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Effects  of L - D O P A  T r e a t m e n t  on  Indo le  M e t a b o l i s m  in P a r k i n s o n ' s  D i s e a s e  

Large  doses of L-dopa are  used  in t h e  t r e a t m e n t  of 
P a r k i n s o n ' s  d isease  for  t he  rel ief  of a ldnesa ,  r igor  a n d  
t r e m o r k  Th i s  r e p o r t  descr ibes  effects  of t h i s  t r e a t m e n t  
on  u r i n a r y  indoles.  

Methods. 24 h u r i n a r y  exc re t i on  of 5 - hyd r oxy i ndo l e -  
ace t i c  ac id  (5 -HIAA) ,  t o t a l  indole-3-ace t ic  acid ( to ta l  
IAA)  a n d  t r y p t a m i n e  were d e t e r m i n e d  b y  q u a n t i t a t i v e  
m e t h o d s  ~-4 in  p a r k i n s o n i a n  p a t i e n t s  on  2 to  3 success ive  
d a y s  before  ( l s t  per iod)  a n d  a t  leas t  4 weeks  a f t e r  onse t  
of L-dopa t h e r a p y  (2nd period) .  I n  a l l  p a t i e n t s  t h e  i n i t i a l  

L-dopa t r e a t m e n t  i nd i ca t e  t h a t  re lease a n d  d i s p l a c e m e n t  
of s e ro ton in  f r o m  i ts  s to rage  s i tes  a p p a r e n t l y  do  n o t  
r e p r e s e n t  t h e  on ly  effects  of L-dopa on  s e r o t o n i n  m e t a b o -  
l ism, b u t  a d d i t i o n a l  m e c h a n i s m n s  m u s t  be  cons idered .  
T h e  u n c h a n g e d  u r i n a r y  exc re t ions  of t o t a l  indo le -3-ace t ic  
ac id  a n d  t r y p t a m i n e  sugges t  t h a t  a b s o r p t i o n  of t r y p t o p h a n  
is n o t  impa i r ed .  I n  add i t i on ,  t h e  o b s e r v e d  n o r m a l  excre-  
t i ons  of u r i n a r y  t r y p t a m i n e  give no  ev idence  of dec reased  
d e c a r b o x y l a s e  or  m o n o a m i n e  ox idase  ac t iv i t ies .  A l t h o u g h  
t h e  b iochemica l  m e c h a n i s m s  respons ib le  f o r t h e  dec reased  

Effects of oral L-dopa-treatment on indole metabolism in Parkinson's disease 

htvestigation-periods 5 IIIAA Total IAA Tryptamine 
(mg/day) (mg/day) (~tglday) 

1. Control-period 6.4 4- 2.13 (20) 6.5 4- 1.83 (23) 64 4- 39.2 (15) 

2. L-dopa (3~.5 g/day) 1,7 4- 1.19 • (18) 7.1 4- 2.92 (18) 81 q- 30.2 (10) 

24 h urinary excretions of 5 HIAA and Total IAA were determined in 8 patients, tryptamine in 5 patients, Total number of 24 h urinary 
samples analyzed are shown in parentheses. • Different from control p < 0,005. 

dose  of L-dopa was  0.5 g / d a y  a n d  was  inc reased  to 3 g / d a y  
w i t h i n  4 weeks.  A t  t h e  t i m e  of t h e  2nd i n v e s t i g a t i o n  
per iod  in  t h i s  g r o u p  of p a t i e n t s  t h e  da i l y  L-dopa dosis  
va r i ed  f rom 3 to  4.5 g /day .  I n  b o t h  i n v e s t i g a t i o n  per iods  
t he  p a t i e n t s  rece ived  1 - b i c y c l o - h e p t e n y l - l - p h e n y l - 3 - p i p e -  
r id ino-propano l - (1 )  ( A k i n e t o n  ®, 3 x 2 mg /day ) .  I n  add i -  
t i o n  to  t h e  c h e m i c a l  ana lyses  desc r ibed  a b o v e  5 -hydroxy-  
indo le -ace t ic  acid was  d e t e r m i n e d  b y  t h i n  l aye r  chro-  
m a t o g r a p h y  in  2 p a t i e n t s  u s ing  ch lo roform,  m e t h a n o l ,  
ace t i c  ac id  (75/20/5) as  s o l ven t  a n d  E h r l i c h ' s  r e a g e n t  
as sp ray .  

Results. T h e  resu l t s  are s u m m a r i z e d  in t h e  Tab le .  T h e y  
show a s ign i f i can t  r e d u c t i o n  in t h e  u r i n a r y  exc re t ion  of 
5 -hydroxy indo le -ace t i c  acid d u r i n g  L-dopa a d m i n i s t r a -  
t ion ,  whi le  a t  t he  s a m e  t i m e  u r i n a r y  t o t a l  indole-3-ace t ic  
ac id  a n d  t r y p t a m i n e  were  no t  a f fec ted  b y  t he  t r e a t m e n t  
( p > 0 . 2 ) .  T h i n  layer  c h r o m a t o g r a p h y  con f i rmed  t he  
decrease  of 5 -hyd roxy-ace t i c  acid d u r i n g  L-dopa a d m i n -  
i s t r a t ion .  

Discussion. EVERETT a n d  BORCHERDING 5 i n v e s t i g a t e d  
t he  effects  of L-dopa on  b r a i n  a m i n e s  in  mice  a n d  re- 
p o r t e d  a r e m a r k a b l e  decrease  of s e ro ton in  30 ra in  a f t e r  
i.p. i n j ec t i on  of t h e  drug.  Because  of a s i m u l t a n e o u s  
increase  of b r a i n  5 -hydroxy indo le -ace t i c  acid,  these  
a u t h o r s  i n t e r p r e t e d  t h e  r e su l t s  in  t e r m s  of a n A n c r e a s e  
in  t h e  re lease  a n d  m e t a b o l i s m  of s e ro ton in  due  to  displace-  
m e n t  b y  dopamine .  O u r  f i nd ings  of dec reased  u r i n a r y  
exc re t ions  of 5 -hyd roxy indo le - ace t i c  acid d u r i n g  l o n g t e r m  

exc re t i ons  of 5 -hyd roxy indo le - ace t i c  ac id  d u r i n g  L-dopa 
t r e a t m e n t  a re  n o t  c lear  as  ye t ,  i t  m i g h t  b e  s p e c u l a t e d  
t h a t  t h e y  are  due  e i t h e r  to  dec reased  a c t i v i t y  of t r y p t o -  
p h a n - 5 - h y d r o x y l a s e  or  to  inc reased  a c t i v i t y  of t r y p t o p h a n  
py r ro l a se  d i v e r t i n g  t r y p t o p h a n  m e t a b o l i s m  a w a y  f r o m  
t h e  5 - h y d r o x y t r y p t o p h a n  p a t h w a y .  

ZusammenJassung. Orale  L - D o p a - B e h a n d l u n g  b e w i r k t  
be i  P a t i e n t e n  m i t  P a r k i n s o n i s m u s  eine s ign i f i kan t e  Min-  
d e r u n g  de r  H a r n a u s s c h e i d u n g e n  y o n  5 - H y d r o x y i n d o l -  
essigsiiure. 
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L e n g t h  M e a s u r e m e n t  of  Gut  S e g m e n t s  for  M u c o s a l  T r a n s p o r t  S t u d i e s  

I n  s tud ies  on  a b s o r p t i o n  or  t r a n s p o r t  f u n c t i o n s  of gu t  
s egmen t s  i n  v ivo  a n d  in v i t r o  i t  is~h'ecessary to  s t a n d a r d i z e  
t r a n s p o r t  to  some reference  q u a n t i t y  of t h e  gu t  s e g m e n t  
in order  to  c o m p a r e  resu l t s  in  severa l  pieces  of gut .  I d e a l l y  
t he  reference  q u a n t i t y  shou ld  be  some d i r ec t  m e a s u r e  of 
t he  mucosa l  l aye r  i tse l f  a n d  l e n g t h  m e a s u r e m e n t  of g u t  
s egmen t s  is t h e  s imp les t  d i r ec t  e s t i m a t e  w h i c h  can  be  
m a d e  a l t h o u g h  i t  is a p p a r e n t l y  o f t en  cons ide red  too  

imprec i se  to  be  useful.  Var ious  worker s  h a v e  used p r o t e i n  
c o n t e n t  or  we t  or  d r y  t i s sue  w e i g h t  as re fe rence  q u a n t i t i e s  
in  ca lc ium t r a n s p o r t  s tud ies  b u t  some di f f icul t ies  w i t h  
these  h a v e  been  no ted1  a n d  i t  h a s  b e e n  r e p o r t e d  ~ t h a t  
s t a n d a r d i z a t i o n  acco rd ing  to  s imple  l e n g t h  m e a s u r e m e n t s  
can,  u n d e r  some cond i t i ons  a t  least ,  g ive more  m e a n i n g I u l  
resul ts .  I n  t h i s  l a b o r a t o r y  ca l c ium t r a n s p o r t  in  r a t  gu t  
s e g m e n t s  ha s  b e e n  re fe r red  to  l e n g t h  m e a s u r e m e n t s  done  
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u n d e r  cond i t i ons  in  w h i c h  t he  gu t  a p p e a r s  r e l a t i ve ly  
qu i e scen t  v iz :  I n  vivo,  in a n i m a l s  u n d e r  deep  e t h e r  
anaes thes i a ,  w h e n  t h e  g u t  appea r s  to  be  r e l axed ;  a n d  
in v i t ro ,  in  buf fe r  a t  25 °C w h e n  t h e  g u t  appea r s  p a r t i a l l y  
con t r ac t ed .  The  fo l lowing e x p e r i m e n t  was  done  to  de te r -  
m i n e  t h e  v a r i a b i l i t y  a n d  r e l a t i on  of l eng t h s  m e a s u r e d  in 
vivo a n d  in v i t r o  b y  c o m p a r i n g  these  to  t h e  l eng t h s  of 
t h e  s ame  s e g m e n t s  w h e n  r e l axed  c o m p l e t e l y  b y  inh ib i to r s .  

IgIethods. 20 ma le  S p r a g u e - D a w l e y  r a t s  (175-200 g) 
were  a n a e s t h e t i z e d  w i t h  a n  O~ : e t h e r  v a p o u r  m i x t u r e  to  
deep  surg ica l  a n a e s t h e s i a  a n d  t h e  a b d o m e n s  opened .  B y  
m e a n s  of a piece of f lexible,  f ine,  r u b b e r  t u b i n g ,  8.0 c m  
l e n g t h s  of t h e  d u o d e n u m ,  p r o x i m a l  j e j u n u m ,  m i d d l e  of 
t h e  s m a l l  gut ,  d i s t a l  i l eum a n d  colon  were  m e a s u r e d  off 
a n d  excised.  T h e  g u t  c o n t e n t s  were  f lushed  o u t  a n d  t h e  
m e s e n t e r y  was  d i ssec ted  away .  T he  s e g m e n t s  were  p u t  
i n to  K r e b s - H e n s e l e i t  buf fe r  3 c o n t a i n i n g  0 .3% glucose a n d  
gassed w i t h  O2:CO 2 (95:5) ,  a t  25°C. Af te r  5 ra in  t he  
l eng th s  of t h e  g u t  s e g m e n t s  were m e a s u r e d  in t h e  buf fe r  
whi le  s t r e t c h i n g  t h e m  j u s t  suf f ic ien t ly  to  s t r a i g h t e n  ou t  
a n y  curves .  T h e  buf fe r  was  t h e n  w a r m e d  to  37°C a n d  
a f t e r  10 n l in  t he  l eng th s  were t a k e n  again .  T he  s e g m e n t s  
were t h e n  re laxed  b y  a d d i n g  to  t h e  buf fe r  f i r s t ly  a m i x t u r e  
c o n t a i n i n g  t h e  fo l lowing i n h i b i t o r s :  Me thyse rg ide  20 ~tg, 
Hyosc ine  10 ~tg, P r o m e t h a z i n e  10 leg, H e x a m e t h o n i u m  

Ratios of gut lengths measured in vivo and in vitro to relaxed lengths 

In vivo length 25 °C length 37 °C length 
(=  8.0 em) 
Relaxed Relaxed Relaxed 
length length length 

2 m g  a n d  L ignoca ine  200 ~g;  a n d  secondly,  a f t e r  10 rain,  
E D T A  p H  7.4, 5 m M  (all f ina l  concen t ra t ions / l ) .  Af te r  a 
f u r t h e r  10 m i n  t h e  gu t  s e g m e n t s  were m e a s u r e d  aga in .  
The  r a t i o s  of t he  l eng th s  of each  s e g m e n t  u n d e r  t h e  f i r s t  
3 c o n d i t i o n s  to  t he  re laxed  l e n g t h  were i n d i v i d u a l l y  worked  
o u t  a n d  t h e  geomet r i c  m e a n s  a n d  S.D. for  t he  va r ious  
g u t  regions  a n d  for  e a c h  e x p e r i m e n t a l  c o n d i t i o n  were  
d e t e r m i n e d  f rom these.  

T h e  re su l t s  s h o w n  in t h e  T a b l e  i nd i ca t e  t h a t  as far  as 
t h e  r e l axed  l e n g t h s  m a y  b e  cons ide red  as  a n  a b s o l u t e  
measu re  of g u t  l eng th s  t h e n  t h e  l e n g t h s  m e a s u r e d  a t  
25°C were  f a i r ly  c o n s t a n t l y  a b o u t  0.80 or  80% of  t h i s  
l eng th ,  a n d  t h e  in v i v o  l eng th s  (i.e. 8 . 0 c m ) ,  t h o u g h  
v a r y i n g  s l i gh t ly  more  b e t w e e n  g u t  regions ,  were  a b o u t  
0.94 or  94% of t h e  r e l axed  leng ths .  L e n g t h  m e a s u r e m e n t  
u n d e r  one  or  o t h e r  of t he se  c o n d i t i o n s  would  a p p e a r  to  
be  c o n s t a n t  e n o u g h  for s t a n d a r d i z a t i o n  in m o s t  t r anspor~  
s tudies .  T h e  l e n g t h  v a r i a t i o n  of g u t  s e g m e n t s  in  v i t ro  
a t  37°C h o w e v e r  was m u c h  g rea t e r  a n d  sugges ts  t h a t  
such m e a s u r e m e n t s  would  be  less useful  4. 

Rdsume. La  longueu r  des  s egmen t s  d ' i n t e s t i n  de ra t ,  
mesur~e  in v ivo  sous une  anes th~s ie  p ro fonde  A l ' e t h e r  
et  in  v i t ro ,  d a n s  une  so lu t ion  t a m p o n  ~ 25°C, a t t e i n t  
env i ron  le 94°,0 e t  le 80% de la l ongueu r  des s e g m e n t s  
t o t a l e m e n t  reh~ch6s. L ' u n e  ou l ' a u t r e  de ces mesu res  
semble  assez c o n s t a n t e  p o u r  ~tre employ6e  d a n s  la  
s t a n d a r d i s a t i o n  des m 6 t h o d e s  en usage d a n s  la p l u p a r t  
des 6 tudes  su r  le t r a n s p o r t  mucosal .  

D. D 'A.  V~rEBLING 
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Duodenum 0.97 ~ 0.02 0.78 zt= 0.02 0.72 ~ 0.06 
Jejunum 0.93 4- 0.04 0.81 4- 0.02 0.74 ± 0.05 
Mid gut 0.92 ~: 0.03 0.79 4- 0.04 0.80 4- 0.09 
Ileum 0.91 :~ 0.04 0.79 4- 0.03 0.84 ~ 0.07 
Colon 0.98 4- 0.02 0.82 4- 0.04 0.68 4- 0.07 
Overall ratios 0.94 ± 0.03 0.80 ± 0.03 0.75 q- 0.06 

Values for each gut region are geometric means =~z S.D. for segments 
from 20 rats. 
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A Histochemical  Study of the P e c t o r a l i s  M u s c l e  o f  

The  v e r t e b r a t e  ske le ta l  musc le  h a s  been  t h e  m a t e r i a l  
for ca re fu l  i n v e s t i g a t i o n  b y  severa l  workers .  These  
musc les  in  d i f f e ren t  v e r t e b r a t e s ,  a p a r t  f r om h a v i n g  
morpho log ica l  differences,  v a r y  also in  t h e  phys io log ica l  
a n d  b iochemica l  cha rac te r i s t i c s .  T h e y  are  o f ten  re fe r red  
to  as t he  'red" a n d  ' w h i t e '  muscles .  T h e  ex i s t ence  of  a 
m i x e d  W p e  of musc le  c o m p o s e d  of na r row,  r ed  a n d  
b road ,  w h i t e  f ibres  is w e l l - k n o w n  a m o n g  v e r t e b r a t e s .  
These  2 morpho log ica l l y  d i f f e ren t  f ibres  v a r y  in  t h e i r  
m e t a b o l i t e  u t i l i z a t i on  as well. GEORGE et  al. ~ a t t r i b u t e d  
t h e  d i f fe rence  in nmsc le  f ibres  to  t h e i r  f u n c t i o n a l  a d a p t a -  
t i o n  a t  t h e  molecu la r  level.  GRINYER a n d  GEORGE 2 
sugges t ed  t h a t  t h e  red  f ibres  are  ' s low t w i t c h '  f ibres  
a n d  t he  wh i t e  ' f a s t  t w i t c h '  f ibres.  T h e  h i s t ochemica l  
s tud ies  on  t h e  pec to ra l i s  musc le  of t h e  S o u t h  I n d i a n  
F l y i n g  Lizard ,  Draco dussumieri, r evea led  a n u m b e r  of 
i n t e r e s t i ng  pecu l i a r i t i e s  a n d  t h e  resu l t s  of t h a t  s t u d y  are 
r e p o r t e d  in  t h i s  s h o r t  c o m m u n i c a t i o n .  

the South Indian Flying Lizard, Draco dussura ie r i  

T h e  pec to ra l i s  muscle  of Draco is a m i x e d  musc le  con-  
s i s t ing  of na r row,  i n t e r m e d i a t e  a n d  b r o a d  fibres.  Dia-  
m e t e r  r anges  f rom 35-45 ~ m  in t h e  na r row,  50-65 t±m 
in t h e  i n t e r m e d i a t e  a n d  75-100 txm in t h e  b r o a d  fibres.  
T h e r e  is a sma l l  b a n d  of n a r r o w  f ibres  t o w a r d s  t he  c e n t r e  
of t he  muscle ,  s u r r o u n d e d  b y  b r o a d  a n d  i n t e r m e d i a t e  
ones.  Some  n a r r o w  f ibres  a re  f o u n d  s c a t t e r e d  a t  r a n d o m  
t o w a r d s  t h e  pe r iphe ry .  T h e  n u m b e r  of n a r r o w  f ibres  is 
cons ide rab ly  less pe r  u n i t  area .  

Since m y o g l o b i n  c o n t e n t  was  v e r y  poor,  d i s t i n c t i o n  
of f ibres  in to  red  a n d  w h i t e  was  diff icul t .  T h e  c e n t r a l  
n a r r o w  f ibres  possessed  lesser a m o u n t  of f a t  t h a n  t h e  
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