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Km are 2.27 • 10 -s M for ( + ) - a m p h e t a m i n e  and 
4 .54 •  5 M for ( - ) - a m p h e t a m i n e .  Fu r the rmore ,  the  
p - h y d r o x y l a t i o n  of 14C-( - - ) -amphetamine  is more  sensi- 
t ive  to  the  inducing effect  of the  phenoba rb i t a l  t r e a t m e n t  
t h a n  t h a t  of the  (+ ) - i somer .  In  the  p h e n o b a r b i t a l - t r e a t e d  
rats ,  we observed  an increase of a p p a r e n t  Vmax (from 
41.7 to 47.6 and  f rom 71.4 to  111.1 nmoles  p - h y d r o x y -  
a m p h e t a m i n e / r a i n  mg pro te in  for ( + ) -  and  ( - - ) - a m p h e t -  
amine  respect ively)  w i thou t  ef fect  on a p p a r e n t  K ~ ,  as i t  
is general ly  the  case for induc t ion  phenomena .  

Our resul ts  are cons i s ten t  w i th  d a t a  ob ta ined  in vivo 5, ~1, 2e 
and  wi th  some resul ts  prev ious ly  ob ta ined  in vi t ro  s, 9. 
Fur the r ,  we could ob ta in  unde r  our  expe r imen ta l  con- 
di t ions a s tereospecif ic  induc t ion  of the  in v i t ro  a m p h e t -  
amine  metabol i sm,  ( - - ) - a m p h e t a m i n e  p - h y d r o x y l a t i o n  
ra te  being grea te r  t h a n  t h a t  observed  wi th  t he  ( + ) - i somer .  
Al though  we are unable  to expla in  the  mechan i sm of 
stereospecif ic  induct ion ,  such a p h e n o m e n o n  m a y  be of 
significance wi th  regard  to  t he  pharmacolog ica l  ac t iv i t ies  
and in te rac t ions  of these  compounds .  

S t u d i e s  o n  G A B A  a c c u m u l a t i o n  i n d u c e d  b y  7 - g l u t a m y l - h y d r a z i d e  i n  r e g i o n s  o f  r a t  b r a i n  f o l l o w i n g  

t r e a t m e n t  w i t h  a t y r o s i n e  h y d r o x y l a s e  i n h i b i t o r  a n d  6 - h y d r o x y - d o p a m i n e  t 
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Summary. Reduc t ion  of DA receptor  ac t iv i ty  via  deple t ion  of DA stores does no t  seem to influence GABA t u rn o ve r  
in t he  forebra in  and  in the  DA cell body  r ich region of t he  midbra in .  

In  r ecen t  papers  2-4 evidence has  been ob ta ined  t h a t  
changes  in GABA accumula t ion  in bra in  af ter  GABA 
amino t rans fe rase  inhibi t ion using 7-g lu tamyl -hydraz ide  
(GAH) 5 p robab ly  reflect  changes  of GABA tu rnove r  in 
t he  neurona l  pool, since it has  been found to be nerve  im- 
pulse d e p e n d e n t  4. Using th is  model  to  s t u d y  changes  in 
GABA turnover ,  it  was possible to show t h a t  the  dopa-  
mine  (DA} recep tor  agonis t  apomorph ine  increased GAI3A 
tu rnove r  in s t r i a tum,  subcor t ica l  l imbic regions (rich in 
DA nerve  terminals)  and in the  DA cell body  r ich regions 12C 
of the  midbra in .  This  increase was blocked b y  p re t r ea t -  
m e n t  wi th  the  DA receptor  blocking agen t  pimozide.  How-  ~= ~ 100 
ever,  p imozide  by  itself did n o t  cause a n y  change  of GABA ~ E 
t u rnove r  ~, ~. On the  o the r  hand,  in dorsal  neocor tex  and  in *= o = 8( 
cerebellar  co r t ex ,  lacking DA cell bodies  and nerve  t e r m i -  -~ ~ ~ 6C 
nals, apomorph ine  produces  no effects  on GABA tu rn-  = o o = 

o 4C over, or a t r end  for a reduct ion  (cerebellar cortex) s, sup-  * -~ 
por t ing  the  view t h a t  the  increases of GABA tu rnov e r  ob- o o 2C 
served are due to s t imula t ion  of specific DA receptors  in- w_ 
ne rva t ed  by  DA termina ls .  ~ 
In  view of this,  it  is of in te res t  fu r ther  to evalua te  the  in- 
f luence of a reduc t ion  of DA recep tor  ac t iva t ion  on the  
t u r n o v e r  of GABA. Therefore,  it  has  been s tudied  wh e t h e r  
combined  t r e a t m e n t  w i th  t he  tyros ine  hydroxy la se  in- 
h ib i to r  ~ -methy l - ty ros ine  me thy l e s t e r  (H 44/68) and the  12s 
neuro tox ic  c o m p o u n d  6 -hydroxy-dopamine  (6-OH-DA), 10s 
causing a re la t ive ly  selective degenera t ion  of ca techol-  ~ 
amine  (CA) neurons  in the  bra in  7 w i thou t  affect ing e.g. ~ gE 8C 

0,0_ 
GABA levels s-10, can change  the  GABA tu rnove r  in t he  = = 

r o 

nuc. cauda tus ,  subcor t ica l  l imbic regions ( tuberculum ol- ~ ~, 6C 
factor ium,  nuc. accumbens  and t r ac tus  diagonalis  area) = ~' o o 4C 
and  the  DA cell b o d y  r ich regions of the  midbra in .  ~ -~ 

m - r -  

Material and methods. Male specific pa thogen- f ree  Sprague-  .* < 2C 
free Sprague-Dawley  ra t s  were used.  Uni la tera l  lesion of w_ ~ 0' 
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Fig. 1. Effect of 6-OH-DA and H 44/68 on DA fluorescence in'the 
nuc. caudatus and dotted nuc. aecumbens. On the x-axis days after 
6-OH-DA treatment (see Materials and methods) are shown. H 44/68 
(250 mg/kg) was injected i.p. 3 h 15 min and GAH (160 mg/kg) 3 h 
before killing. On the y-axis the DA fluorescence (means i SEM) is 
shown in percent of the GAH alone group mean value. Absolute 
mean values for the GAH alone group expressed in arbitrary fluo- 
rescence units • SEM were for nuc. eaudatus 15.6 -1- 0.2 (n = 4) and 
for the dotted nue. accumbens 32 -4- 2.8 (n = 4). Number of animals 
in parenthesis. Paired Student's t-test was used. 
*, p < 0.05; **, p < 0.01; ***, p < 0.001. 
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t he  a s c e n d i n g  D A  p a t h w a y s  to t he  fo rebra in  was  ob- 
t a ined  b y  in j ec t ing  6 - O H - D A  (8 Kg/4 [zl) in to  the  v e n t r a l  
t e g m e n t a l  a rea  as descr ibed b y  U n g e r s t e d t  7. The  r a t s  were 
killed b y  rap id  d e c a p i t a t i o n  1, 3, 7 a nd  15 d a y s  fol lowing 
the  6 - O H - D A  injec t ion.  A n i m a l s  were in jec ted  w i t h  
H 44/68 (250 mg /kg ,  i.p.) 3 h 15 m i n  a n d  w i th  G A H  
(160 mg /kg ,  i.p.) 3 h before decap i t a t i on .  G A B A  deter -  
m i n a t i o n s  were m a d e  in perchlor ic  acid e x t r a c t s  of t he  
va r ious  p a r t s  of t he  b ra in  us ing  t he  e n z y m a t i c  m e t h o d  of 
Scot t  a n d  J a c o b y  11 as ha s  p r e v ious ly  been  described~.  
The  D A  s tores  in nuc .  c a u d a t u s ,  nuc.  a c c u m b e n s  a nd  tu -  
b e r c u l u m  o l f a c to r i um were e v a l u a t e d  us ing  the  h i s to -  
chemica l  f luorescence  m e t h o d  of Fa lck  a nd  Hi l larp  for t he  
d e m o n s t r a t i o n  of CA. T h e  D A  f luorescence  was  m e a s u r e d  
wi th  t he  he lp  of a q u a n t i t a t i v e  mic rof luor imet r i c  ana lys i s  
u s ing  a m i c r o s p e c t r o f l u o r o g r a p h  e qu ippe d  wi th  an  M P V  
sys temt~ ,  ts. T h e  D A  f luorescence  in nuc .  c a u d a t u s  was  
m e a s u r e d  in t he  an te r io r  p a r t  of t he  c a p u t  close to t he  
la te ra l  vent r ic le .  In  nuc .  a c c u m b e n s ,  t h e  do t t e d  D A  
f luorescence  was  m e a s u r e d  in t he  area  ly ing  i m m e d i a t e l y  
med ia l ly  of t he  la te ra l  ven t r ic le  in the  pos ter ior  p a r t  of 
the  nuc l e us  14 a n d  t he  d i f fuse  D A  f luorescence  in the  dorso-  
med ia l  pos te r io r  par t .  T h e  D A  f luorescence  in the  t u b e r -  
c u l u m  o l f ac to r ium was  also m e a s u r e d  in t he  pos ter ior  p a r t  
in layer  I I  close to layer  I. 
Results and discussion. T r e a t m e n t  w i th  G A H  alone did 
no t  c h a n g e  t he  D A  f luorescence  in the  va r i ous  of the  fore- 
b ra in  s tud ied .  As seen in f igure  1, t he  d i s a ppe a ra nc e  of 
D A  f luorescence  in nuc.  c a u d a t u s  was  s ign i f ican t ly  more  
m a r k e d  af te r  b o t h  H 44/68 a n d  6 - O H - D A  t h a n  a f t e r  
H 44/68 alone�9 Th i s  r e duc t i on  of D A  f luorescence r a nged  
f rom 20 to  70% of t h a t  in t he  G A H  alone group.  A signi-  
f i can t  d i s a p p e a r a n c e  of t he  D A  f luorescence  on the  inner-  
v a t e d  side was  on ly  obse rved  on d a y  1 a nd  3 fol lowing 
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Fig. 2. Correlations between degeneration of DA nerve terminals in 
the hue. eaudatus and in the hue. acemnbens following a 6-OH-DA 
injection into the ventral tegmental area. The degree of degeneration 
is expressed as the percentage difference between the denervated and 
the innervated side. On the x-axis, the degeneration of the DA ter- 
minals in the hue. caudatus is shown. On the y-axis in Fig. 2A, the 
degeneration of DA terminals in the dotted aceumbens is shown, and 
in Fig. 2B the degeneration of DA terminals in the diffuse aceumbens 
is shown. Values from all time-intervals following 6-OH-DA in- 
jection have been used in the graph. Pearson's correlation coefficient 
has been calculated for the regression lines. 
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operat ion.  In  nuc. accumbens ,  however ,  (figure 1) there  
was no s ignif icant  difference in DA fluorescence be tween  
the  dene rva t ed  and inne rva t ed  side. However ,  a signifi- 
can t  r educ t ion  of DA fluorescence compared  wi th  the  
control  group was observed  3, 7 and  15 days  following 
the  6 -OH-DA inject ion.  As seen in figure 2, there  was a 
s ignif icant  correla t ion betweei i  the  degree of degenera t ion  
in nuc. cauda tus  and  the  degree of degenera t ion  of do t t ed  
and diffuse DA fluorescence in the  nuc. accumbens .  The 
Pea r son ' s  p roduc t  m o m e n t  corre la t ion coefficient be tween  
cauda tus  and do t t ed  accumbens  was 0.579 ( p <  0.05) and  
be tween  cauda tus  and  diffuse accumbens  0.582 (p < 0.05). 
In  con t ras t  to th is  there  was no correla t ion be tween  the  
degree of degenera t ion  of DA te rmina l s  in the  nuc. cau- 
da tus  and  in t ube rcu lum ol fac tor ium (ry/x = 0.389). The 
resul ts  of the  GABA measu remen t s  are summar ized  in the  
table.  As can be seen f rom the  table,  there  was no signifi- 
can t  difference be tween  the  i nne rva t ed  and dene rva t ed  
side regard ing  the  degree of GAH induced GABA accu- 
mulat ions .  Fu r the rmore ,  the re  is no s ignif icant  change in 
the  degree of GAH- induced  GABA accumula t ion  when  
the  GAH + H 44/68- t reated groups  are compared  wi th  
the  GAH alone group. Fu r the rmore ,  when  in t ra ind iv idua l  
corre la t ions  were m a d e  be tween  the  degree of DA fluo- 
rescence d i sappearance  and the  GAH- induced  GABA ac- 
cumulat ion ,  no s ignif icant  corre la t ions  were found when  
using the  Pea r son ' s  p roduc t  m o m e n t  correla t ion coeffi- 
cient.  

The p resen t  f indings show tha t ,  inspi te  of a deple t ion  of 
DA stores  w i th  the  help  o f  combined  t r e a t m e n t  wi th  6- 
OH-DA and  the  tyros ine  hydroxy la se  inhibi tor  H 44/68, 
i t  was no t  possible to  change GABA accumula t ion  in t he  
nuc. caudatus ,  in subcor t ica l  l imbic areas and in the  DA 

cell b o d y  rich region of the  midbra in .  These f indings agree 
wi th  the  results  ob ta ined  using the  DA receptor  blocking 
agent  pimozide.  Thus,  t r e a t m e n t  wi th  p imozide  was found 
no t  to change  GABA accumula t ion  in the  3 regions men-  
t ioned  above (see ~ and  unpubl i shed  data) .  In  contras t ,  
when  drugs are given such as apomorph ine  which in- 
creases DA receptor  act iv i ty ,  a c learcut  increase in GABA 
accumula t ion  is observed in these  3 regions2, a. Thus,  it  
seems as if increases of DA receptor  ac t iv i ty  will result  in 
increases of GABA accumulat ion ,  bu t  only  in DA nerve  
t e rmina l  and cell body  regions ~. A reduc t ion  of DA l-e- 
ceptor  ac t iv i ty ,  on the  o ther  hand ,  will have  less influence 
on GABA accumula t ion  in DA nerve  t e rmina l  and cell 
b o d y  rich regions. These s tudies  will now be cont inued  by  
mak ing  lesions which  produce  a far more  comple te  de- 
genera t ion  of the  DA sys t ems  and  by  the  use of o ther  
t ypes  of DA receptor  blocking agents.  
I t  should be men t ioned  t h a t  tile degree of 6-OH-DA-in-  
duced d i sappearance  of DA stores in the  nuc. cauda tus  
and in the  2 pa r t s  of the  nuc. accumbens  s tudied  was 
s ignif icant ly  correlated,  whereas  th is  was no t  t rue  for the  
d i sappearance  of DA stores in nuc. cauda tus  and tuber-  
culum olfactorium. These f indings m a y  suggest  t h a t  the  
DA p a t h w a y s  to t he  nuc. cauda tus  and nuc. accumbens  
run close toge the r  in the  ven t ra l  t e g m e n t a l  area. 
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I m m u n o h i s t o c h e m i c a l  d e m o n s t r a t i o n  of an S R I F - l i k e  s y s t e m  in the  brain  of the repti le:  
Lacerta  m u r a l i s  Laur.  1 
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Summary. The d i s t r ibu t ion  of an SRIF- l ike  subs tance  in the  bra in  of normal  l izards (Lacer ta  mural is  Laur.) has  been 
de te rmined .  S R I F  is shown to  be p re sen t  in neural  cell bodies in the  hypo tha l amic  pa raven t r i cu la r  nucleus, the  hypo-  
t h a l a m o - h y p o p h y s i a l  t r ac tus  and the  med ian  eminence.  

In  the  Poik i lo therms,  cy to immunologica l  research on 
po lypep t id ic  neurosecre t ion  essent ia l ly  concerns  gonado-  
t ropic  L H R H  hormone  2-5. We only  know of one s t u d y  on 
the  S R I F  factor  ( somatos ta t in- re lease- inhib i t ing  hor-  
mone) in the  A m p h i b i a n  6. One of us (Dubois) p repa red  
ant ibodies  agains t  th is  subs tance  and checked immuno-  
react ive  specif ic i ty  towards  the  ant igene.  In  th is  s t u d y  
SIRIF ant i sera  were used to t race  the  SRIF- l ike  sys t em 
in the  bra in  of a rept i le :  Lace r t a  muralis ,  by  immuno-  
fluoroscence. 
Techniques. We used S R I F  and  neurophys in  ant isera  as 
descr ibed in earlier publ ica t ions  6-s. Ind i rec t  immuno-  
cytological  reac t ions  were examined  in 12 l izard bra ins  
fixed wi th  Bouin Hol land  sub l imate  w i thou t  acetic acid, 
d e h y d r a t e d  and e m b e d d e d  in paraf f in  and  then  cut  into 
7 ~m sect ions along the  frontal ,  sagi t ta l  and t r ansversa l  
planes.  Controls  were carried ou t  on cont iguous  sect ions 
t r e a t ed  respec t ive ly  wi th  non- inh ib i t ed  ant ibodies ,  and 
wi th  the  same serum sa tu r a t ed  wi th  200 ~zg of an t igen  per  

ml  of undi lu ted  serum. SIRIF an t i se rum is t hen  com- 
ple te ly  inhib i ted  as regards the  an t igen  p resen t  in the  
brain,  and no immunof luorescen t  react ion is de tec ted  on 
the  sections.  In  addi t ion,  inhibi t ion react ions wi th  o ther  
pept ides  p resen t  in the  bra in  and median  eminence 

1 Contrat INSERM, No. 74.1.444.35. 
2 J. Doerr-Schott and M. P. Dubois, C. r. Acad. Sci. 278, 1397 

(1974). 
3 J. Doerr-Schott and M. P. Dubois, C. r. Acad. Sci. 280, 1285 

(1975). 
4 H . J .  Th. Goos, P. Ligtenberg and P. G. W. J. van Oordt, 

Cell Tissue Res. 168, 325 (1976). 
5 J. Doerr-Schott and lVL P. Dubois, Cell Tissue Res. 172, 447 

(1976). 
6 M.P. Dubois, J. Barry auf J. Leonardelli, C. r. Acad. Sci. 279, 

1899 (1974). 
7 M.P. Dubois, Proe. Nat. Aead. Sci. USA 72, 1340 (1975). 
8 M.P. Dubois and J. Barry, Ann. Endocr. 35, 663 (1974). 


