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Regulation of Glutamate Dehydrogenase Level in Excised Pea 
Roots by Some Exogenously Supplied Compounds with Auxin 

Activity 
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Absl rae l .  Bes ides  IAA,  o the r  c o m p o u n d s  wi th  a u x i n  ac t iv i ty  (of b o t h  indole a n d  nen- indole  
n a t u r e )  c an  also cause  an  increase  in g l u t a m a t e  dehydrogenase  level in exc ised  pea  roots.  The  
effect of  t hese  s u b s t a n c e s  is p r o b a b l y  no t  m e d i a t e d  by  e thy lene ,  depends  on p ro t eosyn thes i s ,  is 
i n d e p e n d e n t  of  t he  r egu la to ry  effect of  suga r s  a n d  need  n o t  be inf luenced b y  t he  a n t a g o n i s m  
b e t w e e n  a u x i n s  a n d  eytokin ins .  

I t  has been known tha t  indole-3-acetic acid (IAA) can increase the level of 
glutamate dehydrogenase (GDH) in explants derived from cambiM tissues of 
Cichorium roots ( B E S E M E R  1968), in soybean callus explants (SouLE~ and 
OLSO~ 1969) and in isolated pea roots (SAHVLKA 1972). The aim of this paper 
was to ascertain if other substances, related to IAA either in composition or 
in the effect, cau influence GDH level similarly as IAA. 

For  th i s  r eason  the  effects of  n a p h t h a l e n a c e t i c  adid (NAA), indolepropionic  acid ( IPA),  imlole-  
b u t y r i c  ac id  (IBA),  indolelactic acid (ILA) a n d  of  e threl  were followed. S i m u l t a n e o u s l y  t he  
effect of  k ine t in  alone a n d  of  k ine t in  in c o m b i n a t i o n  wi th  N A A  a n d  I P A  was  also inves t iga ted .  
N A A ,  IPA,  I B A  an(] I L A  were d issolved by  add ing  K O H ,  e thre l  was also neu t r a l i zed  by  K O H ;  
t he  resu l t ing  p H  va lue  was in all t he  cases  approx .  6; t hus ,  the  resu l t s  were no t  af fected by  an  
increase  in HI+ concen t r a t i on  in the  m e d i u m .  T he  above  m e n t i o n e d  s u b s t a n c e s  were a d d e d  to the  
m e d i u m  af te r  cold bacter ia l  f i l t ra t ion j u s t  before the  i ncuba t ion  of root  s e g m e n t s ,  k ine t in  before 
a u t o c l a v i n g  the  l iquid m e d i u m .  T he  e x p e r i m e n t s  were carr ied ou t  wi th  3 cm long apical  s e g m e n t s  
o f  p r i m a r y  roo t  isolated f rom 6 d a y s  old pea  seedl ings  (Pisum sativum L. ev. ' R a m a n ' )  g e r m i n a t e d  
u n d e r  asept ic  condi t ions ,  as  descr ibed earl ier  (SAg~'LKA 1972); the  inorganic  l iquid m e d i u m  was  
t he  s a m e  as  welt. The  effect, of  the  above  m e n t i o n e d  c o m p o u n d s  was followed in b o t h  t he  presence  
(20 g sucrose  I -I ) a n d  the  absence  o f  s u g a r  in the  m e d i u m  to es tab l i sh  if a u x i n s  do no t  affect  G D K  
level  ind i rec t ly  v ia  the  m e c h a n i s m  regu la t ed  by  suga r s  (see SAnULKA et al. 1975). E th re l  was  
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included into the experiments to ascertain if the increase in GDH level caused by substances 
with auxin activity is mediated by ethylene. GDH activity uas determined spectrophotometrically 
according to NADHo oxidation. 

A statistically significant unambiguous increase in GDH activity was 
caused by higher concentrations of NAA, IPA and IBA (Fig. 1). The effect of 
concentrations lower th~n 10 -6 M was not statistically significant, 10 -3 M 
concentration was toxic. The effect of ILA was slight and statistically sig- 
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Fig. l. The effect of naphthaleneacetic acid (NAA), indolepropionic acid (IPA), indolebutyrie 
acid (IBA) and indolelactic acid (ILA) on glutamate dehydrogenase activity (A E g-1 fresh, 
weight rain-Z) in excised pea roots. Abscissa: substance concentration; ordinate: GDH activitys 
O medium containing sugar (20 g sucrose per ]itre), ~ medium without sugar. Full pointt  
�9 �9 denote that  the difference from the control (no substance added) is statistically significant 
(starting at the P 0.05 level). 

nificant only in the medium containing sugar, in which the differences be- 
tween individual experiments were less pronounced; ]LA also shows the 
lowest auxin activity among the compounds investigated (T~IMANN 1958). 
The observed effect of the substances with auxin activity was independent 
of the presence or absence of sugar in the medium (Fig. 1). Ethrel in con- 
centration range from 3 • l0 ~ M to 1 • 10 -3 M had no influence on GDH level 
at all (results not presented). Kinetin (0.1; 1 and 5 ppm) did not influence 
GDH level irrespective of the presence (20 g sucrose 1-1) or absence of sugar 
in the medium and did not abolish the increase in GDH level caused by NAA 
and IPA (results not presented). Actidione inhibited the increase in GDH 
level caused by NAA and IPA. 

The results presented here indicate that ,  besides IAA, other substances 
with auxin act ivi ty (of both indole and non-indole nature) can also cause an 
increase in GDH level and tha t  the increase roughly corresponds to their 
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auxin activity. The effect of these compounds is probably not mediated by 
ethylene (as deduced from the experiments with ethrel), depends on proteo- 
synthesis, is independent of the regulatory effect of sugars and need not  be 
influenced by the antagonism between auxins and eytokinins. However, the 
relatively high concentrations (from the point of view of the roots) of exogen- 
ously supplied substances needed for a significant increase in GDH level in 
isolated roots indicate that  endogenous substances with auxin activity 
probably do not play a significant role in the regulation of GDH level in the 
roots of intact normally growing plants. 
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