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change  in t he  r e s t i ng  p o t e n t i a l s  in t h e  u n s t a i n e d  f ibres  on  
be ing  exposed  to  l igh t  for seve ra l  minu te s .  On  be ing  ex- 
posed to l igh t  t he  s t a i ned  f ibres  showed  v a r y i n g  degrees  
of depo l a r i z a t i on  d e p e n d i n g  on  t he  d u r a t i o n  of exposure  
a n d  t h e  d e p t h  of t h e  s i t u a t i o n  of t h e  f ibres.  T he  superf ic ia l  
f ibres  were  depo la r ized  more  easily.  I n  50% of t h e  expo-  
sures (65 obse rva t i ons )  t h e r e  was r e p e t i t i v e  d i scha rge  
du r ing  t he  exposu re  t i m e  (1 min)  a n d  the  f ibres  i l revers i -  
b ly  depola r ized  f rom the  r e s t ing  m e m b r a n e  va lues  of 
85.5 ~ 1.8 m V  to  54.5 -t- 1.5 inV.  I n  20% of t h e  f ibres  t h e  
r epe t i t i ve  d i scha rge  e n s u e d  i m m e d i a t e l y  a f t e r  s w i t c h i n g  
off t he  l i gh t  a n d  t h e  f ibres  were  i r r eve r s ib ly  depola r ized .  
Repo l a r i z a t i on  was obse rved  in those  f ibres  t h a t  d id  no t  
a t t a i n  t h r e s h o l d  f i r ing  level.  Af te r  a n u m b e r  of exposures  
the  musc le  w e n t  in to  a s t a t e  of c o n t r a c t u r e  a n d  t h e  f ibres  
were d i f f icul t  to  impa le .  T h e  p h e n o m e n o n  was  repro-  
duc ib le  in  cura r ized  p r e p a r a t i o n s  ( 1 - 1 0  -~ g /ml  of d- 

t u b o c u r a r i n e ) .  I n  cho l ine  R i n g e r  so lu t ion  a n d  u n d e r  lack 
of o x y g e n  t h e  p h o t o d y n a m i c  effect  was  n o t  d e m o n s t r a b l e .  

Zusammen/assung. K u r a r i s i e r t e  u n d  n i c h t k u r a r i s i e r t e  
F r o s c h - S a r t o r i i  ze ig ten  e inen  ve r / i nde r l i chen  G r a d  d e r  
Depo la r i sa t ion ,  w e n n  sic m i t  B e n g a l r o t  (1 :25  000) ge f~ rb t  
u n d  d u r c h  scha r f  zen t r i e r t e s  L i c h t  e ine r  3 0 0 - W a t t -  
T u n g s t e n - L a m p e  b e l e u c h t e t  wurden .  Die  D e p o l a r i s a t i o n  
wurde  n i ema l s  i m / i u s s e r e n  N a t r i u m  u n d  o h n e  Saue r s to f f  
b e o b a c h t e t .  
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T h e  S t u d y  of the Cysteine Content of the C h i c k e n  

E r y t h r o c y t e  H i s t o n e  b y  P o l a r o g r a p h y  

The  cys te ine  c o n t e n t  of t he  h i s tones  is no t  well k n o w n ;  
on ly  some c o n t r a d i c t o r y  i n f o r m a t i o n  is ava i t ab l e~ -L  
Since t h e  p o l a r o g r a p h i c  m e t h o d  is a sens i t ive  t e s t  for  t he  
- S H  groups  8, we s t ud i ed  t h e  p o l a r o g r a p h i c  a c t i v i t y  of 
t he  ch i cken  e r y t h r o c y t e  h i s tones .  

Experimental. T h e  c h i c k e n  e r y t h r o c y t e  nucle i  were  
i so la ted  w i t h  a c i t r a t e  m e t h o d  ~ a n d  were hom ogen i zed  in 
s a l i n e - E D T A  so lu t ion  10. T he  whole  h i s t one  (WH) f rom 
the  w a s h e d  h o m o g e n a t e  was e x t r a c t e d  w i t h  0 . 2 5 N  HC1 
and  p r e c i p i t a t e d  w i t h  6 vol  ace tone .  T he  p r ec i p i t a t e  was  
Washed a n d  dr ied  in vacuo. T h e  W H  was  f r a c t i o n a t e d  b y  
us ing  a c a r b o x y m e t h y l - c e l l u l o s e  c o l u m n  w i t h  t h e  m e t h o d  
of JOHNS e t  al. xl. T h e  p r o t e i n  c o n t e n t  of f rac t ions  was fol- 
lowed tu rb id ime t r i ca l lyS .  T h e  p o l a r o g r a p h i c  assay  was 
car r ied  o u t  accord ing  to  our  p r ev ious  r e p o r t  ~. 

Results. As p rev ious ly  i n d i c a t e d  ~3 t h e  \ V H  was polaro-  
g raph ica l ly  i nac t i ve  a t  a c o n c e n t r a t i o n  of 10 ~g/ml.  How-  

ever,  a mi ld  ca t a ly t i c  w a v e  a p p e a r e d  w h e n  t h e  W H  con-  
c e n t r a t i o n  was inc reased  in  t h e  p o l a r o g r a p h i c  t e s t -  
so lu t ion.  T h e  h e i g h t  of t he  w a v e  r e a c h e d  i t s  m a x i m u m  
a t  a c o n c e n t r a t i o n  of 100 [xg/ml (F igure  2, cu rves  a -d ) .  
The  h e i g h t  of t he  p r o t e i n  waves  dec reased  w i t h  t h e  in-  
crease of h i s t one  c o n c e n t r a t i o n s ,  u n t i l  e s t i m a t i o n  of t he  
po l a rog raph i c  c u r v e  b e c a m e  imposs ib le  (F igure  2, cu rves  
e-g) .  

T h e  W H  c h r o m a t o g r a p h e d  on  a c a r b o x y m e t h y l -  
cellulose c o l u m n  gave  four  f rac t ions ,  s imi l a r  to  t h y m u s  
h i s t one  n a n d  to  a t u m o u r  h i s tone" .  F r o m  these  four  
f r ac t ions  on ly  one  h i s t one  (F3) p r o v e d  to  be ac t ive  
p o l a r o g r a p h i c a l l y  (Figures  1 a n d  2, cu rves  i -k) .  

Discussion. T h e  p o l a r o g r a p h i c  ana lys i s  of t h e  ch i cken  
e r y t h r o c y t e  h i s t ones  showed  in  all  cases t h a t  one  of t h e m  
c o n t a i n s  - S H  groups .  Th i s  c o n s i d e r a t i o n  was  s u b s t a n -  
t i a t e d  b y  t he  fol lowing fac t s :  t h a t  t he  obse rved  ca t a ly t i c  
waves  of t he  W H  a n d  F3 f r a c t i o n  a re  cha rac t e r i s t i c  pro-  
t e in  waves,  a n d  t h a t  t h e  ox id i zed  h i s tones  gave  no  ca ta -  
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Fig. l. Elution pattern of chicken erytilroeyte histones (117 rag) on 
a earboxymethyl-eelhdose cohmm (14 x 2.3 cm). 
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ly t i c  waves  (Figure  2, cu rve  h). F r o m  t he  h e i g h t  of t h e  F3 
f r ac t ion  wave  i t  m a y  be deduced  t h a t  i t  c o n t a i n s  a s l igh t  
a m o u n t  of cys te ine .  
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j J i k t 
f 

The  decrease,  d e f o r m a t i o n  or  d i s a p p e a r a n c e  of t h e  
c a t a l y t i c  waves  of h i s t ones  a t  increased  p r o t e i n  concen-  
t r a t i o n  (F igure  2, cu rves  e - h )  m a y  be  e x p l a i n e d  b y  t h e  
agg rega t i on  of t h e  h i s t o n e  molecules  a t  bas ic  p H  I4. 
Therefore ,  f o r m a t i o n  of CoZ+-protein complexes  caus ing  
t h e  p o l a r o g r a p h i c  a c t i v i t y  is m e t  w i t h  spa t i a l  diff icult ies.  
Th i s  p h e n o m e n o n  m a y  exp l a in  t h e  fac t  t h a t  polaro-  
g r aph i ca l l y  HAMER la d id  n o t  f ind a n y  cys te ine  in calf 
t h y m u s  h i s tone .  

Zusammen[assung. Das E r y t h r o c y t e n h i s t o n  des  H i i h n -  
chens  zeigt  e ine p o l a r o g r a p h i s c h e  Akt iv i tAt ,  die fiir das  
V o r h a n d e n s e i n  yon  S H - G r u p p e n  spr ich t .  E x t r a h i e r t e s  
G e s a m t h i s t o n  wurde  a n  e iner  Ca rboxyme thy l ce l l u lo se -  
sgule c h r o m a t o g r a p h i e r t .  V o n  d e n  e r h a l t e n e n  4 F r a k -  
t i o n e n  e n t h i e l t  n u r  e ine (F3) p o l a r o g r a p h i s c h  nachweis -  
ba res  Cys te in .  
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Fig. 2. Polarographic curves of the chicken erythrocytc histones. 
Curves a-g: WH (gO, 80, 50, 100, 150, ~O0 and 2500 ptglml); curve 
h: WH oxidized with performic acid (100 [zg/ml); curve i: FIA 
histone (60 [~g/ml); curve j: FIB hlstone (50 tzglrnl); curve k: Ft 

histone (58 ~tg/ml); curve 1 : F a histone (45 btg/ml). 
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F o r m a t e  O x i d a t i o n  in  S a c c h a r o m y c e s  cerevis iae 

O x i d a t i o n  of f o r m a t e  to  c a r b o n  d ioxide  is a s ign i f ican t  
p a t h w a y  in a v a r i e t y  of a n i m a l  and  p l a n t  t issues.  E v i d e n c e  
h a s  been  p r e s e n t e d  b y  CHANCE 1 a n d  o the r s  2,3 t h a t  in  
a n i m a l  t i ssues  t h e  pe rox ide -ca t a l a se  com pl ex  is respon-  
s ible  for t h i s  ox ida t ion .  I n  t h e  case of mic roorgan i sms ,  
d iverse  m e c h a n i s m s ,  such  as a t r u e  ox idase  in Aspergillus 
niger* a n d  cy tochrome-spec i f i c  d e h y d r o g e n a s e  in  Escheri- 
chia coli6 a n d  Nitrobacter agitis ~, h a v e  b e e n  s h o w n  to  be  
opera t ive .  

A de novo syn thes i s  of ca t a l a se  on  a e r a t i o n  of anae ro -  
b ica l ly  g rown cells of Saccharomyces cerevisiae has  been  
r epo r t ed  ear l ier  7,s. F o r m a t e  o x i d a t i o n  in such  a s y s t e m  
has  now been  s tud ied  to  e x a m i n e  the  poss ib i l i ty  of a 
c a t a l a s e - d e p e n d e n t  r eac t i on  in t h i s  o rgan i sm.  

A local ly  i so la ted  s t r a i n  of Saccharomyces cerevisiae was 
g rown on  a m e d i u m  cons i s t ing  of glucose 2%,  Bac to -  
p e p t o n e  1%,  yeas t  e x t r a c t  0 .2% for 20 h a t  30°C. Anaero -  
bic cond i t ion  was ensured  b y  us ing  500 mt  conical  f lasks 
filled to  t h e  n e c k  w i t h  t h e  m e d i u m .  T h e  cells were t h e n  
h a r v e s t e d  b y  c e n t r i f u g a t i o n  a n d  were  s u s p e n d e d  in  a 
f resh  n o n - g r o w t h  m e d i u m  of compos i t i on  glucose 1%,  
p o t a s s i u m  d i h y d r o g e n  p h o s p h a t e  1%,  m a g n e s i u m  sul-  
p h a t e  0 .01% and  ca lc ium chlor ide  0 .01%.  Th i s  suspens ion  
was  d iv ided  in to  10 ml  po r t i ons  a n d  was a e r a t e d  in 50 m l  
conical  f lasks b y  s h a k i n g  in a r ec ip roca t ing  s h a k e r  for 
d i f fe ren t  per iods ,  a f t e r  wh ich  the  cells were sepa ra t ed ,  
w a s h e d  w i t h  dis t i l led w a t e r  a n d  used for  t h e  a s say  of 

ca t a l a se  a c t i v i t y  a n d  f o r m a t e  ox ida t ion .  Ca ta lase  a c t i v i t y  
was  e s t i m a t e d  b y  a modi f ied  t i t a n i u m  colour  r eac t i on  
m e t h o d  0 a n d  is expressed  as Karl, where  

Kat] = (lnXo/Xt)/et" l 0  S 

in w h i c h  X 0 a n d  X ,  are t h e  r e s idua l  h y d r o g e n  pe rox ide  
a t  '0 '  a n d  't' m i n u t e s  a n d  'e' t h e  c o n c e n t r a t i o n  of t he  en- 
z y m e  source.  T h e  e x t e n t  of f o r m a t e  o x i d a t i o n  was  fol- 
lowed b y  i n c u b a t i n g  t h e  cells in  s t a n d a r d  W a r b u r g  
r e s p i r o m e t e r  vessels  a t  37°C for  15 ra in  w i t h  K r e b s -  
R i n g e r  p h o s p h a t e  buf fe r  p H  7.4, 0.1 M a n d  f o r m a t e - C  1. 
(1.4-104 cpm,  Iq~adiochemical Centre ,  A m e r s h a m ,  E n g -  
land)  to  a t o t a l  v o l u m e  of 3 ml.  T h e  resp i red  c a r b o n  
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