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Effects of Pyridoxal  Phosphate and L-Dopapyrid0xal Phosphate on DOPA Decarboxylase Activity 

The convers ion of 3, 4 -d ihydroxypheny la l an ine  (DOPA) 
to dopamine  by  D O P A  decarboxylase  is known in an imal  ~ 
and  h u m a n  2 tissues. The m a x i m u m  D O P A  decarboxylase  
ac t iv i ty  is ob ta ined  by  the  addi t ion  of pyr idoxa l  phos-  
p h a t e  (PLP) to  t he  reac t ion  mixture ,  bu t  the  degree to  
which  the  enzyme is ac t iv i ted  depends  on PH,  subs t ra te ,  
source of enzyme,  and o ther  factors  3. There  have  been  
m a n y  repor t s  concerning compounds  which  inh ib i t  the  
enzymat i c  decarboxyla t ion ,  par t icu lar ly  of D O P A  ~. In  
the  p resen t  s tudy,  we wish to  r epor t  our observa t ions  on 
the  cont inuous  effect  of P L P  and  L - D O P A - P L P  solut ion 
on the  deca rboxy la t ion  of L-DOPA in the  ra t  liver, 
respect ively .  

Methods  and  materials.  Details  of t he  appa ra tu s  devised 
for an in s t an t aneous  and  cont inuous  m e a s u r e m e n t  of 
14CO~ produc t ion  f rom DOPA-carboxyl-a4C have  been 
publ i shed  previous ly  ,s, s. For  expe r imen ta l  procedure,  ra t  
l iver  homogena te s  were i ncuba ted  wi th  or w i thou t  PLP ,  
P L P  plus L-DOPA, and  L-DOPA in Ns, a t  37~ for 
10 rain. Af te r  10 rain of incubat ion,  0.12 ~xCi D O P A -  
carboxyP4C (specific ac t iv i ty :  3.4 ~Ci/mmole) was added  
to the  incuba t ion  chambe r  w i th  an enzyme concen t ra t ion  
of 2.5 mg  t issue/mL The to ta l  vo lume of incuba t ion  
mix tu r e  was 40 ml. Cont inuous  p lo t t ing  of the  14CO2 da t a  
was achieved by  a char t  recorder .  

Results .  The Figure  represen ts  da t a  showing changes  
in ra tes  of 14CO2 produc t ion  f rom DOPA-carboxyl-~4C 
w h e n  this  labeled subs t r a t e  was incuba ted  wi th  r a t  l iver 
homogena te s  w i th  or w i thou t  P L P ,  L-DOPA, and L-DOPA 
plus P L P .  

As shown in the  Table,  there  was no change  in ~4CO 2 
p roduc t ion  (p > 0.05) when  0.6 • 10 -s fl/i P L P  was in- 
cuba ted  wi th  liver 5omogena tes  as compa red  to values 
ob ta ined  w i thou t  P L P .  

Similarly, an unchanged  ~4CO2 produc t ion  (p > 0.05) 
was ob ta ined  in the  presence  of 15 • 10 -6 mole L-DOPA. 
A decreased ~*CO 2 p roduc t ion  was ob ta ined  in t he  pres= 
ence oI e i ther  2.5 m M  P L P  (p < 0.001) or 0.6 m M  P L P  
plus 15 • 10 -6 mole  L-DOPA (p < 0.00i), respect ively.  

Discuss ion .  I t  is known  t h a t  L-DOPA was generally 
added  to  the  enzyme sample  incuba ted  wi th  laC-labeled 
D O P A  for t he  m e a s u r e m e n t  of D O P A  decarboxylase  
ac t iv i ty  ~. L-DOPA is also known  to inh ib i t  the  decarboxy-  
la t ion of D O P A  b o t h  in vivo and  in v i t ro  s tudies  7. We  
have  observed,  however ,  t h a t  small  doses of L-DOPA did 

' no t  inf luence D O P A  decarboxylase  ac t iv i ty  of ra t  liver 
homogena te s  in 0.1 M p h o s p h a t e  buffer  a t  P H  7.0. Bu t  a 

Cumulative laCO2 production during initial 120 rain from DOPA- 
earboxyl-14C incubated with rat liver homogenates, with or without 
L-DOPA, pyridoxal phosphate, and L-DOPA plus pyridoxal phos- 
phate, respectively. Each series of studies consist of 4 experiments. 
14C production in 120 min is expressed as (percentage :~ S.E.)/g 
tissue. Results of t-test for probability of sigi~ifieance are made 
between means of each experimental group compared to the control 
group. 

Category laC production in 120 min 

Control 
0.6 mM PLP 
0.6 mM PLP + 15 DinGles L-DOPA 
15 wholes L-DOPA 
2.5 mM PLP 

9.160 • 0.398 
7.893 + 0.426 (p> O.O5) 
4.375 i 0.187 (p <0.001} 
8.863 • 0.932 (p > 0.05) 
3.443 • 0.142 (p < 0.001) 
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Composite data of the rates of 14CO 2 pro- 
duction from DOPA-earboxyl-t4C incubated 
with or without PL]P, L-DOPA, and PLP 
plus L-DOPA in a 0.1M phosphate buffer, 
pH 7.0. The ordinate represents the percent 
of incubated I~C produced as ltCO2/min/g 
tissue, and the abscissa represents time in min- 
utes after the administration of DOPA-car- 
boxyl-14C. Each point represents the mean of 
the 14CO 2 production of 4 experiments at the 
given time and the length of the vertical bar 
through each point represents • 1 standard 
error of the mean. 
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m a r k e d  i n h i b i t i o n  of the  e n z y m e  was found  a f t e r  t he  
a d m i n i s t r a t i o n  of 0.6 m M  P L P  plus  t he  s ame  a m o u n t  of 
L-DOPA. Such  an  enzyme  inh ib i t i on  was poss ib ly  caused 
b y  c o n d e n s a t i o n  p r o d u c t s  fo rmed  f rom L-DOPA and  P L P  
in t he  i n c u b a t i o n  chamber ,  such  as L - D O P A - P L P  com- 
plex  7. I t  is well  e s t ab l i shed  t h a t  L-DOPA and  m - h y d r o x y -  
p h e n y l e t h y l a m i n e s  r eac t  n o n e n z y m a t i c a l l y  w i th  alde- 
hydes  inc lud ing  P L P  to co r re spond ing  t e t r ahyd ro i so -  
qu ino l ine  de r iva t i ve s  8. These  p r o d u c t s  are s t ab le  7, 8 and  
can  a c c o u n t  for t he  i n h i b i t i o n  of enzymic  d e c a r b o x y l a t i o n  
a c t i v i t y  o b t a i n e d  in our  in v i t ro  s tudies .  Such an  in- 
h i b i t i o n  of D O P A  deca rboxy lase  b y  L-DOPA plus  P L P  
m a y  no t  be caused b y  a n  en la rged  pool  of L-DOPA 
s u b s e q u e n t  to  t he  a d d i t i o n  of car r ie r  L-DOPA to t he  
e n z y m e  mix tu re ,  s ince no change  in t he  d e c a r b o x y l a t i o n  
of D O P A  was found  w i t h  such  a ve ry  smal l  a m o u n t  of 
L-DOPA (Figure).  

The  fac t  t h a t  D O P A  deca rboxy la se  a c t i v i t y  is in- 
h ib i t ed  b y  L-DOPA plus  PLP ,  poss ib ly  b y  condens a t i on  
p roduc t s  fo rmed  f rom these  substra tesT,  8 m a y  s u p p o r t  
p rev ious  cl inical  9 a n d  e x p e r i m e n t a l  ~~ s tud ies  showing 
t h a t  py r idox ine  a n t a g o n i z e d  t he  a c t i v i t y  of L-DOPA in 
t he  t r e a t m e n t  of pa rk inson i sm.  In t e re s t ing ly ,  t he  s a l u t a r y  
effects as well  as the  serious side effects  obse rved  in 

p a t i e n t s  t r e a t e d  w i t h  L-DOPA were also reversed  b y  
p y r i d o x i n e  ~0, n .  

Sommaire. Les r6su l ta t s  o b t e n u s  d 6 m o n t r e n t  une  in- 
h ib i t i on  de  l ' ac t iv i t6  de la  D O P A  deca rboxy lase  p a r  de 
h a u t e  c o n c e n t r a t i o n  de P L P  ou de fa ible  c o n c e n t r a t i o n  de 
L-DOPA plus  PLP .  Ceci p o u r r a i t  exp l iquer  les observa-  
t ions  c l in iques  et  exp6 r imen ta l e s  p r6c6dentes  d 6 m o n t r a n t  
que  la pyr !dox ine  an tagon i se  l 'e f fe t  de L-DOPA util is~ 
darts le t r a i t e m e n t  de la ma lad ie  de Pa rk inson .  
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Sterols of the Brine Shrimp,  Artemia salina, from Mono Lake, California 

Mono Lake,  California,  has  no ou t l e t  for i t s  waters ,  
c o n s e q u e n t l y  i t s  sa l in i ty  is a lmos t  twice  t h a t  of t h e  sea. 
In  add i t i on  to t he i r  h igh  sa l t  c o n t e n t  (ca. 2.23 M) a n d  h igh  
c o n t e n t  of dissolved organic  m a t t e r  (ca. 62 rag/l), t h e  
wa te r s  of Mono Lake  h a v e  a fa i r ly  bas ic  p H  (ca. p H  9.6) 
w i t h  95% of t he  buffer  c apac i t y  c o n t r i b u t e d  b y  t he  
c a r b o n a t e - b i c a r b o n a t e  s y s t e m  a n d  t he  r e m a i n i n g  5% 
c o n t r i b u t e d  m a i n l y  b y  bora te .  As a resu l t  of th i s  e x t r e m e  
e n v i r o n m e n t ,  t he  biological  compos i t i on  of t h e  lake is 
r e la t ive ly  s imple  and  t he  h ighes t  o rgan i sm found  in t he  
lake wa te r s  is t he  b r ine  shr imp,  Artemia salina (L.). 
MASON ~ who ob t a ined  t he  d a t a  g iven  above,  has  su rveyed  
t he  l imnology  of Mono Lake  showing  t h e  e x t r e m e  env i ron-  
m e n t a l  cond i t ions  in  t h e  h a b i t a t  of these  shr imp.  Othe r s  ~, ~ 
h a v e  shown t h a t  t he  b r ine  s h r i m p  in Mono Lake  are 
phys io logica l ly  d i s t inc t  f rom t he  popu la t i ons  found  in 
San  Franc i sco  Bay,  California,  and  t he  G r e a t  Sal t  Lake  
of U t a h .  

Sterols  h a v e  been  impl i ca t ed  as h a v i n g  m a j o r  roles in 
m a i n t a i n i n g  the  s t ab i l i t y  of biological  m e m b r a n e s  3-5 and  
v a r i a t i o n s  in  t he  p e r m e a b i l i t y  of e r y t h r o c y t e  m e m b r a n e s  
h a v e  been  observed  as a resu l t  of r e m o v i n g  p a r t  of t h e i r  
s terol  c o m p l i m e n t  or r e p l a c e m e n t  of t he i r  choles terol  
c o n t e n t  w i t h  o the r  s terols  ~. Since cel lular  m e m b r a n e s  
serve as an  in te r face  be tween  an  o rgan i sm and  i ts  en- 
v i r o n m e n t  and,  since s terols  are a n  i m p o r t a n t  c o m p o n e n t  
of these  m e m b r a n e s ,  i t  was  possible  t h a t  t he  s terol  
compos i t i on  of A. salina f rom Mono Lake  would  be a l te red  
as a resu l t  of i ts  a d a p t a t i o n  to th i s  unus ua l  e n v i r o n m e n t .  

Fresh- f rozen  br ine  shr imp,  h a r v e s t e d  f rom Mono Lake,  
were ob t a ined  f rom t he  Cal i fornia  Koi  C o m p a n y  (Glen- 
dora,  California),  t h a w e d  in t a p  water ,  a n d  washed  severa l  
t imes  w i th  cold 0.1 M KC1 to r emove  debr is  and  a d h e r i n g  
mater ia l .  The  s h r i m p  were in i t i a l ly  e x t r a c t e d  w i t h  d i e thy l  
e t h e r - e t h a n o l  (2:1, v /v) ,  a n d  t h e  res idue  was  r e - e x t r a c t e d  
3 t imes  w i t h  d i e thy l  ether ,  a f te r  wh ich  the  c o m b i n e d  
e x t r a c t s  were c o n c e n t r a t e d  on  a r o t a r y  e v a p o r a t o r  a n d  
t a k e n  up  in p e t r o l e u m  e the r  (B.P. 30-60 ~ 

The  c o n c e n t r a t e  was c h r o m a t o g r a p h e d  on  silicic acid 7, 
a n d  t h e  s terol  con ta in ing  f rac t ions  were  collected. The  

s terol  es ter  f r ac t ion  was saponif ied  and  t he  s terols  were 
c o m b i n e d  w i th  t he  free s terol  f r ac t ion  f rom the  silicic 
acid column.  The  c o m b i n e d  s terol  f r ac t ion  was f u r t h e r  
pur i f ied  on Florisi l  8. A yel lowish c o n t a m i n a n t  was  e lu ted  
w i t h  t h e  s terol  f r ac t ion  f rom Florisi l .  

P r e p a r a t i v e  t h in - l aye r  c h r o m a t o g r a p h y  on Silica Gel G 
was used for t he  f inal  i so la t ion  of b r ine  s h r i m p  sterols.  
The  deve lop ing  so lven t  c o n t a i n e d :  p e t r o l e u m  ether ,  
d i e thy l  e ther ,  and  acet ic  acid (50: 50: 0.25; v /v /v ) .  This  
s terol  f r ac t ion  was comple t e ly  p r e c i p i t a t e d  b y  d ig i ton in  9 
and  gave a pos i t ive  L i e b e r m a n - B u r c h a r d  r eac t ion  ~~ There  
was no ev idence  for ' f a s t - ac t ing '  sterols.  

S terol  ace ta t e s  were p r e p a r e d  b y  r eac t ing  the  s terols  
w i th  acet ic  a n h y d r i d e  in pyr id ine ,  a n d  s tored in p e t r o l e u m  
ether .  Choles terol  a ce t a t e  p r e p a r e d  f rom commerc i a l  
choles tero l  gave  m.p.  114~ ~ The  b r ine  s h r i m p  s terol  
a ce t a t e  gave  m.p.  111~ ~ and  a m i x t u r e  of t he  s h r i m p  
s terol  ace t a t e  a n d  choles terol  a ce t a t e  gave  m.p.  113~ ~ 
The  b r ine  s h r i m p  s terol  a ce t a t e  h a d  a n  I R - s p e c t r u m  
v i r t ua l l y  iden t ica l  w i t h  t h a t  of choles terol  ace ta te ,  

Gas c h r o m a t o g r a p h y  of the  b r ine  s h r i m p  s terol  ace t a t e  
was pe r fo rmed  on a glass c o l u m n  c o n t a i n i n g  1% X E - 6 0  
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