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Derivat ion  of the Rate Equat ion  for the Aspartate  
Menten  A s s u m p t i o n s  

The  ra te  equa t ion  for the  enzymat ic  mechan i sm exempl i -  
fied by  aspar t a t e  aminot ransferase  has been der ived f rom 
s t eady-s t a t e  theory  (ALBERTY ~, VELICK and VAVRA ~), bu t  
i t  has no t  been repor ted  before  t h a t  the  der iva t ion  can 
be made  using the  Michael is-Menten condit ions.  

Symbols  are those  r ecommended  by  the  E n z y m e  Com- 
mission of the  In t e rna t iona l  Un ion  of Biochemis t ry ,  
modif ied  in t h a t  the  2 half - react ions  are t r ea ted  separately,  
the  symbols  referr ing to  the  second enzyme  form being 
dis t inguished where  necessary by  the  p r ime  ('), and  in 
t h a t  cer ta in  addi t ions  are required,  name ly :  

e t = e + e' ( total  enzyme  concentra t ion) ,  

K a, K b are  the  ' t rue  Kin' for the  subst ra tes  A and B,  as 
defined by  VELICK and VAVRA 2. 

The  2 half- react ions  are :  
k 

E + A  ~ E A  - ~- E ' + p r o d u c t  1, 

t i c  ----- (e - p)a/p , 
k" 

E ' +  B , " E" B > E + p r o d u c t  2, 

KB -- ( e ' -  p ' )b/p ' .  

For  any  cons tan t  overal l  reac t ion  rate,  the  rates  of the  
2 half - react ions  mus t  be  equal,  for  if t h e y  were not,  the  
enzyme  form produced  by  the  faster  would  accumula te ,  
and the  enzyme  form consumed by  i t  would be  deple ted  
unt i l  t he  2 ra tes  became  equal,  i.e. v = k p = k ' p ' .  There-  
fore (p/p') = (h'/k) (=  R, say). Thus  the  concent ra t ions  
of the  2 enzyme-subs t r a t e  complexes  are in a f ixed ra t io  
dur ing  any  per iod of cons tan t  reac t ion  rate,  i r respect ive  
of subs t ra te  concentra t ions .  The  va lue  of R could be  
a l tered if k and k'  themselves  were a l tered bu t  no t  o ther-  
wise. 

No te  that ,  

e = p (1 + K x / a  ), e" = p (1 + K B / b ) / R .  

Therefore,  
et R (1 + KA/a) 

e = 
i + KB/b + R ( 1 +  KA/a) ' 

A m i n o t r a n s f e r a s e  M e c h a n i s m  f r o m  the Michae l i s -  

h t e t 

v = k p = k "  e / R ( 1  + K , 4 / a ) =  i + KB/b + R (1 + Ka/a)  " 

The ra te  equa t ion  der ived f rom s teady-s ta te  theory  m a y  
be  wri t ten ,  

VmaJv = 1 + Ka/a  + Kb/b ,  

and the  fol lowing correspondences  are  readi ly  ob t a ined :  

Irma x = k" et/(1 + R ) ,  K a = R KA/(1 + R ) ,  

1~b = gd(1 + R). 

The  new equa t ion  predicts  ha l f -max ima l  ve loc i ty  when  
half  the  to ta l  enzyme  exists  as to ta l  enzyme-subs t ra te  
complex.  This  m a y  be ach ieved  in an inf ini te  va r i e ty  of 
combina t ions  of subs t ra te  concentra t ions ,  b u t  f ixing the  
concen t ra t ion  of one, fixes the  other.  

The  factors  1/(1 + R) and R/(1 + R) express the  con- 
cen t ra t ion  of E ' B  and E A  respec t ive ly  as p ropor t ions  of 
the  to ta l  enzyme-subs t ra t e  complex.  I t  should be  no ted  
t h a t  R cannot  be equa ted  w i t h  the  ra t io  of pyr idoxa l  to  
py r idoxamine  forms of aspar ta te  aminotransferase .  In-  
deed i t  has no simple physical  in te rpre ta t ion ,  since there  
are, in real i ty,  more than  2 forms of enzyme-subs t ra t e  
complex.  

Rdsum£ On p e u t  d4duire l%quat ion de vi tesse de la 
r6act ion catalys6e par  la t r ansaminase  g lu tamique  - oxal-  
ace t ique  (EC 2.6. 1.1) en u t i l i sant  les pos tu la ts  de 
Michaelis et Menten,  ainsi que  l ' hypothgse  de , S teady-  
S t a t e , .  
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Effect of H o r m o n e s  on Acid  M u c o p o l y s a c c h a r i d e  

I t  has been found t h a t  ur idine diphosphate-D-glucuronic  
acid (UDPGA)  and g lucosamine-6-phosphate  (Gm-6-P) 
are  i m p o r t a n t  in te rmedia tes  as monosacchar ide  units  for 
the  synthesis  of acid mucopolysacchar ides  (AMPS) 1. 
U D P G A  can be conver ted  enzymat ica l ly  f rom uridine 
diphosphate-D-glucose (UDPG) by  a dehydrogenase-~, and 
hexose-6-phosphate  and L-glutamine (L-glut.) form 
Gm-6-P  and g lu tamic  acid by  the  L-glut.-D-hexose-6- 
phospha te  t ransamidase  ~. The  metabo l i sm of A M P S  is 
known to be inf luenced by  var ious  hormones  ~. However ,  
some of the  d a t a  are still  contradictoryS,% 

In  this inves t igat ion,  U D P G  dehydrogenase  (UDPG-  
DH),  L-glut.-D-fructose- 6 -phospha te (F6P) - t ransamidase  
and L-g lu t . -D-g lucose -6 -phospha te (G6P) - t r ansamidase  
act iv i t ies  were  s tudied  in the  normal  skin of mice, as 
were the  effects of var ious  hormones  on these  enzymes  
compara t ive ly .  

Synthes i s  in M o u s e  Skin .  An E n z y m e  S tudy  

Materials and methods. Thi r ty -s ix  female  and 12 male  
Swiss albino mice, weighing 16--23 g, were kep t  on an 
op t imal  l abora to ry  die t  and were g iven  wate r  ad l ibi tum.  
T h e y  were d iv ided into  7 groups,  i.e. no rmal  and t r ea t ed  
wi th  4 di f ferent  hormones.  I n  the  sex ho rmone - t r ea t ed  
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