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Dishussion. B e i m  S t u d i u m  der  ze i t l ichen  K a t a t a s e -  
i n d u k t i o n  w/ ih rend  de r  K u l t u r p e r i o d e  zeigte sich, dass  sie 
in  der  l oga r i t hmi schen  P h a s e  de r  V e r m e h r u n g  - n i c h t  
p ropo r t i ona l  de r  Zel lenzahl ,  s o n d e r n  m i t  k le ine re r  Ver-  
s ch i ebung  - e rschein t .  P o t e n t i o m e t r i s c h e  Messung  de r  
Sauers to f f tens ion  6 ergab,  dass  dieselbe zu d iesem Zeit-  
p u n k t  der  Z t i ch tung  wesen t l i ch  ger inger  is t  als zu Ver-  
suchsbeginn .  P r o p o r t i o n a l  der  we i t e r en  H e r a b s e t z u n g  de r  
Sauers to f f tens ion  s te ig t  de r  au f  eine Zelle bezogene  K a t a -  
l aseak t iv i t / i t swer t ,  was  beweis t ,  dass  die K a t a l a s e  in  de r  
Zelle a l lm/ihl ich im gle ichen Grade  i n d u z i e r t  wird,  wie 
der  Saue r s to f fgeha l t  a b n i m m t .  Bei  A n w e s e n h e i t  y o n  
Askorb insau re  geh t  auch  die in i t ia le  Saue r s to f f t ens ion  im 
Verh/ i l tn is  zu de r  de r  K o n t r o l l e n  wesen t l i ch  zur t ick  7. Die 
V e r m e h r u n g  de r  Zel len t r i t t  a u e h  h i e r  ein, u n d  im Dens i -  
t / i t swer t  de r  K u l t u r e n  is t  ke in  U n t e r s c h i e d  Ies tzus te l len .  

Die K a t a l a s e i n d u k t i o n  se tz t  abe r  f r i iher  ein,  u n d  in- 
folgedessen wi rd  bei  den  we i t e r en  Messungen  eine schein-  
bare  K a t a l a s e a k t i v i t / i t s s t e i g e r u n g ,  eine K a t a l a s e a k t i v i e -  
r u n g  z u g u n s t e n  de r  a sko rb insAureha l t i gen  K u l t u r  be-  
obach t e t .  

Die die E n z y m i n d u k t i o n  f6 rde rnde  \ ¥ i r k u n g  der  
Askorb ins i ture  1/isst s ich au f  G r u n d  e x p e r i m e n t e l l e r  Be- 
funde  erkl~kren: Infolge  des  r e d u z i e r e n d e n  C h a r a k t e r s  
de r  Askorbins~Lure 1Xsst die Saue r s to f fkapaz i tX t  de r  
K u l t u r  schne t l e r  n a c h  u n d  so wird  die E n t s t e h u n g  des 
s a u e r s t o f f a r m e n  Mil ieus im i n t e r e s s e  de r  K a t a l a s e -  
i n d u k t i o n  sozusagen  besch leun ig t .  W e n n  m a n  in Be-  
t r a c h t  z ieht ,  dass  m i t  de r  s t e igenden  Ka ta l a seak t i v i t t k t  
die F u n k t i o n  des P e r o x y d a s e s y s t e m s  a l lmi ih l ich  in den  
H i n t e r g r u n d  gedr / ing t  wi rd  8, so e rg ib t  s ich die Rolle  de r  
Askorb insAure  in de r  H e m m u n g  des P e r o x y d a s e s y s t e m s  
n i c h t  so sehr  aus  ih re r  c h e m i s c h e n  E i g e n s c h a f t  u n d  ih re r  
R e a k t i o n  m i t  de r  Pe roxydase ,  s o n d e r n  is t  ehe r  m i t  d e r  
V e r m i n d e r u n g  des Saue r s to f fd ruckes  in  de r  das  Pe r oxy -  
d a s e - K a t a l a s e s y s t e m  e n t h a l t e n d e n  K u l t u r  zu erkl~iren. 
Die  Askorb ins~ure  v e r u r s a c h t  in den  K a t a l a s e - P e r o x y -  

d a s e - E n z y m s y s t e m e n  die gleiche V e r s c h i e b u n g  des 
S c h w e r p u n k t e s  z u g u n s t e n  de r  Ka ta l a se ,  wie sie wXhrend 
d e r  A t m u n g  de r  l e b e n d e n  Zel len zu r  Ze i t  de r  l oga r i t hmi -  
s chen  P h a s e  e i n t r i t t .  

Die V e r m i n d e r u n g  des  Askorb ins / iu regeha l t e s  in  den  
M i k r o o r g a n i s m e n  n i c h t  e n t h a l t e n d e n  N / i h r b 6 d e n  k o m m t  
schne l l e r  z u s t a n d e  als in  e iner  K u l t u r  ~. N a c h  u n s e r e n  
e x p e r i m e n t e l l e n  B e f u n d e n  k o m m t  die r ap ide  Ver r inge -  
r u n g  des Askorb ins / iu regeha l t e s  der  K u l t u r  w g h r e n d  der  
Ka t a l a seak t i v i t~ i t s s t e ige rung  z u m  St i l l s tand .  Dies be- 
weist ,  dass  in G e g e n w a r t  de r  K a t a l a s e  jene  o p t i m a l e n  
Verh~tltnisse,  welche  die O x y d i e r u n g  de r  Askorb ins / iu re  
bewi rken ,  n a c h l a s s e n  bzw.  a u f h 6 r e n  u n d  das  M e d i u m  
r e d u z i e r e n d e n  C h a r a k t e r  a n n i m m t .  D e m n a c h  b e d e u t e t  
das  E r s c h e i n e n  d e r  K a t a l a s e  in  de r  K u l t u r  a u c h  e inen  
S c h u t z  de r  Askorb insAure  gegenf iber  der  O x y d a t i o n .  

Summary. Cata lase  a c t i v i t y  of Staphylococcus aureus 
increases  t he  effect  of ascorbic  acid.  N a m e l y  t h e  ascor-  
bic acid decreases  t he  dissolved oxygen  c o n t e n t  of t he  
med ium,  a n d  low oxygen  t ens ion  is t he  n a t u r a l  inducer  
of ca ta lase  syn thes i s .  
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E f f e c t  of  C h l o r a m p h e n i c o l  o n  the  E x p a n s i o n  o f  

I so la ted  C o t y l e d o n s  of  Cucurbita pepo in Light  
and in P r e s e n c e  of  Kinet in  

I so la t ed  co ty l edons  of Cucurbita pepo possess t he  re- 
m a r k a b l e  c a p a c i t y  of e x p a n d i n g  w h e n  p laced  in w a t e r  
a n d  in  l ight.  T h i s  e x p a n s i o n  is e n h a n c e d  b y  k i n e t i n k  
E n h a n c e d  syn thes i s  of p r o t e i n  h a s  b e e n  found  in  l igh t -  
induced  e x p a n s i o n  of leaves  2, a n d  indeed  ev idence  h a s  
been  p r e s e n t e d  t h a t  g r o w t h  effects  of a u x i n  are  m e d i a t e d  
b y  new syn thes i s  of p ro t e i n  3. T h e  a i m  of t h i s  i n v e s t i g a t i o n  
was to  s t u d y  w h e t h e r  s y n t h e s i s  of new p r o t e i n  is necessa ry  
for l i gh t - induced  a n d  k i n e t i n - i n d u c e d  e x p a n s i o n  of p u m p -  
kin cotyledons .  G r o w t h  in  t he  presence  of c h l o r a m p h e n i c o l  
has  been  s tudied ,  because  c h l o r a m p h e n i c o l  is k n o w n  to  
i nh ib i t  t h e  syn thes i s  o'f p r o t e i n  in  b a c t e r i a  4 a n d  in t i ssues  
of h igher  p l an t s  ~. In  leaves  or leaf discs, i t  h a s  been  s h o w n  
to i n h i b i t  t he  l i g h t - a c t i v a t e d  s y n t h e s i s  of p r o t e i n  b u t  n o t  
the  ' d a r k  syn thes i s '  s,B. I t  h a s  also b e e n  s h o w n  t h a t ,  whi le  
l i gh t - induced  e x p a n s i o n  of c o t y l e d o n s  is i n h i b i t e d  b y  
ch lo ramphen ico l ,  t h e  k i n e t i n - i n d u c e d  e x p a n s i o n  is n o t  
inh ib i ted .  

Secds of Cucurbita pepo var .  K i n g  of t he  M a m m o t h s  
were g e r m i n a t e d  in  the  d a r k  for 2-3  days ,  a n d  seedl ings  
w i t h  a h y p o c o t y l  of a b o u t  5 m m  were used  for t h e  exper i -  
men t s .  Fo r  each  c o n c e n t r a t i o n  of ch lo ramphen ico l ,  n a m e l y  
100 rag, 500 m g  a n d  1000 mg/1, one of the  two  co ty l edons  
was  p laced  in 10 ml  c h l o r a m p h e n i c o l  so lu t ion  c o n t a i n e d  
in pe t r i  dishes,  whi le  t he  o t h e r  oppos i te  co ty l edon  was 
p laced  in a n  equa l  v o l u m e  of 10 mg/1 so lu t ion  of k i n e t i n  
c o n t a i n i n g  ch lo ramphen ico l .  The  resu l t s  are  ave rages  of 
t h e  a reas  m e a s u r e d  b y  a p l a n i m e t e r  of t e n  c o t y l e d o n s  of a 
t yp i ca l  e x p e r i m e n t ,  a l t h o u g h  t h e  e x p e r i m e n t  was  re- 
p e a t e d  severa l  t imes .  The  resu l t s  are  s h o w n  in t he  Table .  
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Area of cotyledons % control Fresh weight of % control Dry weight of 
cm 2 ± S.D. cotyledons cotyledons 

mg/3 cotyledons lng[3 cotyledons 
4- S.D. :~ S.D. 

%control 

Initial 1.633 4- 0.306 - - 

(A) %~ater 4.000 4- 0.554 - 1058 ± 14.7 - 
Kinetin 10 ppm 5.800 + 0.504 145 of (A) 1470 ± 15.0 140 of (A) 

(B) Chloramphenico1100 ppm 3.420 ± 0.403 - - - 
Ditto + kinetin 10 ppm 4.630 ± 0.506 135 of (B) - 

(C) Chloramphenico1500 ppm 3.020 ± 0.701 - 813 4- 4.2 
Ditto + kinetin 10 ppm 4.500 4- 0.706 149 of (C) 1335 4- 14.3 160 of (C) 

(D) Chloramphenicol I000 ppm 3.280 4- 0.608 - - - 
Ditto + kinetin 10 ppm 4.260 4- 0.807 129 of (D) - 

187 ~ 4.0 
170 ~ 6.1 

179  ± 4.6 
180 ± 4.8 

90,9 of (A) 

100.6 of (C) 

I t  is c lear  f rom the  resul ts  t h a t  ch lo ramphen ico l  in- 
h ib i t s  s o m e w h a t  t he  expans ion  of co ty ledons  in l ight ;  t h e  
values  v a r y  be tween  75% and  85% of the  contro l  expan -  
sion in l ight  in water .  A cor responding  decrease in fresh 
weigh t  is also observed,  a l though  d ry  weight  shows no 
s ignif icant  change.  I t  k ine t in  was p resen t  along wi th  
ch loramphenico l ,  increased expans ion  of co ty ledons  over  
t h a t  of cont ro ls  was c lear ly  marked ,  a l though  i t  was sig- 
n i f i can t ly  lower  t h a n  the  expans ion  in t he  presence  of 
k ine t in  w i t h o u t  ch lo ramphen ico l  (Figure).  However ,  when  
the  increase due to  k ine t in  in the  presence of ch lo ram-  
phenicol  is ca lcula ted  aga ins t  the  g rowth  of co ty ledons  in 
ch lo ramphen ico l  alone, t he  percen tage  p romot ion  of ex- 
pans ion  and  green weight  are found  to be a p p r o x i m a t e l y  
of t he  s ame  m a g n i t u d e  as  the  increase caused  by  k ine t in  
over  t h a t  of t h e  wa te r  controls .  K ine t in  causes  a b o u t  45% 
increase  over  wa te r  cont ro ls  in light, while t he  increase 
ob ta ined  in t he  presence  of ch loramphenico l  var ies  be- 
tween  30 and  50% of the  ch loramphenico l  controls ,  which  
is in fair ly good agreement .  

No s igni f icant  increase in d ry  weight  could be observed  
in these  g rowth  effects.  In  k ine t in - induced  expans ion  
the re  is in fact  a s l ight  r educ t ion  in the  d r y  we igh t  of 
cotyledons .  Th is  m a y  be due to  t h e  ox ida t ion  of t he  re- 
serve mate r ia l s  s tored  in t he  co ty ledons  to  m e e t  the  

energy  r e q u i r e m e n t  of e n h a n c e d  g ro w t h  in the  presence  o[ 
k inet in .  I t  is, however ,  well k n o w n  t h a t  changes  in d r y  
w e i g h t  m a y  no t  necessar i ly  be re la ted  to  g r o w t h  7 bu t  
green we igh t  changes  are closely related.  

Ch lo ramphen ico l - t r ea t ed  coty ledons ,  bo th  in k ine t in  
so lu t ion  and  in water ,  however ,  exh ib i t ed  marked  inhibi-  
t ion of ch lorophyl l  synthes is .  The co ty ledons  r emained  
v i r tua l ly  yel low dur ing  the  f irs t  48 h of growth ,  while the  
co ty ledons  f loa ted  in w a t e r  and  in k ine t in  so lu t ion  tu rned  
d a r k  green.  In  spi te  of  t he  inh ib i t ion  of chlorophyl l  syn-  
thesis,  t h e  k ine t in - induced  expans ion  was  ve ry  marked  
(Figure). Chlorophyl l  syn thes i s  and  pro te in  syn thes i s  are 
known to  proceed  s imul taneous ly  in e x p a n d i n g  green 
leaves. I t  r emains  to  be d e m o n s t r a t e d ,  however ,  w h e t h e r  
ch lo ramphen ico l  inh ib i t s  the  syn thes i s  of p ro te in  in cucur-  
b i t a  cotyIedons ,  a n d  w h e t h e r  k ine t in - induced  g ro w t h  is 
i n d e p e n d e n t  of p ro te in  synthes is .  

I t  is also no t  ye t  possible to  say  w h e t h e r  ch lo ramphen i -  
col in ter feres  wi th  pho toconver s ion  of p ro toch lo rophy l l  to 
ch lorophyl l  d i rec t ly  or w h e t h e r  th is  is b r o u g h t  abou t  by  
inh ib i t ion  of the  specific p ro te in  syn thes ized  in light.  Inci-  
den ta l ly ,  p u m p k i n  co ty ledons  are known  to be the  r iches t  
source of p ro toch lo rophy l l  of all leafy tissuesS. 

Zusammenfassung. K o t y l e d o n e n  yon Cucurb i t a -Ke im-  
l ingen zeigen im Lich t  in Wasser  eine deut l iche  Z u n ah me  
d e r  BlattflAche. D u t c h  Chloramphenico l  kann  dieses 
F1/ ichenwachstum g e h e m m t  werden.  Die H e m m u n g  wird 
d u t c h  K i n e t i n  aufgehoben ,  wobei  die du rch  Kine t in  be- 
wirk te  p rozen tua le  Z u n a h m e  der  Fl~iche in "vVasser und  ill 
Chloramphenico l  e n t h a t t e n d e n  LSsungen ungefghr  gleich 
gross ist. 
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The effect of chloramphenicol on the kinetin-induced growth of 
isolated cotyledons of Cucurbita pepo in light after 48 h incubation. 
K - kinetin 10 ppm, C = cMoramphenieol 500 ppm, KC - kinetin 

10 ppm + chloramphenicol 500 ppm, W = water. 
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