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The  Tab le  shows the  t o t a l  (free a n d  bound)  py r id ine  
nuc leo t ide  c o n c e n t r a t i o n s  found  in the  2 groups  of r a t s  a t  
t he  end  of t he  10-rain c o n t r a c t i o n  period.  T he  va lue  for 
muscle  D P N H  showed a s t a t i s t i ca l ly  s ign i f ican t  dif- 
ference be tween  t h e  2 groups.  The  a l t e r a t i on  in t he  D P N H  
va lue  was suff ic ient  to  cause  a s ign i f ican t  di f ference in t he  
py r id ine  nuc leo t ide  ox id ized- to- reduced  rat io.  As a resu l t  
of i n t r a - g r o u p  v a r i a t i o n  in work  pe r f o r m ance  a n d  
ox id ized- to- reduced  rat io ,  t he  s um  of t h e  oxid ized  pyr i -  
d ine  nucleot ides  d iv ided  b y  t h e  s um  of t he  r educed  
nuc leo t ides  did  n o t  (and m a t h e m a t i c a l l y  should  not)  
equa l  t he  m e a n  of t he  i nd iv idua l ly  ca lcu la ted  oxidized- to-  
reduced  rat ios.  

The  s t a t i s t i ca l  r e l a t ionsh ips  be t w een  the  muscle  
ox id ized- to - reduced  ra t io  (y) a n d  work  p e r f o r m a n c e  (x) 
were as follows: n o n - t r a i n e d  animals ,  y -- 7.7811 -- 
0.0041x; t r a i n e d  animals ,  y -  9 . 9 7 9 7 -  0.0006x. W o r k  

Pyridine nueleotide COlacentrations 
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pe r fo rmance  equa led  2645 4- 142 m e t e r - g r a m s  for t he  
n o n - t r a i n e d  a n i m a l s  and  2715 4 - 1 4 5  for t he  t r a i n e d  
an imals .  These  r e l a t i onsh ips  ind ica te  t h a t ,  w i th in  each  
group,  t he  g rea t e r  t he  work  pe r fo rmance  the  more  
capab le  t he  cell was  of t o l e r a t i ng  a more  reduced  s ta te .  
F u r t h e r m o r e ,  for  a n y  g iven  work  pe r fo rmance  level, t h e  
muscle  of t he  t r a i ned  a n i m a l  h a d  a h igher  oxidized- to-  
reduced  ra t io  t h a n  t he  muscle  of t he  n o n - t r a i n e d  an imal .  

I t  seems l ikely t h a t  t h e  h ighe r  ox id ized- to- reduced  
ra t io  in  t he  muscles  of t he  t r a i n e d  r a t s  ind ica tes  a n  in- 
creased capac i t y  of t he  m i t o c h o n d r i a  to  keep the  cell in a 
more  oxid ized  s ta te .  Current ly ,  we are i nves t i ga t i ng  
a l t e r a t ions  in  t h e  ox ida t i on - r educ t i on  s t a t e  of the  var ious  
subce l lu la r  c o m p a r t m e n t s  w i t h i n  t he  muscle  cell 5. 

Zusammen/assung. Die P y r i d i n n u k l e o t i d - G e h a l t e  von  
t r a i n i e r t e n  und  u n t r a i n i e r t e n  Muske ln  werden  n a c h  zehn-  
min i i t iger  Arbe i t  m i t e i n a n d e r  vergl ichen.  Das  Ver-  
h~iltnis der  ox id i e r t en  zu r eduz i e r t en  P y r i d i n n u k l e o t i d e n  
is t  be im  t r a i n i e r t e n  Muskel  st~trker ox id ie r t  als b e i m  
n i c h t  t r a i n i e r t e n  Muskel.  

D. W. EDINGTON 

DPN 970.8 • 75.4 1027.3 ~ 90.0 
DPNH 262.8 ~ 51.5 ~ 124.9 t 19.4 
TPN 8.1 • 1.5 10.2 -4- 3.1 
TPNH 106.4 ~= 30.9" 66.9 ~ 15.9 
Oxidized/reduced 4.4 • 0.7 ~ 7.3 4- 1.2 
Total pyridine nucleotides 1348.1 =t- 109.4 1229.3 J= 94.2 

Human Energy Systems Laboratory, 
School of Physical Education, 
University o/ Massachusetts, 
Amherst (Massachusetts 01002, USA), 
72 November 7969. 

Values are in [zmoles]kg of tissue ~ S.E.M. N = 18. The pyridine 
nucleotide oxidized to reduced ratios represent the mean of the ratios 
(DPN+TPN) / (DPNH-t-TPNH) for each experiment. ~ p < 0.05. 

5 D. W. EDINGTON, Muscle Symposium (American College Sports 
Medicine, Atlanta, Georgia 1969). 

Inactivation of Cystathionase and of Cysteine Sulfinic Acid Decarboxylase by Proteolytic Enzymes: 
Effect of Pyridoxal Phosphate 

I t  has  been  r e p o r t e d  1,2 t h a t  t h e  ac t iv i t i es  of c rude  a n d  
of pa r t i a l ly  pruf ied  p r e p a r a t i o n s  of r a t  l iver  c y s t a t h i o n a s e  
(L homose r ine  hyd r o - l ya s e  EC 4.2.1.15) a n d  cys te ine  sul- 
finic acid (CSA) deca rboxy la se  (L cys te ine  su l f ina te  
ca rboxy- lyase  EC 4.1.1.29) are, a t  leas t  in pa r t ,  p ro t ec t ed  
aga ins t  h e a t  d e n a t u r a t i o n  a n d  u rea  i n a c t i v a t i o n  b y  t h e i r  
coenzyme,  p y r i d o x a l  p h o s p h a t e  (PLP) ,  whe reas  pyr id -  
oxine  and  o the r  de r iva t i ve s  (pyr idoxamine ,  pyr idoxa l ,  
p y r i d o x a m i n e  p h o s p h a t e )  afford no p ro tec t ion .  I t  
appea red  of i n t e r e s t  to  u n d e r t a k e  s tud ies  wh ich  would  
a t t e m p t  to  d e t e r m i n e  w h e t h e r  a s imi lar  p r o t e c t i o n  can  be  
obse rved  in o the r  s i tua t ions ,  more  closely r e l a t ed  to t he  
cond i t ions  of physio logica l  d e g r a d a t i o n  of t i s sue  pro te ins .  
I n  th i s  paper ,  s tud ies  of t h e  ac t ion  of p ro teo ly t i c  enzymes ,  
t r y p s i n  (Wor th ing ton) ,  a - c h y m o t r y p s i n  (Seravac  Lab. )  
and  p ronase  (Calbiochem) on  pa r t i a l ly  pur i f ied  cys ta -  
t h ionase  and  CSA deca rboxy la se  are descr ibed.  F u r t h e r -  
more,  to  ga in  a d d i t i o n a l  ins igh t  as to  t he  role t h a t  P L P  
plays,  t he  effect  of P L P  on these  reac t ions  of pro teolys is  
was  i nves t i ga t ed  a n d  is also described.  A p r e l i m i n a r y  re- 
p o r t  of some of these  f ind ings  ha s  a l r eady  appea red  a. 

C y s t a t h i o n a s e  a n d  CSA deca rboxy lase  were e x t r a c t e d  
f rom W i s t a r  ma le  r a t  l iver  and  pa r t i a l ly  pur i f ied  accord ing  
to t he  p rocedures  a l r eady  descr ibed  2 w i t h  s l ight  modif ica-  
t ions :  in  t h e  p r e p a r a t i o n  of CSA decarboxylase ,  t h e  
s u p e r n a t a n t  was  h e a t e d  to 55 ~ for 5 m i n  a n d  cen t r i fuged  
before  a d d i t i o n  of a m m o n i u m  su lpha te4 ;  in  the  p repa ra -  

t i on  of cys t a th ionase ,  d i t h io th r e i t o l  (DTT) was o m i t t e d  
in t he  solut ions  used and  t he  p r e p a r a t i o n  was in each  case 
lyophi l ized.  

I t  is n o t e w o r t h y  t h a t  c y s t a t h i o n a s e  was o b t a i n e d  essen- 
t ia l ly  in  t he  fo rm of apoenzyme,  for, before  or a f t e r  
lyophi l iza t ion ,  i t  exh ib i t ed  a v e r y  smal l  a c t i v i t y  unless  
P L P  was added  to  t he  i n c u b a t i o n  mix tu re ,  whereas  t h e  
a c t i v i t y  of pur i f ied  CSA deca rboxy lase  was t he  same 
w h e n  m e a s u r e d  w i t h  or w i t h o u t  add i t i on  of P L P .  

The  m e a s u r e m e n t s  of enzymic  ac t iv i t i es  were car r ied  
ou t  accord ing  to t h e  p rocedures  p rev ious ly  descr ibed 5,8, 
and  t he  modi f i ca t ions  a l r eady  r epo r t ed  1,~. 

1 F. CHATAGNER, O. DURIEU-TRAUTMANN and M. C. RAIN, Proc. 
Int. Syrup. 2nd, 1966 (Ed. E. E. S~ELL; Interseienee Publishers, 
New York 1968), p. 693. 
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Praha (1968), p. 275. 

4 M. C. RAIN and F. CHATAGNER, unpublished results. 
B. JOLL~S-BERGERET, J. LABOUESSE and F. CHATAGNER, Bull. 
Soe. chim. Biol. 42, 51 (1960). 

6 B. BERGERET, F. CHATAGNER and C. FROMAGEOT, Biochim. bio- 
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Fo r  t he  d iges t ion of CSA deca rboxy la se  a r ou t i ne  pro-  
cedure  has  been  set  up  : i n c u b a t i o n  of t he  e n z y m e  a t  25 ~ 
in 0 . 0 2 M  p h o s p h a t e  buffer  p H  7.86 w i t h  a so lu t ion  of 
t r y p s i n  (or e - chym ot r yps i n ,  or p ronase)  p r e p a r e d  in t he  
same  buffer ,  t he  c o n c e n t r a t i o n  of t he  p ro teo ly t i c  e n z y m e  
being,  in  each  case, 40 txg/ml enzyme.  W h e n e v e r  t he  effect  
of P L P  on these  reac t ions  of pro teo lys i s  was  inves t iga ted ,  
P L P  (final c o n c e n t r a t i o n  10-4M) was added  to  t he  en- 
zymic  p r e p a r a t i o n  before  add i t i on  of t he  p ro teo ly t i c  
enzyme.  Af te r  1 h and  2 h of i ncuba t ion ,  po r t i ons  of t h e  
i n c u b a t e d  m i x t u r e s  were  w i t h d r a w n  a n d  10-fold d i lu ted  
for s u b s e q u e n t  e n z y m e  assay.  As t he  c o n c e n t r a t i o n  of 
t r y p s i n  (or c~-chymotrypsin or pronase)  in  t he  assay  was 
4 txg, we cont ro l led  t h a t  a d d i t i o n  of such  a q u a n t i t y  of 
p ro t eo ly t i c  enzymes  to a n o n - i n c u b a t e d  e n z y m e  was wi th-  
ou t  s ign i f ican t  effect  on  t he  enzymic  ac t iv i ty .  

F u r t h e r m o r e ,  as CSA deca rboxy lase  is h igh ly  suscep-  
t ib le  to  h e a t  d e n a t u r a t i o n  1,~, we also m e a s u r e d  t he  
ac t i v i t y  of t he  enzyme,  s imi la r ly  i n c u b a t e d  w i th  a n d  
w i t h o u t  P L P  for 2 h a t  25~ w i t h o u t  p ro teo ly t i c  en- 
zynles.  

For  the  d iges t ion of c y s t a t h i o n a s e  a rou t ine  p rocedure  
was dev ised :  i n c u b a t i o n  of t he  e n z y m e  dissolved in 
0 . 0 2 M  p h o s p h a t e  buf fe r  p H  7.86 a t  37 ~ w i t h  a so lu t ion  
of t he  p ro teo ly t i c  e n z y m e  a t  a c o n c e n t r a t i o n  of 30 txg/ml 
enzyme.  W h e n e v e r  t he  effect  of P L P  (or of py r idox ine  
a n d  o the r  de r iva t ives  of pyr idoxine)  was inves t iga ted ,  
P L P  10-4~r  (or o the r  de r iva t i ve s  a t  t he  same concen t r a -  
t ion)  was  added  to t he  enzymic  p r e p a r a t i o n  before  addi -  
t i on  of t he  p ro teo ly t i c  enzyme.  Al iquo ts  of i n c u b a t i o n  
m i x t u r e s  were w i t h d r a w n  a f te r  30 m i n  and  60 rain  of 
i n c u b a t i o n  and  10-fold d i lu ted  for s u b s e q u e n t  e n z y m e  
assay.  A p p r o p r i a t e  cont ro l s  were r u n  u n d e r  cond i t ions  
s imi la r  to  t he  e x p e r i m e n t a l  ones. 

In  F igure  1 are repor ted ,  expressed as pe rcen t age  of the  
ac t i v i t y  of the  u n t r e a t e d  e n z y m e  assayed  in the  same 
condi t ions ,  the  res idua l  a c t i v i t y  of CSA deca rboxy lase  
measured  a f t e r  1 h a n d  2 h of i n c u b a t i o n  w i t h o u t  proteo-  
lyr ic  e n z v m e  (curves I a  and  lb) ,  w i th  t r yps i n  (curves I I a  

a n d  I Ib ) ,  w i t h  c h y m o t r y p s i n  (curves I I I a  a n d  I I I b )  a n d  
w i t h  p ronase  (curves I V a  and  IVb) ,  

As shown  in  F igure  1, i n c u b a t i o n  of pa r t i a l l y  pur i f ied  
CSA deca rboxy lase  a t  25~ (curve Ia),  in  absence  of 
p ro teo ly t i c  enzymes  led to  a s l ight  fall  of ac t iv i ty ,  for  t he  
e n z y m e  a f t e r  2 h of i n c u b a t i o n  r e t a i n e d  rough ly  90% of 
t he  in i t ia l  ac t iv i ty .  The  s t ab i l i t y  of t he  e n z y m e  is s l ight ly  
b e t t e r  w h e n  t he  i n c u b a t i o n  was car r ied  ou t  in presence  of 
P L P  (curve Ib) .  

On t he  o the r  h a n d ,  t he  resul t s  c lear ly  sugges t  t h a t  t he  
i n a c t i v a t i o n  of CSA deca rboxy la se  b y  pro teo lys i s  dif- 
fered m a r k e d l y  accord ing  to  t he  p ro teo ly t i c  e n z y m e  used. 
I n d e e d  t r e a t m e n t  of t h e  e n z y m e  w i t h  t r y p s i n  for 2 h de- 
creased t he  a c t i v i t y  of a p p r o x i m a t e l y  25~ (curve I Ia )  
whereas ,  in t he  same condi t ions ,  t he  i n c u b a t i o n  w i th  
c h y m o t r y p s i n  (curve I I I a )  d id  cause  500]o of i nac t iva t ion ,  
and  t he  i n c u b a t i o n  w i t h  p ronase  (curve IVa)  resu l ted  in 
75~ of i nac t iva t ion .  

I t  is obv ious  t h a t  P L P  was w i t h o u t  effect  on  p ro teo-  
lysis of CSA deca rboxy lase  since t he  res idua l  a c t i v i t y  was, 
respect ive ly ,  w h a t e v e r  the  p ro t eo ly t i c  e n z y m e  used, 
iden t i ca l  w h e t h e r  t he  i n c u b a t i o n s  were car r ied  ou t  w i t h  or 
w i t h o u t  a d d i t i o n  of P L P  to t he  mix tu re .  

I n  F igure  2 are shown  resul t s  of r e p r e s e n t a t i v e  experi-  
m e n t s  us ing  cys t a th ionase .  I n c u b a t i o n  of c y s t a t h i o n a s e  
w i t h o u t  p ro teo ly t i c  enzymes  for 1 h a t  37 ~ led to a de- 
crease (about  20%) of a c t i v i t y  (curve Ia), and  add i t i on  of 
P L P  (curve Ib)  p r e v e n t e d  th i s  fall  of ac t iv i ty .  I t  is of 
in t e res t  t h a t  w h e n  D T T  was inc luded  in t he  m i x t u r e s  
used for p r e p a r a t i o n  of t he  enzyme,  or a d d e d  to  the  
e n z y m e  before  incuba t ion ,  such  a decrease  of a c t i v i t y  was 
no t  observed .  

I n c u b a t i o n  of t he  e n z y m e  w i t h  t r y p s i n  for 1 h decreased  
t he  ac t i v i t y  of a p p r o x i m a t e l y  40 ~ (curve I i a )  whereas  
i n c u b a t i o n  w i t h  p ronase  (curve I l i a )  and  wi th  c h v m o -  
t r y p s i n  (curve [Va)  resu l ted  in, respect ively ,  60% and  
70~ of i nac t iva t ion .  However ,  w h e n  P L P  was added  to 
the  e n z y m e  before i n c u b a t i o n  wi th  p ro teo ly t i c  enzymes,  
a pa r t i a l  p r o t e c t i o n  was observed,  and  th i s  p r o t e c t i o n  was 
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Fig. 1. Time course of proteolysis of cysteine sulfinie acid decar- 
boxylase incubated at 25~ a, @--C.--c->, with<rot PLP; b, 
+ - - + - - + ,  with PI.P; I, control; II, with trypsin; [II, with chrymo- 
trypsin; IV, with pronase. 
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Fig. 2. Time course of proteolysis of cystathi<mase incubated at 
37vC. a, C.--<-, -~2), without I'LP; b, ! + - - + ,  with PLP; I, 
control; II, with trypsin; l lI ,  with chymotrypsin; IV, with pronase. 
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a p p r o x i m a t e l y  of t h e  same  m a g n i t u d e ,  w h a t e v e r  t he  
p ro teo ly t i c  e n z y m e  used. 

F u r t h e r m o r e ,  we obse rved  t h a t  p y r i d o x i n e  a n d  o the r  
de r iva t i ve s  af ford  no p r o t e c t i o n  of c y s t a t h i o n a s e  aga ins t  
proteolysis ,  a n d  t h a t  inc lus ion of 3 tzg of t r y p s i n  (or 
c h y m o t r y p s i n  or pronase)  in  t he  assay  of a n o n - i n c u b a t e d  
e n z y m e  resu l t ed  in  a s l igh t  full of a c t i v i t y  ( a p p r o x i m a t e l y  
10-15%). 

The  ev idence  a t  p r e s en t  ava i l ab le  ind ica tes  t h a t ,  for 
b o t h  enzymes ,  c h y m o t r y p s i n  is t he  m o s t  eff ic ient  a m o n g  
t he  physio logica l  p ro teo ly t i c  enzymes.  

A d d i t i o n  of p y r i d o x a l  p h o s p h a t e  is w i t h o u t  effect  on  the  
i n a c t i v a t i o n  of CSA decarboxylase ,  whereas  t he  d iges t ion 
of c y s t a t h i o n a s e  is decreased  w h e n  t he  i n c u b a t i o n s  were 
car r ied  ou t  in  presence  of p y r i d o x a l  p h o s p h a t e .  F ina l ly ,  
we h a v e  also obse rved  t h a t  w i t h  r ega rd  to  th i s  p ro tec t ion ,  
p y r i d o x a l  p h o s p h a t e  is specific. I t  m u s t  be  k e p t  in  m i n d  
t h a t  CSA deca rboxy la se  was o b t a i n e d  as ho loenzyme,  
whereas  c y s t a t h i o n a s e  was ava i l ab le  as apoenzyme .  I t  is 
the re fore  t e m p t i n g  to  specula te  t h a t  t h e  molecu la r  con- 
f o r m a t i o n  of c y s t a t h i o n a s e  is modif ied  w h e t h e r  t he  en- 
zyme  exis ts  in  t he  fo rm of a p o e n z y m e  or  in  t h e  fo rm of 
ho loenzyme,  a n d  t h a t  a p o c y s t a t h i o n a s e  is more  suscep- 
t ib l e  to  i n a c t i v a t i o n  b y  p ro teo ly t i c  enzymes  t h a n  holo- 
cys t a th ionase .  

Con fo rma t iona l  changes  in enzymic  p ro t e ins  lead ing  to  
modi f ied  suscep t ib i l i ty  to  pro teolys is  h a v e  a l r eady  been  
ach ieved  for  o the r  enzymesT-9. 

A n y w a y  these  resul t s  c lear ly  suggest  t h a t  t he  level of 
P L P  in t h e  l iver  has  a role in  i m p a r t i n g  s t ab i l i t y  of 
c y s t a t h i o n a s e  in th i s  t issue. Secondly,  as c y s t a t h i o n a s e  
is more  suscep t ib le  to  t h e r m a l  d e n a t u r a t i o n  w h e n  D T T  
was no t  inc luded  in t h e  i n c u b a t e d  m i x t u r e  d u r i n g  t he  
assay,  th i s  f ind ing  suggests  t h a t  t he  i n t e g r i t y  of some 

su l fhydry l  groups  c o n t r i b u t e  to  t h e  s t ab i l i t y  of t he  en- 
zyme.  

On t he  o the r  hand ,  P L P  pa r t i a l l y  p ro tec t s  CSA de- 
ca rboxy lase  aga ins t  h e a t  d e n a t u r a t i o n  and  t h e r m a l  in- 
a c t i v a t i o n  ~, s whereas  i t  is ineffec t ive  aga ins t  proteolysis .  
W h a t e v e r  t he  r eason  for  t he  d i f fe ren t  b e h a v i o u r  of P L P  
in t he  2 s i tua t ions ,  i t  seems of in t e res t  to  emphas ize  th i s  
fact,  for t he  e x p l a n a t i o n  of wh ich  more  research  is 
needed.  

Rdsumd. Les r6su l t a t s  o b t e n u s  lors de l ' 6 tude  de la 
prot6olyse,  p a r  la t ryps ine ,  l ' ~ - c h y m o t r y p s i n e  et  la 
pronase ,  de p r 6 p a r a t i o n s  p a r t i e l l e m e n t  purif i6es de 
c y s t a t h i o n a s e  e t  de d6ca rboxy lase  de l 'ac ide  cys te ine  
sul f in ique son t  d6crits.  I1 a p p a r a i t  que, pou r  la cys ta-  
th ionase ,  la sensibi l i t6  ~ la prot6olyse  est  d i f f6rente  selon 
que  l ' on  ut i l ise l ' a p o e n z y m e  ou l ' ho loenzyme.  
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E i n f l u s s  d e s  S c h w e f e l d i o x i d s  a u f  d e n  G e h a l t  f re i er  
p f l a n z e n  

De~ 3/[echanismus v o n  tox i schen  E i n w i r k u n g e n  des 
Schwefeld ioxids  auf  die P f l anzen  wurde  noch  n i c h t  v611ig 
gekl~rt ,  obwohl  dieses P r o b l e m  schon  in v ie len  S t u d i e n  be- 
a r b e i t e t  w u r d e l - l s .  I n  m a n c h e n  A r b e i t e n  wurde  de r  E in -  
fluss des SO s auI  den  Stoffwechsel  der  Sacchar ide  u n d  die 
P h o t o s y n t h e s e  e rw~hn t  8-n.  Es  k o m m t  zu e iner  Ver-  
m i n d e r u n g  der  K o n z e n t r a t i o n  der  Sacchar ide ,  wobe i  be-  
sonders  die K o n z e n t r a t i o n  der  Saccharose  abf/ i l l t  5,~ und  
die St/~rke h y d r o l y t i s c h  zerse tz t  wirdl~. A u s s e r d e m  wur-  
den  in den  m i t  SO s ve rg i f t e t en  P f l anzen  auch  S t 6 r u n g e n  
des Aminos/~urestoffwechsels  b e o b a c h t e t  u n d  es zeigte 
s ich eine V e r m i n d e r u n g  des G l u t a m i n s ~ u r e - G e h a l t s  ~. 

I n  R a h m e n  unsere r  Ver suche  fiber die b iochemischen  
G r u n d l a g e n  der  SO2-Toxizit / t t  bei  P f l anzen  b e n u t z t e n  wir  
E rbsenke iml inge ,  also P f l anzen  m i t  i n t ens iv  v e r l a u f e n d e m  
Metabol i smus ,  bei  d e n e n  die E m p f i n d l i c k e i t  gegen 
tox ische  E i n w i r k u n g  des SO 2 gross ist. Die I n t o x i k a t i o n  
m i t  SO2 wurde  bei  grf inen sowie e t io l ie r ten  Ke iml ingen  
durchgef f ihr t ,  u m  abzukl/Cren, ob  SO s den  Sacchar ids tof f -  
wechsel  v ia  P h o t o s y n t h e s e  wirk l ich  s t6r t .  Die Vergnde-  
r u n g e n  des Saccha r idgeha l t s  u n d  der  f re ien A m i n o s g u r e n  
in den  v e r g i f t e t e n  E r b s e n k e i m p f l a n z e n  werden  d i sku t ie r t .  

W i r  b e n u t z t e n  14-15t~gige  E r b s e n k e i m p f l a n z e n ,  
die bei  L i c h t  oder  D u n k e l h e i t  auf  m i t  des t i l l i e r tem Wasse r  
b e f e u c h t e t e m  F i l t r i e rpap ie r  k u l t i v i e r t  wurden .  Die In tox i -  
k a t i o n  de r  K e i m p f l a n z e n  m i t  SO s wurde  in gr6sseren 
E r l e n m e y e r - K o l b e n  (2000 cmS), die m i t  Schl i f fverschluss  

S a c c h a r i d e  u n d  A m i n o s i i u r e n  in  E r b s e n - K e i m -  

ve r sehen  waren,  durchgef f ihr t .  Die K e i m p f l a n z e n  w u r d e n  
auf  feuchtes  F i l t r i e rpap i e r  auf  d e n  B o d e n  des Kolbens  
gegeben  und  die nOtige 1% Atmosph~tre  mi t t e l s  Zer- 
se t zung  yon  f e s t em Na~SO~ m i t  20% Schwefels~ure in 
k le iner  Glasschale  herges te l l t .  Die E i n w i r k u n g  des SO 2 
daue r t e  bei  L i ch t  und  D u n k e l h e i t  24, 48, 72 u n d  96h.  Die 
Kon t ro l l p f l anzen  o h n e S O  2 w a r e n  wAhrend derse lben  
Zei t  in  gle ichen Gef~ssen a n  der  Luf t .  N a c h  B e e n d i g u n g  
der  gew~hl ten  I n t o x i k a t i o n s z e i t  w u r d e n  die Versuchs-  
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