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Glutamic Acid Dehydrogenase Activity in 
Muscles of Dystrophic Mice 

Numerous  b iochemical  inves t iga t ions  on a he red i t a ry  
muscular  dys t rophy  of mice h a v e  deal t  wi th  metabol ic  
processes invo lved  in glycolysis x or  in proteolysis  2 or  wi th  
Oxidative steps ~. An increase of some dehydrogenases  in 
the dys t rophic  muscle has prev ious ly  been described wi th  
a h is tochemical  m e t h o d  ~. Leve ls  of some g lu tamic  acid 
t ransaminase  (GO-T, GP-T)  were  also e levated  in the  
dystrophic muscleS,6. I n  v iew of such enzyme  elevat ion,  
i t  seemed pe r t inen t  to confirm biochemical ly  t he  ac t i v i t y  
level of g lu tamic  acid dehydrogenase ,  which is coupled 
with g lu tamic  acid t r ansaminase  ac t iv i ty .  A to t a l  n i t rogen  
COncentration in the  muscle was also de te rmined  in normal  
and dys t rophic  mice. 

Method. Dete rmina t ions  of g lu tamic  acid dehydro-  
genase ac t i v i t y  and  a to ta l  n i t rogen concen t ra t ion  were 
made in skeleta l  muscles of s t ra in  C57BL/6J  dys t rophic  
mice and the i r  normal  l i t t e rmates  or iginal ly  ob ta ined  
from the  Jackson  Labora to ry .  The  mice were fed wi th  a 
COmplete die t  of Oriental  F a r m  N M F  pellets  and wa te r  
ad l ibi tum. The muscle was dissected f rom the  hind legs 
and was homogen ized  in cold water .  Af te r  i / ,  h e lu t ion  in 
an ice box, the  homogena t e  was  f i l tered th rough  c o t t o n  
gauze, and used for de t e rmina t ion  of a to ta l  n i t rogen  
concentra t ion  and for enzyme  assay. G lu tamic  acid de- 
hydrogenase a c t i v i t y  was de te rmined  in an  anaerobic  
thunberg  tube  wi th  N A D +  in t e rms  of a ra te  of decoloriza- 
tion of me thy lene  blue ~. 

Results and discussion. A marked  increase of g lu tamic  
acid dehydrogenase  ac t iv i ty  was shown in the  skeletal  
muscle of mice wi th  he red i t a ry  muscular  dys t rophy  when 
the  me thy lene  blue m e t h o d  was used (Table). These  da t a  
Coincided well w i th  the  resul ts  of o ther  inves t iga tors  
obtained wi th  the  use of a T P T Z  techn ique  s. 

I t  is well known t h a t  the  composi t ion  of the  muscle is 
markedly  a l tered in dys t roph i c  mice. Thus i t  was at-  
t empted  to measure  a to t a l  n i t rogen  concen t ra t ion  in t he  
.Iauscle so t h a t  a proper  reference base migh t  be establ ished 
na COmparing enzyme  act ivi t ies  be tween  normal  and 
dyst rophic  muscles. As a result ,  a considerable  difference 
Was found in enzyme  ac t i v i t y  when ca lcula ted  on the  
basis of a to ta l  ni t rogen.  

Changes in g lu tamic  acid dehydrogenase  ac t i v i t y  of t he  
muscle were also examined  in dys t rophic  mice and the i r  
controls a t  var ious  ages (Figure). 20 days  af ter  b i r th ,  
When paralysis  had  progressed considerably  in the  hind 
legs, enzyme  ac t iv i ty  of dys t roph ic  nmscle  became higher  
than  t h a t  of no rmal  mice. Al though  the  enzyme  ac t iv i ty  
Was near ly  cons tan t  in the  normal  muscle,  an increase of 
the ac t iv i ty  was shown in the  dys t rophic  muscle  as 
Severity of disease increased. A t  a severe  s tage  of the  
disease (about  4 mon ths  of age), t he  grea tes t  ac t iv i ty  of 
the enzyme occurs, followed by  a marked  decrease of the  
ac t iv i ty  in the  t e rmina l  s tage of the  disease. 

Ghitamic acid dehydrogenase activity and total nitrogen concentra- 
tion in muscles of dystrophic mice 

Enzyme activity Tntal nitrogen 

(7 NADH/mg (~, NADHImg (rag nitrogen/g 
wet weight/h) nitrogen/h) wet weight) 

COntrols 53.24 ~ 14.33 2475.12 ~ 666.20 21.51 ~ 0.53 
DYStrophic 78.41 :[: 4.17 4864.14 ~ 258.68 16.12 :t: 0.42 
Significance P < 0.05 P < 0.01 P < 0.01 

In  v iew of this  increase of g lu tamic  acid dehydrogenase  
in the  dys t rophic  muscle,  one would  suggest  t h a t  g lu tamic  
acid ob ta ined  f rom the  muscle could be t rans formed  into  
a-ketoglutaxic  acid which would  en ter  the  citric acid cycle 
in order  to  keep the  cycle proper ly .  A high level  of 
a -ke toglu ta r ic  acid dehydrogenase  9 or  g lu tamic  acid 
t ransaminase  (GO-T, GP-T)  in a severe  s tage of the  disease, 
which is the  enzyme  of coupl ing reac t ion  wi th  g lu tamic  
acid dehydrogenase ,  found in the  dys t roph ic  muscle,  is 
in a g r e e m e n t  wi th  the  present  results.  On the  o ther  hand,  
an increase in the  level  of a -ke toglu tar ic  acid excret ion ~° 
means,  in spi te  of the  in tac tness  in a to t a l  oxygen  up-  
t ake  n, t h a t  the  g lu tamic  acid to the  m-ketoglutaric acid 
sys tem for energy  supp lemen t  is no t  indispensable  for a 
p r i m a r y  de le t ion  in the  disease. 
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Variation of the activity of muscle glutamie acid dehydrogenase 
(GLDH) from normal (e - -e )  and dystrophic (o~o) mice, as a 
function of age. Activity is expressed as ]~g of NADH formed per mg 
of tissue wet weight/h. Each point represents the average value from 

3 different animals. 

Rdsumd. L 'ac t i v i t 6  de la d6shydrog6nase g lu t amique  a 
6t6 6tudi6 dans  le tissu muscula i re  de ta souris a t t e in te  de 
dys t rophie  muscula i re  h6r6ditaire.  La  d6hydrog6nase 
g lu t amique  est  peu ac t ive  dans le muscle dys t roph ique  
de la souris jeune,  alors que  l ' ac t iv i t6  de  cet  enzyme  est  
f o r t e m e n t  augment6e  dans  le muscle  de la souris p lus  
~g6e (12-18 semaines).  D ' a u t r e  part ,  l ' ac t iv i t6  de l ' enzyme  
est diminu6e dans  le muscle de la souris lorsque la 
malad ie  6volue. 
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