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Fig. 2. Distribution of the enzyme activities 
in the chromatograms of male, female, and 
testosterone-treated female rat kidney ex- 
tracts. 

in a b r o a d  n o t c h e d  p e a k  nea r  t he  cen t r e  of t he  c h r o m a t e -  
g ram,  t h e  f i rs t  n o t c h  c o r r e s p o n d i n g  to t he  p e a k  6-7 space 
a n d  t he  second to t he  p e a k  8-10  space,  i n  the  t r e a t e d  
female  a sma l l  a m o u n t  of e n z y m e  was e lu ted  w i t h  p r o t e in  
p e a k  1; t he  a c t i v i t y  was on ly  10~/o t h a t  of t h e  ma le  acid 
p h o s p h a t a s e  in t h e  s ame  loca t ion .  

The  resul t s  p r e sen t ed  a b o v e  i nd i ca t e  t h a t  t he  sex- 
d i m o r p h i s m  of r a t  k i dneys  is no t  re f lec ted  in ma jo r ,  
q u a l i t a t i v e  di f ferences  in  t h e i r  p r o t e i n  p a t t e r n .  

Of t he  e n z y m e s  t e s t ed  in our  expe r i m en t s ,  some were 
s e p a r a t e d  in mu l t i p l e  p e a k s ;  for  e ach  enzyme,  however ,  
t h e  d i s t r i b u t i o n  of t h e  mu l t i p l e  c h r o m a t o g r a p h i c  fo rms  
was  essen t i a l ly  t he  s a m e  in ma le  and  female  p a t t e r n ,  w i th  
t h e  excep t ion  of a c i d - p h o s p h a t a s e .  T he  f i rs t  p e a k  of ac id  
p h o s p h a t a s e  a c t i v i t y  was in fac t  miss ing  in t he  female  
c h r o m a t o g r a m s  a n d  a p p e a r e d  upon  t e s t o s t e r o n e  t r e a t -  
m e n t .  I t  is conce ivab le  t h a t  th i s  p a r t i c u l a r  fo rm of acid-  
p h o s p h a t a s e  in  t he  k i d n e y  is u n d e r  h o r m o n a l  cont ro l .  Ac- 
co rd ing  to  p rev ious  f indingss,% i t  was  found  t h a t  t he  

a n d r o g e n s  inf luence  the  t o t a l  a c t i v i t y  of f l -g lucuronidase  
a n d  of a l k a l i n e - p h o s p h a t a s e .  

Riassunto. Sono s t a t e  f r az iona te  le p r o t e i n e  solubi l i  
e s t r a t t e  da t  r ene  di r a t t o ,  m e d i a n t e  c r o m a t o g r a f i a  su 
co lonna  di DEAE-ce l lu losa .  Q u a t t r o  e n z i m i  sono  s t a t i  
local izzat i  hel le  ea r l e  frazioni .  Sono s ta f f  p a r a g o n a t i  i 
profi l i  c roma togra f i c i  del rene  del  maschio ,  del la  f e m i n i n e  
e del la  f e m i n i n e  s o t t o p o s t a  a t r a t t a m e n t o  con androgen i .  
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Alterat ion of E n z y m e  Act iv i t ies  in Detached  
Leaves  and their  Counteract ion  by  Kinet in 

D e t a c h e d  leaves  are  c h a r a c t e r i z e d  b y  an  in tense  p r o t e in  
b r e a k d o w n  a n d  a r e s p i r a t o r y  d r i f t  z. T he  n a t u r e  of resp i ra -  
t o ry  dr i f t ,  especia l ly  t he  m e c h a n i s m  of t he  increase  in  
r e s p i r a t o r y  r a t e  assoc ia ted  w i t h  t he  ye l lowing of t issues,  
is n o t  ful ly unde r s tood .  K i n e t i n ,  a c o m p o u n d  c a p a b l e  of 
m a i n t a i n i n g  t h e  n o r m a l  p r o t e i n  level  in d e t a c h e d  leaves  -~, 
appea r s  to  be  a useful  too l  for the  e luc ida t ion  of t he  p rob -  
lem w h e t h e r  or no t  t he  r e s p i r a t o r y  changes  t a k i n g  place 
in d e t a c h e d  leaves  are  causa l ly  connec t ed  w i t h  p r o t e i n  
b r e a k d o w n .  

To  t h r o w  some l igh t  on  t h e  possible  m e c h a n i s m  of 
r e s p i r a t o r y  d r i f t s  in  d e t a c h e d  leaves ,  t h e  level  of a n u m b e r  
of o x i d a t i v e  enzymes  was measu red  acco rd ing  to conven -  
t i ona l  m e t h o d s  3 in  cell-free h o m o g e n a t e s  f rom d e t a c h e d  
a n d  i n t a c t  b a r l e y  leaves.  I t  h a s  been  shown  t h a t  u p o n  de-  

t a c h m e n t  the  a c t i v i t y  of a n u m b e r  of e n z y m e s  inc lud ing  
g lucose-6-P dehyd rogenase ,  6 -P-g luconic  dehyd rogenase ,  
isoci tr ic  dehyd rogenase ,  ma l i c  dehydrogenase ,  d e h y d r o -  
ascorbic  acid reduc tase ,  perox idase ,  ino rgan ic  py rophos -  
p h a t a s e  marke .d ly  increases  ove r  t he  control .  T h e  m o s t  
cha r ac t e r i s t i c  changes  were exper i enced  w i t h  t he  pen to se  
p h o s p h a t e  s h u n t  dehydrogenase .  The  a c t i v a t i o n  of G-6 -P  
d e h y d r o g e n a s e  as  a f u n c t i o n  of t i m e  a f t e r  d e t a c h m e n t  is 
s h o w n  in F igure  1. I t  is also i n d i c a t e d  t h a t  t h e  increase  in 
e n z y m e  a c t i v i t y  para l le l s  t he  r e s p i r a t o r y  increase  sug-  
ges t ing  a poss ib i l i t y  of causa l  r e la t ionsh ip .  S i m u l t a n e o u s l y  

1 W. O. JAM~S, Plant Respiratio~ (University Press, Oxford 1953). 
2 A. E. RlCaMOND and A. LA~,  Science 125, 650 (1957). 
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w i t h  t h e  increase  in  G-6 -P  d e h y d r o g e n a s e  a c t i v i t y  a n d  the  
r e s p i r a t o r y  rise, t h e  m a l o n a t e  s e n s i t i v i t y  of O~-uptake  de- 
creases  (Figure  2) a n d  pheno l ics  a ccum ul a t e .  Th i s  l a t t e r  
p h e n o m e n o n  was  also o b s e r v e d  b y  o t h e r  worke r s  ~. 

T h e  a b o v e  f ind ings  a re  c o m p a t i b l e  w i t h  t h e  v iew t h a t  
t he  r e s p i r a t o r y  increase  in d e t a c h e d  leaves  is assoc ia ted  
w i t h  a n  increased  p a r t i c i p a t i o n  of t he  hexose  m o n o p h o s -  
p h a t e  p a t h w a y  in  t he  overa l l  r e s p i r a t o r y  process.  T h e  
h i g h e r  leve l  of p e n t o s e  p h o s p h a t e  p a t h w a y  d e h y d r o g e n -  
ases, a m o n g  o t h e r  factors ,  m i g h t  be  i n v o l v e d  in  t h e  regu-  
l a t i on  of a l t e r n a t i v e  r e s p i r a t o r y  p a t h w a y s .  T he  level  of 
G~6-P d e h y d r o g e n a s e  in b a r l e y  t i ssues  is low c o m p a r e d  to  
t he  in vivo va lues  of O~-uptake.  Therefore ,  a r e g u l a t o r y  
f u n c t i o n  of G-6 -P  d e h y d r o g e n a s e  a c t i v i t y  as  a pace-  
m a k e r  seems  possible.  I t  shou ld  also be  s t ressed  t h a t  t he  
m e t a b o l i c  a l t e r a t i ons  desc r ibed  above  are k n o w n  to  occur  
in  d iseased t issues  as well~-7 a n d  ev idence  is a c c u m u l a t i n g  
to  show a n  inc reased  p a r t i c i p a t i o n  of t h e  hexose  m o n o -  
p h o s p h a t e  s h u n t  in  t h e  r e s p i r a t i on  of d i seased  p l an t s ,  a t  
l eas t  in  some s tages  of disease d e v e l o p m e n t  s - n .  The re -  
fore, t he  m e t a b o l i s m  of d iseased  t i ssues  a n d  t h a t  of t h e  
d e t a c h e d  leaves  revea l s  a n u m b e r  of s imi la r  cha rac t e r i s -  
t ics  ~. 

As to  t h e  n a t u r e  of increase  in e n z y m e  levels  in  de-  
t a c h e d  leaves,  we c a m e  to t he  conclus ion  t h a t  i t  c a n n o t  be  
due  to de novo e n z y m e  p r o t e i n  syn thes i s .  E x p e r i m e n t s  
w i t h  G-6-P  d e h y d r o g e n a s e  h a v e  s h o w n  t h a t  t he  aug-  
m e n t a t i o n  in  e n z y m e  a c t i v i t y  c a n n o t  be  i n h i b i t e d  b y  
t r e a t i n g  d e t a c h e d  leaves  w i t h  0.25 m g / m l  c rys ta l l ine  r ibo-  

nuc lease  or  1 0 - a M  2, 4 -d in i t ropheno l ,  c o m p o u n d s  k n o w n  
to  b lock  p r o t e i n  syn thes i s .  B y  con t r a s t ,  t h e  increase  in  en-  
z y m e  a c t i v i t y  was m a r k e d l y  i n h i b i t e d  w h e n  t he  leaves  
were p laced  in  1 0 - ~ M  k i n e t i n  (Table) .  C o n c o m i t a n t  de te r -  
m i n a t i o n  of so lub le  p r o t e i n s  in  k i n e t i n - t r e a t e d  b a r l e y  
leaves  has  s h o w n  a c o n s t a n t  or  e v e n  inc rea s ing  p r o t e i n  
level  as c o m p a r e d  to  i n t a c t  p l an t s .  Therefore ,  i t  seems 
l ikely t h a t  t h e  h i g h e r  level  of G-6 -P  d e h y d r o g e n a s e  ( and  
o t h e r  enzymes)  in  d e t a c h e d  l eaves  is due  to  p r o t e i n  
b r e a k d o w n .  P r o b a b l y  a p r o t e o l y t i c  l i b e r a t i o n  of  l a t e n t  
e n z y m e s  f rom i n a c t i v e  fo rm ( r ibosomes?)  is i nvo lved .  
P ro t eo ly t i e  a c t i v a t i o n  of e n z y m e s  in m i c r o s o m a l  p r e p a r a -  
t ions  has  r e c e n t l y  been  desc r ibed  ~,*~. 

Effect of kinetin on the activity of G-6-P dehydrogenase in detached 
barley leaves (representative experiment) 
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Fig. 1. Respiratory drift  and the act ivat ion of G-6-P dehydrogenase 
in detached barley leaves. • Oz-uptake of control leaves. © O~- 
uptake of detached leaves. A G-6-P dehydrogenase activity in con- 
trol leaves. 5? G-6-P dchydrogenase activity in detached leaves, 
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Fig. 2. Effect of datachment on the malonate sensitivity of barley 
leaves. (~ Control. • Detached. Average values from four experi- 

ments. 

K i n e t i n  af fec ts  n o t  on ly  t h e  e n z y m e  level  (as m e a s u r e d  
in cell-free ex t rac t s )  b u t  t he  in vivo O , - u p t a k e  as well. The  
r e s p i r a t o r y  dr i f t  c an  be  p r e v e n t e d  b y  k i n e t i n  to  a h i g h  ex-  
t e n t  a n d  t h e  m a l o n a t e  s e n s i t i v i t y  of r e sp i r a t i on  in de-  
t a c h e d  k i n e t i n  t r e a t e d  l eaves  t e n d s  to  be  s imi la r  to  t h a t  
of i n t a c t  ones.  These  o b s e r v a t i o n s  a re  in  l ine w i t h  a r e c e n t  
no te  on  the  c a r b o n  spa r i ng  ef fec t  of kinetin~4. 

A de ta i l ed  desc r ip t ion  of these  e x p e r i m e n t s  will be  
g iven  in A c t a  bot .  Acad.  Sci. H u n g .  3 

Zusammen/assung. I n  a b g e t r e n n t e n  B l i i t t e r n  werden  
ve r sch iedene  E n z y m e ,  b e s o n d e r s  a b e r  die P e n t o s e p h o s -  
p h a t c y c t u s - D e h y d r o g e n a s e n  a k t i v i e r t .  Gle ichze i t ig  s t e ig t  
die A t m u n g s i n t e n s i t i i t  an .  Die  Malona t sens i t iv i t~ i t  d e r  
O , - A u f n a h m e  n i m m t  ab.  Die  A u s b i l d u n g  de r  o b i g e n  
Stof fwechse l lage  k a n n  d u r c h  K i n e t i n  g e h e m m t  werden.  
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