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The invest igat ion of the laws of the action of va r ious  growth r egu la to r s  on the act ivi ty  of enzyme 
s y s t e m s  may  a s s i s t  the d i rec ted  s ea r ch  for  physiological ly  act ive  substances .  P a p e r s  have appea red  in 
which the influence of gibberel i ic  acid and f l - ( indol-3-yl )acet ic  acid (IAA) on the induced synthes is  of en-  
zymes  and a lso  the i r  action as e f fec tors  caus ing a change in the phys icochemica l  s ta te  of enzymes  have 
been r epo r t ed  [1]. Some communica t ions  give informat ion  on the act ivat ing effect  of va r ious  enzyme s y s -  
t e m s  of organic  acids (dicarboxylic  acids ,  some acids  of the Krebs  cycle) ,  r a i s ing  the ene rgy  level  of the 
whole plant o rgan i sm [2]. Very  l i t t le  is  known about the act ion of growth r egu la to r s  on plant  mala te  de-  
hydrogenase  (MDH) [3, 4], and the re fo re  we were  in te res ted  to study the influence of some organic acids 
on the act ivi ty  of MDH of cotton seeds ,  both in dormant  seeds  and in the p r o c e s s  of  the i r  sprouting.  

The invest igat ion was p e r f o r m e d  with an ex t rac t  obtained f rom defatted cot tonseed f lour by a method 
desc r ibed  p rev ious ly  [5]. The MDH act iv i ty  was de te rmined  in the p r e s e n c e  of IAA and succinic,  a scorb ic ,  
butyric ,  a - a m i n o b u t y r i c ,  ~ -aminobutyr ic ,  and phenylbutyr ic  acids and also 2 ,4-dichlorophenoxyacet ic  acid 
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Fig. 1. Influence of some organic  acids on the act ivi ty  of the MDH 
of dormant  (a) and sprout ing (b) cotton seeds:  1) /~-( indol-3-yl)ace-  
t ic acid; 2) phenylbutyric  acid; 3) butyr ic  acid; 4) a - a m i n o b u t y r i c  
acid; 5) T-aminobutyr ic  acid; 6) dist i l led water ;  7) 2,4-D. 
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(2,4-D) in concen t ra t ions  of 10-1-10 -15 M. The g rea t e s t  ac t iva t ing  effect on MDH was shown by IAA in a 
concent ra t ion  of 1 • 10 -8 M and phenylbutyr ic  ac id  in a concentra t ion of 1 • 10 -6 M. At all concent ra t ions ,  
2,4-D s u p p r e s s e d  the ac t iv i ty ,  while succinic  and ascorb ic  acids  had no effect (Fig. lb).  

The change in the ac t iv i ty  of MDH in a 10-day pe r iod  of the sprout ing of the seeds  was a lso  s tudied 
(see Fig.  la ) .  It i s  not constant  over  the pe r iod  ment ioned but on the fifth day i t  r eaches  a maximum which 
exceeds  the ac t iv i ty  of the  dormant  seeds  by a fac tor  of 2.5. The p r e l i m i n a r y  s teeping  of the seeds  in so -  
lutions of the ac ids  ment ioned sha rp ly  changes the pat tern ,  and the max imum ac t iv i ty  a ppe a r s  on the f i r s t  
and second days.  f l - ( Indo l -3 -y l )ace t i c ,  phenylbutyr ic ,  butyr ic ,  and a - a m i n o b u t y r i c  ac ids  i n c r e a s e  the a c -  
t ivi ty,  while ~/-aminobutyric  ac id  has an inhibi t ing effect.  

Thus, the facts  given show the cons ide rab le  influence of these  ac ids  on the MDH act ivi ty.  A d e t e r -  
minat ion of the nature  of the changes caused  i s  the subject  of fur ther  study. 

E X P E R I M E N T A L  

The p ro te in  in the solut ions was de t e rmined  by the biuret  reac t ion  and by the W a r b u r g - C h r i s t i a n  
method [6]. 

The ac t iv i ty  of the ma la t e  dehydrogenase  was de te rmined  s p e c t r o p h o t o m e t r i c a l l y  f rom the oxidation 
of NAD • H 2 and the d e c r e a s e  in the opt ical  densi ty  at 340 nm [5]. 

The expe r imen ta l  mix tu re  for  de te rmin ing  the influence of the ac ids  ment ioned cons i s ted  of 0.51 
/~mole of oxaloace t ic  ac id  neu t ra l i zed  with 2% KOH solution and 0.17 #mole  of NAD. H 2. The acid under in -  
ves t iga t ion  was added in an amount of 1 • 10 -1 to 1 • 10 -15 M af te r  previous  neut ra l iza t ion  with a 2% solution 
of a lkal i  and 2-5 pg  of enzyme.  The total  volume of the reac t ion  mix tu re  was brought up to 3 ml with 0.1 
M phosphate  buffer,  pH 7.4. The phosphate buffer was used as  control .  The ac t iv i ty  was m e a s u r e d  e v e r y  
30 sec for  3 rain. 

The enzyme was incubated  in a solution of the substance being studied for  10 rain. The oxaloacet ic  
acid  and the NAD- H 2 were  added at the beginning of the react ion.  

Sprouting. The seeds  were  s teeped in the substance under inves t iga t ion  in the following concen t r a -  
t ions:  1 .10  -8 M indo ly lace t i c  acid;  1 • 10 -6 M phenylbutyr ic  acid;  1 .10  -5 M butyr ic  and ~/-aminobutyric 
ac ids ;  i • 10 -4 M ~ - a m i n o b u t y r i c  acid  neu t ra l i zed  with 2~0 KOH solution; and, in the case  of the control ,  in 
d i s t i l l ed  water ,  in a r a t i o  of 30 ml of solut ion to 100 g of seeds.  The mix ture  was v igorous ly  shaken for 
6 h and was then p l aced  in sand that had been ca re fu l ly  washed with hot water .  The seeds  were  sprouted 
in the l ight  at room t e m p e r a t u r e  (22-25°C) and were  watered  with d i s t i l l ed  wa te r  e v e r y  day. 

S U M M A R Y  

1. f l - ( Indo l -3 -y l )ace t i c  acid  (IAA) and butyr ic ,  phenylbutyr ic ,  a - a m i n o b u t y r i c ,  and 7 -aminobu ty r i c  
ac ids  have an ac t iva t ing  effect  on the mala te  dehydrogenase  (MDH) of dormant  and sprout ing cotton seeds ,  
while 7 - aminobu ty r i c  ac id  inhibi ts  the MDH of the sprout ing seeds .  

2. The max imum MDH ac t iv i ty  i s  found on the fifth day of sprout ing  of cotton seeds .  The p r e l i m i -  
na ry  s teeping  of the seeds  in solut ions of organic  acids  changes the t ime of max imum ac t iv i ty  to the f i r s t  

and second days.  
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