible s and usual ly engage only in 
processes t end ing  fur ther  to degrade the  porphyrin ring to 
Very  s t rong reducing  condit ions are required to re-form 
the  original  haemat in~L And the phenomena  tha t  induced 
LEMBERG~°to propose  the  fleeting existence of a Fe~ + -  HsO= 

complex  can  p robab ly  be in terpre ted  in terms of free 
radical  reac t ions  xz. Thus  a l though it  is conceivable tha t  
shor t - l ived der iva t ives  of t he  kind postulated by  HANUS t 
p lay  a role a t  the  surface of the  electrode, they  cannot  be 
pos tu la ted  as ca ta ly t i c  enti t ies  for the  reaction in bulk 
solution. 

The  de r iva t ives  of catalase which occur in its reactions 
wi th  peroxides  ~ are  p robab ly  ferric~L Although appar- 
ent ly  no t  polarographica l ty  ac t ive  t,~, they  a r e - u n l i k e  the 
der iva t ives  of p ro tohaema t in  ~ and protohaemochromo- 
gens*--readi ty  r econver t ed  to  the  (ferric) enzyme. WEST- 
nEIMER'S t h e o r y  ~ is based upon  the  idea xz tha t  compound 
I I I  of ca ta lase  is t h e  oxyferrous  state.  This  is now known 
to be improbab le ;  thus  ferrocatalase xn and ferroperoxi- 
dase x~ au tox id i se  d i rec t ly  to  t he  ferric state,  while com- 
pound I I t  decomposes  to  compound  I I  x7,xs. 

(ferric enzyme) 
,P.Fe~+( (6) 

oxidation 

(I) 
H202 HzO z 

~p 

P.Ie 0 3+ (2) lreduclion 
(compound I) 

-----~ indicates observed reactions 
-- -+ reactions postulated by WIESNER 1 and WESTIIEIMER ~ 

Theories of catalase action 

(ferrous ~nzyme) 
~Fe z+ 

". (4) 
I • 

(5)! ", z+ , , ,  P.Fe 0 z 
I Ha02 i(3)~/(c°mpaund ~11) 

~. fe 0 ~+ 
(compound I[) 

radicals of the usual formulationSS). Bu t  even in this case 
al ternat ive mechanisms which a t t r ibu te  a more centra l  
role to ferric iron are possibleSL 

(f) Only HsO~ gives rise to compound I I I  v ia  react ion 
(3); compound I can however  react  wi th  m a n y  o ther  
hydrogen donorsaL and catalase will oxidize these donors  
under its physiological condit ions of ac t iv i ty  sL 

If  one tries to modify the theory  of ac t ive  ferrous com- 
plexes to fit the  facts, one finds t ha t :  the reduc t ion  
process (reaction 2) must  be very  fast;  and the  ox ida t ion  
process (reaction 6) must  also be fast. Hence react ion (1) 
will be more impor tant  than  react ion (5). Fur thermore ,  
the compounds II  (P. FeO~+) and II1 (P. F e n | + )  pos tu la ted  
here cannot  be the  same as those observed directly.  The  
'catalyt ical ly act ive '  compound 1I (if i t  exists) mus t  be t he  
derivat ive wi th  the spect rum normal ly  a t t r ibu ted  to  com-  
pound I ;  and it  must  retain the oxidizing equ iva len t  used 
up in reaction (2), or the react ion would cease as soon as 
the sink of reducing equivalents  was exhausted.  

The modified theory  is formally equ iva len t  to t he  usual  
theory of reactions (1) and (7), except  t ha t  i t  postulates  a 
ferrous or ferryl s tate for the  iron in ' compound  I ' .  Such a 
view has been advocated by  W~NFmLD~L bu t  involves  the  
difficulty tha t  an unpaired electron of a free radical  t y p e  
would then be expected (the s t ructure  FeS+HOs'). No such 
free radical has been detectedSL The pa ramagne t i sm of 
compound I is more consistent  wi th  e i ther  a ' p en t ava l en t  
oxidat ion s tate '  of the iron ~ or  a 'mixed  spin s ta te '  in- 
volving ferric iron ss. The action of co-ordinat ing l igands 
such as fluoride and aceta te  on compound I suggests t h a t  
it retains the ferric s t ructure of the free enzyme ~s. Simi-  
larly, the rate-l imit ing in termedia te  a t  high peroxide con- 
ceutrations ~ is probably not  an oxyferrous compound bu t  
another  ferric compound,  for instance a s imple complex  of 
hydrogen peroxide with compound I, 

In summary:  there is no known analogue of compound  I 
in the reactions of free lmematin,  anti hence those reactions 
cannot provide a model for catalase ac t iv i ty ;  there is no 
good evidence for reversible complexes of ferrous haema-  
tins with peroxide, sufficiently stable to act  as ca ta ly t i c  

If  the  reac t ion  schemes of the  usual  theory  of catalase 
act ion ~s,ta and  t h a t  of xcVESTHEIMER s are represented as in 
the  Figure,  t h e n  the  oxygen-evolv ing  steps postulated by 
the  two theories  are given by  reactions (7) and (4) respec- 
t ively.  B u t  the  simple form of WESTHEIMER'S theory must 
be rejected,  for the  fol lowing reasons: 

(aS The ca ta la t i c  react ion is unaffected by carbon mon- 
oxide and no o ther  evidence for ferrous intermediates  has 
been produced  ~.x¢. 

(b) No lag phase  precedes O2 evolut ion ~, as would occur 
if react ions (2) and  (3) preceded the  O f  evolving step (com- 
pound I I  fo rmat ion  is slow ~0). 

(c) The  fo rmat ion  of compounds  I I  and I I I  inhibits the 
react ion and  does no t  p romote  it. React ion (3) is an equi- 
l ibr ium ~ and react ion (4) cannot  be detected;  thus com- 
pound I I I  does n o t  reac t  w i th  carbon monoxide xs 

(d) The  ini t ia l  reac t ion  s tcady  s ta te  shows the presence 
of ferric enzyme  and compound  I only  (in accord with the 
par t ic ipat ion  of  react ions  (i) and (7))i~,i~,zo. 

(el Fer rous  ca ta lase  is oxidized to  ferric catalase by  
react ion (6) and  reac t ion  (5) cannot  be detec tedtL Simi- 
larly, fe r ry lhaemoglobin  (Hb. FeO~+) can be formed di- 
rect ly  f rom ferric b u t  no t  ferrous haemoglobin~L For  ionic 
iron, C A H I L L  and  TAUBE z~ have  proposed a mechanism 
similar to  V¢~ST8EIM~R'S schema (in which Fe TM and FevI 
s tates  replace to  a cer ta in  ex ten t  the  OH" and H O f  

0 j .  KEILIN, Biochem. J. ,~l, .I.13 (19,')¢). 
10 R. LEm)~ao, B. CUaTtS'JONgS, and M. Noams, Biochem. J. 32, 

149, 17t (19,~8), 
st E. C. FOULRES, R. Ls~m~ao, and P. l'vm)OM, Prec. Roy. See. B 

1;18) 386 ([951),  
ts p. GEOaGE, Adv. Catalys. 4, 367 (1952). 
ts Compouqds I and I I are the two peroxide compmmds of catalase 

corresponding to Fe s+ Hie a and i:e s~ OH' complexes respectively; 
compound !II is obtained from compound I1 in excess Hie s. 

1~ B. CUASC~, The Ensymes (lst Ed., ed. by J. B. SUMSSR and K. 
MCnB;iCK, 1951)) eel. I! l, p. 4'28. 

ts p. NmnnLLS, Biochim. biophys. Acta ~.% 386 (196'2). 
~ D. KmLtS and T. M^NS, Prec. Roy. Soc. B lZe, 119 (191)7). 
t) p. GImRoIL J. biol, Chem. ~ol, 4'27 (1953). 
~s A. C. Mxlmt.v, Biochim. biophys. Aeta a4, lq'2 (19611. 
~) P. GEOROE, Biochem. J. ,'¢, 197 (19.19). 
2~ B, C)tAscs, Biochem. J. ##, :)87 (1950). 
~t D. KmLlS and E. F. HARTRRR, Prec. Roy. Soc. B 117, l (1935}. 
t, A. E. C,roLL and H. "r,una, J. Amer. chem. See. r¢, ~312 {195~). 
sa W. G. Bxaa, J. H. BAXF.SDALS, P. GF.oane, and K. H. HARORAVE, 

Trans. Farad. Soc. 4~', 462, 591 (1951). 
z~ p. Gzoa~,  J, chem. See. 10~', 43.19. 
zs D. Kanan and E. F. HAR~aa~, Bioehem. J. #0, 310 (1955). 
~ M. E. WtS~ELn, in Haematin Enzymes (Canberra Symposium) 

(Pergamon Press, 1961}, p. '245. 
~ J. F. Gmsos, D. J. 1':. lsc, a ~ ,  and P. Ntc)mt.LS, Nature (l.ond.) 

181, I398 (1958). 
tS A. S. BIULL and R. J. P. WU.LIX~.tS, Btochcm. J. 78) 2.~h3 (1961). 
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i n t e r m e d i a t e s ;  a n d  d e o x y g e n a t i o n  r eac t ions  ( reac t ion  (4), 
F igure)  c a n n o t  be  a good mode l  for c a t a l a se  a c t i v i t y  (as 
opposed  to  t he  c a t a l a t i c  a c t i v i t y  of free i ron  sa l ts  24) 
because  ca t a l a se  c o m p o u n d  I c a n  r e a c t  w i t h  n u m e r o u s  
o t h e r  h y d r o g e n  d o n o r s  x~,26 whose  o x i d a t i o n  p r o d u c t s  do  
n o t  form complexes  w i t h  fe r rous  i ron.  

Rdsumd. L ' a u t e u r  c r i t i que  l ' id6e que  la p o l a r o g r a p h i e  
d 6 m o n t r a  l ' ex i s t ence  de  complexes  d ' h 6 m a t i n e  ferreuse 
avec  le peroxide ,  ac t i f s  d a n s  la  ca ta lyse .  D ' a u t r e s  ex-  
p6r iences  m o n t r e n t  que  les d6riv6s de  l ' h 6 m a t i n e  e t  du  
p e r o x y d e  son t  i n s t ab l e s  e t  p r o v o q u e n t  la d 4 g r a d a t i o n  de 
la p o r p h y r i n e .  Les complexes  de la ca t a l a se  et  du  pe roxyde  

ne  s o n t  pas  ac t i f s  p o l a r o g r a p h i q u e m e n t  e t  c o n t i e n n e n t  pro-  
b a b l e m e n t  le fer k l ' 6 t a t  fer r ique .  L a  th6or ie  de WEST- 
HEIMRR sur  Fac t ion  de la ca ta l a se  ne  s ' accorde  pas  avec  les 
fe l ts  d 6 m o n t r a n t  que  les d6r iv6s  f e r reux  n ' a p p a r a i s s e n t  
p a s  d a n s  ta  r6ac t ion  e t  que  les complexes  avec  te pe roxyde ,  
a u t r e  que  le p r e m i e r  compos6,  s o n t  inact i fs .  O n  ne  p e u t  
pas  6 t ab l i r  d ' a n a l o g i e  b ien  fond6e e n t r e  la ca t a l a se  p ropre -  
m e n t  d i te  e t  l ' h 6 m a t i n e  l ibre.  

P. NICHOLLS 

Molteno Institute o] Biology and Parasitology, University of 
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A n  E n z y m e ( s )  f r o m  a S t r e p t o m y c e s  sp.  t o  P r e p a r e  
Mould 'Protoplasts' 

D u r i n g  r e c e n t  years  i t  h a s  b e e n  s h o w n  t h a t  e n z y m e s  
f rom Streptomyces sp. are  a useful  tool  for t he  s t u d y  of 
b a c t e r i a l  s t ruc tu res .  WELSCH 1 h a s  r ecen t l y  r ev iewed  t h e  
f ield a n d  desc r ibed  t h e  d i f f e ren t  o r g a n i s m s  a n d  t h e  
t e c h n i q u e s  b e i n g  used b y  t h e  d i f f e ren t  workers .  

Severa l  i n s t ances  of ' p r o t o p l a s t '  f o r m a t i o n  f rom h y p h a e  
of a n u m b e r  of m o u l d  species were r ecen t l y  r e p o r t e d  as 
r e su l t i ng  f rom a d e s t r u c t i o n  of m o u l d  cell-wall,  in  pa r t i c -  
u l a r  in  t h e  case of g u t  ju ice  of t h e  sna i l  Helixpomatia in- 
d u c i n g  p r o t o p l a s t  f o r m a t i o n  ~,8. R e p o r t s  f rom o u r  labo-  
r a t o r y  show t h e  f o r m a t i o n  of p r o t o p l a s t s  l i ke - s t r uc tu r e s  
f rom a large  n u m b e r  of mou lds  p r e p a r e d  b y  the  use of t h e  
g u t  ju ice  of t h e  sna i l  n a m e d  before* as well  as t h e  ob-  
t e n t i o n  of p r o t o p l a s t s  f rom va r i ous  yeas t  species employ-  
ing  a n  e n z y m e  p r e p a r a t i o n  ( s t r epzyme)  f rom Streptomyces 
GM ~. O u r  a ims  are  to  t e s t  t h e i r  p o t e n t i a l  ac t iv i t i e s  u p o n  
t h e  va r i ous  m o u l d  c o m p o n e n t s  t h a t  are  be ing  i so la ted  in 
t h i s  a n d  o t h e r  l abora to r ies ,  s ince t h e  r e su l t s  of such  work  
m i g h t  well  e n l i g h t e n  ou r  knowledge  of funga l  s t ruc tu res .  

A t  t h e  m o m e n t  r e sea rch  is in progress  d e v o t e d  to  a 
c o m p a r a t i v e  s t u d y  of t h e  a c t i o n  of sna i l  a n d  S t r e p t o -  
myces  e n z y m e s  u p o n  seve ra l  yeas t s  a n d  mou lds  w i t h  t he  
a im  of f ind ing  ou t  w h e t h e r  t r a n s f o r m a t i o n  in to  ' p ro to -  
p l a s t s '  b y  these  p r e p a r a t i o n s  occurs  t h r o u g h  s imi la r  
m e c h a n i s m s  a n d  w h e t h e r  d i f fe rences  are  to  b e  f o u n d  in  
t h e  r e sponse  of va r ious  species a n d  s t ra ins .  I n  t h e  follow- 
ing, we sha l l  on ly  show v e r y  b r ie f ly  t h a t  t he  s t r e p z y m e ,  
t h a t  is a su i t ab l e  cu l tu re  f i l t r a t e  f rom ou r  Streptomyces sp. 
s t r a i n  GM, c o n t a i n s  (one or  var ious)  p r inc ip les  ac t ing  
specif ical ly  u p o n  g i v e n  species of fungi.  T h e  p rope r t i e s  of 
t h i s  a g e n t  c lea r ly  show t h a t  i t  is a p r o t e i n  a n d  a n  en-  
zyme  8.L S tud ie s  a re  n o w  in progress  o n  i den t i f i c a t i on  of 
t he  e n z y m e  ac t iv i t i e s  to  be  found  in t he  cu l tu re  f i l t r a t e  
p r e p a r a t i o n  of Streptomyces GM a n d  will  be r e p o r t e d  else- 
where.  

The  s t u d y  was  ca r r ied  o u t  w i t h  t he  fungi  Mucor sphaero- 
sporum, Penicillium italicum, d spergillus nidulans, Fusa- 
rium culmorum, Verticillium hemileiae, Helmintosporium 
gramineum a n d  Alternaria citri w h i c h  were  s u b m i t t e d  to  
t he  ac t ion  of t he  Streptomyces enzyme.  T r a n s f o r m a t i o n  
i n to  ' p r o t o p l a s t s '  u n d e r  t h e  in f luence  of a su i t ab l e  con-  
c e n t r a t i o n  of s t r e p z y m e  was o b t a i n e d  w i t h  n e a r l y  all of 
t h e m ,  Alternaria citri a n d  Helmintosporium gramineum 
be ing  the  on ly  except ions .  I t  is necessa ry  to  s t a t e  t h a t  t he  
ra te ,  comple t eness  a n d  e x t e n t  of the  t r a n s f o r m a t i o n ,  v a r y  
wide ly  acco rd ing  to  t he  o rgan i sm u n d e r  cons ide ra t ion .  

Y o u n g  h 3 ~ h a e  of e ach  of t h e  a b o v e - n a m e d  m o u l d  
species  were  o b t a i n e d  b y  i nocu l a t i ng  a sma l l  v o l u m e  of a 

spore  suspens ion  of s l a n t  cu l tu re s  in to  l iqu id  Czapek  
m e d i u m .  Af t e r  a g r o w t h  pe r iod  of 18-24  h a t  28°C, u n d e r  
v igorous  ae r a t i on ,  t he  m y c e l i u m  was  h a r v e s t e d  b y  cen t r i -  
fuga t ion  a n d  t h o r o u g h l y  w a s h e d  w i t h  d is t i l led  water ,  
T h e n  t he  m y c e l i u m  was r e s u s p e n d e d  a t  a low d e n s i t y  in 
0.1 M p h o s p h a t e  buf fe r  p H  6.8 c o n t a i n i n g  0 . 8 M  m a n n i t o l .  
I t  shou ld  be  n o t e d  t h a t ,  in  ou r  e x p e r i m e n t s ,  n o  Mg++ or 
Ca++ were  a d d e d  to  t he  m e d i u m .  

Fo r  c o n v e r s i o n  of t h e  mou ld  h y p h a e  in to  ' p r o t o p l a s t s ' ,  
0.2 ml  of t he  e n z y m e  p r e p a r a t i o n  was  a d d e d  pe r  ml  of 
i n c u b a t i o n  mix tu re .  Af te r  3 h i n c u b a t i o n  a t  30 ° w i t h  
gen t le  shak ing ,  t h e  p r o t o p l a s t s  b e g a n  to  emerge  f rom t h e  
more  suscep t ib le  m o u l d  species, v . g . F ,  culmorum. 

W h e n  myce l i a l  suspens ions ,  s u b m i t t e d  to  t h e  a c t i o n  of 
a su i t ab l e  c o n c e n t r a t i o n  of s t r e p z y m e  in t he  p resence  of 

The Figure shows 'protoplasts' of Fusarlum culmorum of various sizes 
and some empty cell walls after 41/~ h of incubation under the con- 

ditions described in the text. 
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