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A method of de termining %,-aminobutyra te-c~-ketoglutara te  t r ansaminase  activity based on in t e r -  
action of succinate  semialdehyde,  fo rmed  during the enzymic reac t ion ,  with 3 -methy l -2-benz th iazo lone-2-  
hydrazone,  is desc r ibed .  

This paper  descr ibed  a rapid method of determining activity Of , / - aminobutyra te -cL-ke tog lu ta ra te  
t r ansaminase  (GAKT), t r a n s f e r r i n g  aa amino group f rom ~/-aminobutyric acid (GABA)to a -ke tog lu ta r ic  
acid. The act ivi ty of this enzyme  is de te rmined  f rom the inc rease  in glutamic acid o r  succinate semia l -  
dehyde (SSA) fo rmed  during the reac t ion .  However ,  existing methods  e i ther  a re  complicated and require  
much t ime o r  they need special  appara tus .  For  instance,  when a chromatographic  method is used to de-  
t e rmine  GAKT activity the resu l t s  of the analysis a re  not known until 1 or  2 days l a te r .  The method o f  
Baxter  and c o - w o r k e r s  [1], based on de terminat ion  of glutamic acid by format ion  of a chelate complex with 
copper  ions,  is quicker  but this method is cu m b e r so m e  and unsuitable fo r  use in batch analysis .  In the 
l i te ra ture ,  highly sens i t ive  f luo romet r i c  methods descr ibed  by Salvador and c o - w o r k e r s  [4], and Pit ts  and 
co -wor ke r s  [3], and a r ad iome t r i c  method proposed by Waksman and c o - w o r k e r s  [6] have been descr ibed.  
However ,  despi te  the advantages of these  methods,  the i r  use is l imited to labora tor ies  possessing the 
n e c e s s a r y  f luoromet r ic  or  r ad iome t r i c  apparatus .  The method now proposed  is based on the react ion de-  
scr ibed by Sawiski and c o - w o r k e r s  [5] fo r  de terminat ion  of carbonyl  compounds by means of 3 -methy l -  
2 -benz th iazo lone-2-hydrazone  (MBTH). Format ion  of a colored  compound between MBTH and SSA lies 
at the basis  of de te rmina t ion  of the la t t e r ,  and it takes place in two s ep a ra t e  react ions:  condensation of 
the MBTH molecule  with SSA, and a p r o c e s s  of format ion  of a co lo red  der iva t ive  with the part icipat ion of 
f e r r i c  ions and a second molecule  of MBTH. In organic c h e m i s t r y  exper ience  has now been gained of the 
de terminat ion  of seve ra l  carbonyl  compounds by means  of this reac t ion  [2]. 

TABLE 1. Reproducibi l i ty  of 
Measurements  of Activity of P a r -  
t ial ly Pur i f ied  GAKT Prepa ra t ion  
f rom Rat Bra in  (activity exp re s sed  
in ~mol6s SSA fo rmed  during 1 h, 
per  mg protein)  

Acti~ty 

16,5 
15,0 
15,5 
13,7 
15,3 
15,0 
14,2 

8 
9 
10 
11 
12 
13 
14 

Activity 

15,0 
15,5 
14,6 
13,8 
14,7 
14,6 
15,2 

The main difficulty in the use of this reaction for determining 
GAKT has been the need to choose conditions wader which an excess 
of (~-ketoglutaric acid over the amount capable of reacting with 
MBTH would not interfere with the accuraby of SSA estimation. 

SSA was obtained by hydro lys i s  of 2 ,4 ,6- t r is-(f l  -cyanoethyl)-  
t r ioxan.  The concentra t ion of SSA was determined by the bisulfite 
method.  A s tandard solution of SSA was kept in a f rozen state at 
--20 ~ A 1% solution of MBTH was p repared  before  the exper iment .  
A 0.25% solution of f e r r i c  ch lor ide  was p repared  by dissolving the 
sa l t  in 0.01 N hydrochlor ic  acid.  

To c a r r y  out the enzymic reac t ion  a mixture  was used con-  
taining (in 1.5 ml) the requi red  amount  of enzyme,  50 ~moles a -  
ketoglutar ic  acid, '~0 #moles  GABA, 20 ~g pyridoxal-5-phosphate ,  
20 ~g reduced gl utathione ;. and 200 ~moles  t r i s  buffer  (pH 8.4). The 
enEymic react ion was c a r r i e d  out at  37 ~ and stopped af ter  I h by 
addition o f  0.5 ml of 20% t r i ch lo roace t i c  acid.  
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Fig.  1. Light  absorpt ion  s p e c t r u m  
by  co lored  de r iva t ive  of SSA and 
MBTH. Ordinate, optical density 
(in extinction units); a b s c i s s a ,  
wavelength (ralx). 

Fig.  2. ~Calibration graph  f o r  d e t e r -  
mining SSA concent ra t ion .  Ordina te ,  
optical  dens i ty  (in extinction units);  
a b s c i s s a ,  content  of SSA in s a m p l e  
( x l O  "~ m o l e ) .  

The prec ip i ta ted  pro te ins  were  r emoved  by cent r i fugat ion for  5 rain at  5000 r p m .  Next ,  10-100 pl of 
deprote inized reac t ion  mix tu re  containing 0.02-0.16 #mole  SSA was added to 0.5 ml  of 1% MBTH solution.  
Af te r  s tanding fo r  5 rain, the s amples  were  placed on a. boil ing wa te r  bath,  incubated for  3 rain, and then 
cooled with wa te r  at  22-25 ~ for  5-8 rain. The cooled s a m p l e s  w e r e  then t r ea t ed  With a 1 ml 0.25% fe r r i c  
ch lor ide  solut ion,  and 5 rain l a t e r  4 ml acetone was added and the mix tu re  shaken.  

Spec t rophotomet r ic  m e a s u r e m e n t s  were  c a r r i e d  out for  i h a f t e r  development  of the co lo r  on the 
SF-4A spec t rop ho t om e t e r  in a quartz cuvette  1 cm wide. I t  is c l e a r  f r o m  Fig .  1, which shows the s p e c -  
t r u m  of the co lored  de r iva t ive  of  SSA with MBTH, that  the optical dens i ty  of the s a m p l e s  is b e s t  d e t e r -  
mined at  660 mix. The ca l ib ra t ion  graph (Fig. 2) was obtained under  condit ions identical  with those in 
which the enzymic  act ivi ty  was de te rmined ,  but instead of act ive enzyme ,  an inact ivated p r epa ra t i on  was 
used.  The reproducib i l i ty  of m e a s u r e m e n t s  of act ivi ty  of a pa r t i a l ly  purif ied GAKT p r e p a r a t i o n  f rom r a t  
b r a in  is s a t i s f ac to ry  (Table I) ,  the coeff icient  of va r i ance  being 3.3%. The whole p rocedu re  of d e t e r -  
mining ac t iv i ty  of the enzyme takes  1.5-2 h. 
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