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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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on Gas Chrom Q. The major  peak  (95% of the  mass  of the  
sample) had  the  same re t en t ion  t ime  as cholesterol  
aceta te .  A minor  peak  was p resen t  wi th  a r e t en t ion  t ime  
of 0.18 ' relat ive to cholesterol  acetate .  This c o m p o n e n t  
behaved  in a m a n n e r  s imilar  to  cholestane,  leading to  the  
conclusion t h a t  i t  was a h y d r o c a r b o n  of some sort .  

Mass s p e c t r o m e t r y  of the  br ine sh r imp  sterol  ace ta te  
was pe r fo rmed  by  the  Morgan-Schaefer  Corp. (Montreal, 
Quebec).  The s p e c t r u m  obta ined ,  agreed well w i th  a 
spec t rum  of cholesterol  ace ta te  1l. A second pa r en t  ion was 
found at  m/e 430 ind ica t ing  t h a t  cholestanol  (cholestane- 
3-oi) was present .  This is no t  surpr iz ing as choles tanol  
ace ta te  is poor ly  sepa ra ted  f rom cholesterol  ace ta te  in 
mos t  gas ch roma tog raph ic  sys tems  t~. 

On the  basis of these  studies,  we have  concluded t h a t  
the  sterol  f ract ion of A. salina f rom Mono Lake is com- 
posed p r imar i ly  of cholesterol  w i th  a s ignif icant  per-  
centage  of choles tanol  also present .  The minor  c o m p o n e n t  
on the  gas c h r o m a t o g r a p h  m a y  have  been c a n t h a x a n t h i n  
or ano the r  caro ten iod  c o m m o n l y  p resen t  in br ine sh r imp  13 

I t  is diff icul t  to compare  the  results  of the  p resen t  
s tudy  wi th  those  of o ther  workers  as the  popu la t ion  of 
br ine sh r imp  used here is physiological ly d i s t inc t  ~, 2 from 
those  used in o the r  studies.  In  addi t ion,  TYsoN ~4 has 
obserged  a spi rochete- l ike  organism in t he  t issues of some 
specimens  of A. salina. As our shr imps  were ha rves t ed  
f rom a na tu ra l  source, we canno t  rule out  the  poss ibi l i ty  
that infec ted  individuals were present .  

TESHIMA a n d  ~4~ANAZAWA t5 have  d e m o n s t r a t e d  t h a t  
A. salina can conver t  d i e t a ry  ergosterol  into cholesterol .  
In  this  s t u d y  gas ch roma tograph ic  da ta  was p re sen ted  
showing cholesterol  to  be the  only  sterol  in Euglena-fed 

brine shr imp.  However ,  the i r  sys tem,  like ours, would  have  
separated cholesterol  and choles tanol  wi th  di f f icul ty  1~. 
Assuming  t h a t  choles tanol  was also p resen t  in the i r  
s terol  sample,  it  now appears  ev iden t  t h a t  t he  ex t r eme  
e n v i r o n m e n t  of Mono Lake  has no t  required a change  in 
the  qua l i ta t ive  sterol  compos i t ion  oI A. salina. 

Zusammen/assung. Artemis salina v o m  Mono-See,  Ka-  
lifornien, U.S.A. ,  enh~l t  Cholester in und  Cholestanol  als 
ihr  haupts~tchlichstes Sterin.  Diese Z u s ammen s e t zu n g  ist 
~hnlich wie die jenige yon im L a b o r a t o r i u m  erzeugten  
Sa l z -Krabben  und zwar  t r o t z d e m  das Wasser  des Mono- 
Sees ein p H  yon 9.6 und einen Salzgehal t  yon 2.23 M h a t  ~6. 
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A Site of Act ion of Light  on 14C-Acetate Incorporat ion into H u m a n  Skin  Sterols  

I t  was recent ly  shown t h a t  b road  spec t rum l ight  caused 
marked  reduct ions  in the  level of ~4C-acetate incorpora ted  
in to  sterols  of h u m a n  skin 1. Incorpora t ion  of ace ta te  in to  
o ther  classes of l ipids was s imilar ly  af fec ted  by  light. 
E x a m i n a t i o n  of the  sterol  b iosyn the t i c  p a t h w a y  revealed 
t h a t  l ight  had  no effect  on the  incorpora t ion  level of 
mevalona te ,  the  c o m m i t t e d  s tep  in sterol  synthes is .  Nor 
were there  s ignif icant  effects upon resp i ra to ry  ra tes  of 
i r rad ia ted  tissues. I t  was suggested,  f rom these  observa-  
t ions, t h a t  the  inh ib i to ry  effect  of l ight  was a t  a commo n  
po in t  in t he  l ipid syn the t i c  p a t h w a y s  and p robab ly  in- 
volved ace ta te  ac t iva t ion  or the  avai labi l i ty  of acetyl  
Coenzyme A pools ot sufficient  size to susta in  endogenous  
lipogenesis.  Because suff ic ient  quan t i t i e s  of f resh h u m a n  
skin were no t  avai lable  for isolat ion and  direct  measure-  

m e n t  of ace ta te  ac t iva t ing  enzyme,  indi rec t  lines of 
evidence were sought  to e lucidate  the  specific site(s) of 
act ion of l ight  upon skin l ipogenesis  and  to assess the i r  
physiological  impor tance .  

Materials and methods. Fresh  h u m a n  skin was obta ined,  
i r radia ted,  and  processed exact ly  as previous ly  descr ibed ~. 
After  i r rad ia t ion  the  skin spec imens  were placed in 15 ml 
manome t r i c  flasks conta in ing  2.0 rnl of Krebs -R inge r  
p h o s p h a t e  buffer,  p H  7.4, 2 m M  glucose, and  the  ap-  
p ropr ia te  radio- label led in t e rmed ia t e  or precursor .  In  

1 H. S. BLACK and E. W. RAUSCHKOLB, J. Invest. Derm. 56, 387 
(1971). 

Table I. Incorporation of exogenous aH-acetyl CoA into skin sterols a 

Incubation (min) cpm/100 mg tissue wt. 

45 237 
90 261 

180 388 
360 1,394 

Free sterols were isolated from total lipid extracts by thin layer 
chromatography. The chromatograms were developed in a 1,2- 
dichloroethane solvent system. 

Table II. Effects of broad spectrum light on aeetyl Co A incorpora- 
tion into skin sterols 

cpm/100 mg tissue wt. 

ltC-acetate aH-acetyl Co A 

Control 6,240 (--79%) 1,075 (--25%) 
Irradiated 1,292 0,808 

Values represent the mean of 3 experiments. Final concentration ol 
aH-aeetyl Co A was 2.5 • 10-6M. 


