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m e a s u r a b l e  due  to  t i ssue  v a r i a t i o n  of e n z y m e  concen t r a -  
t ion.  

The  fac t  t h a t  t he re  is essen t ia l ly  no  change  in t he  
abso lu te  a m o u n t  of t he  e n z y m e  ind ica tes  t h a t  t h e  in- 
c reased ac t iv i t i e s  r ecovered  in t he  lower dens i ty  r ange  
comes f rom the  NA1.178 par t ic le .  I f  t h i s  is t he  case, and  
since 80% of t he  DflH is b o u n d  to t he  ves icu la r  m e m b r a n e ,  
t h e n  the  vesicle m u s t  be  t r a n s f o r m e d  in to  l igh te r  un i t s  b y  
ne rve  s t i m u l a t i o n  - these  l igh te r  un i t s  poss ib ly  be ing  
f r a g m e n t s  of t he  ves icu la r  m e m b r a n e  itself. 

W h e n  a vesicle c o n t a i n i n g  pe l le t  f rom the  s p l e e n  was 
lysed b y  h y p o - o s m o t i c  shock,  a n d  t h e n  sub jec t ed  to 
dens i t y  g r ad i en t  cen t r i fuga t ion ,  t he  DflH a c t i v i t y  was 
a lmos t  en t i r e ly  conf ined  to  t he  1.107-1.115 dens i ty  range.  
This  a p p a r e n t l y  m e m b r a n e - b o u n d  DflH has  t h e  same 
dens i t y  cha rac te r i s t i c s  as some of t he  DflH p r e s en t  in t he  
spleen a f t e r  e lec t r ica l  s t imu la t ion ,  i.e. s e d i m e n t a t i o n  to  
t he  d e n s i t y  r ange  1.107-1.115. Addi t iona l ly ,  w h e n  a 
ves icu la r  pe l le t  was  i n c u b a t e d  a t  37~ for 30 m i n  to 
e m p t y  i t  of i t s  NA, t h e  dens i t y  of t he  DflH of these  
' e m p t y '  vesicles was 1,150. These  resu l t s  show t h a t  i t  is 
no t  mere ly  a loss of N A  which  causes  t he  m a r k e d  DflH 
dens i ty  changes  a f t e r  e lec t r ica l  s t i m u l a t i o n  b u t  t h a t  t he  
vesicle is f r a g m e n t e d  so t h a t  on ly  t he  m e m b r a n e  remains .  

I t  is a p p a r e n t  t h a t  NA1.125 ha s  lost  more  of i t s  N A  t h a n  
t he  o the r  par t ic le  (Figure 2). W h i l e  i t  seems obv ious  f rom 
p rev ious  e x p e r i m e n t s  6-2 t h a t  NA1.17 s d i rec t ly  releases i ts  
N A  (and DflH), t he  resul t s  r epo r t ed  here  imp ly  t h a t  b o t h  
par t ic les  are i nvo lved  in t he  release process.  W h e t h e r  t h e y  
b o t h  release t he i r  N A  d i rec t ly  in to  t he  ex t race l lu la r  space 
r ema ins  unresolved,  however .  I t  is equa l ly  possible  t h a t  
NAH25 ac ts  as a n  e m e r g e n c y  s tore  of t r a n s m i t t e r  wh ich  
is used to fill t h e  o the r  vesicles u n d e r  s tress  condi t ions .  

Of t he  severa l  modes  of NA release wh ich  h a v e  been  
sugges ted  10, t he  one to gain  t he  mos t  r ecen t  s u p p o r t  has  

been  t h a t  of exocytos is  6-2. The  p r e sen t  series of experi-  
m e n t s  offer a d d i t i o n a l  s u p p o r t  for  t h i s  re lease m e c h a n i s m  
in t h a t  i t  is t he  on ly  one wh ich  could increase  t he  a m o u n t  
of DflH c o n t a i n i n g  m e m b r a n e s .  W h e t h e r  t h e  release is b y  
a t r ue  exocy to t i c  m e c h a n i s m  i.e. a fusion of t he  ves icu lar  
a n d  axona l  m e m b r a n e s  for a f in i te  t ime,  or b y  a reversed  
p inocy tos i s  where  t he  vesicle is i nco rpo ra t ed  in to  t he  
a x o n a l  m e m b r a n e ,  c ~ n n o t  be  reso lved  b y  these  experi-  
men t s .  In  e i the r  case, however ,  t h e  r e s u l t a n t  increase  in 
ves icu la r  m e m b r a n e  in t h e  ne rve  end ings  ind ica tes  t h a t  
once h a v i n g  fused, t he  vesicle is rep laced  and  no t  reused  11. 

Rdsumd. Une  s t i m u l a t i o n  61ectrique in s i tu  de la r a t e  du  
ch ien  p r o v o q u e  l ' a p p a r i t i o n  de m e m b r a n e s  c o n t e n a n t  de 
la dopamine- f l -hydroxy lase .  Les m e m b r a n e s  son t  t'r6s 
p r o b a b l e m e n t  le r6 su l t a t  d ' u n e  fus ion de la m e m b r a n e  
axona le  e t  de la m e m b r a n e  v6siculaire,  p e n d a n t  le pro- 
cessus de d4charge.  Une  tel le f o r m a t i o n  de m e m b r a n e s  
i nd ique  que les pa r t i cu les  charg6es  de no rad r6na l i ne  ne 
p e u v e n t  ~tre ut i l is6es q u ' u n e  seule tois. 
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E f f e c t s  o f  N o r a d r e n a l i n e  a n d  T h y r o x i n e  on  C e r e b r a l  M e t a b o l i s m  

I t  is well  k n o w n  t h a t  t h y r o i d  h o r m o n e s  regula te  growth ,  
d i f f e ren t i a t ion  a n d  o x i d a t i v e  m e t a b o l i s m  in var ious  
animals .  The re  are m a n y  i n t e r r e l a t i ons h i p s  be t ween  
ca t echo l amines  a n d  t h y r o i d  h o r m o n e s  1, 3. The  a i m  of th i s  
s t u d y  is to  show w h a t  effect  no rad rena l ine ,  t h y r o x i n e  and  
b o t h  t o g e t h e r  h a v e  on  r e s p i r a t i on  of t h e  r a t  cor tex  slices 
d u r i n g  on togeny .  Because  i t  h a s  been  obse rved  t h a t  t he  
c o n c e n t r a t i o n  of 10 -4 M n o r a d r e n a l i n e  increases  t he  oxy-  
gen c o n s u m p t i o n  of some p a r t s  of t he  b r a i n  2, on ly  th i s  
c o n c e n t r a t i o n  was used. Thyrox ine -doses  a t  t he  d i f fe ren t  
s tages  of o n t o g e n y  were g iven  a p p r o x i m a t e l y  accord ing  
to  TIRRI et  al. 4. 

Materials and methods. Sprague -Dawley  r a t s  were used 
as e x p e r i m e n t a l  an imals .  L i t t e r s  were reduced  to 8 animals .  
H a l f  of t h e m  were in jec ted  s.c. w i t h  t h y r o x i n e  once a day  
a n d  t he  o t h e r  half ,  i n j ec ted  w i t h  0.9% NaC1, se rved  as 
controls .  T h y r o x i n e  was d issolved f i rs t  in  0.1 N N a O H  
a n d  t h e n  d i lu t ed  w i t h  0 .9% NaC1 saline.  T he  an i ma l s  
were kil led b y  decap i t a t i on ,  t he  b ra ins  were excised a t  0~ 
and  0.3-0.4 m m  t h i c k  slices were cu t  f rom t he  cortex.  
The  oxygen  c o n s u m p t i o n  of t he  b r a i n  cor tex  slices was 
m e a s u r e d  b y  c o n v e n t i o n a l  W a r b u r g  t e c h n i q u e  a t  37~ 
us ing  K r e b s - R i n g e r  p h o s p h a t e  sal ine (pH 7.2) w i t h  
glucose {6 m M )  as a m e d i u m .  P u r e  oxygen  was  used as 
gaseous phase .  N o r a d r e n a l i n e  used in ha l f  of t he  experi-  
m e n t s  was  t i p p e d  in to  t he  m e d i u m  af te r  t he  f i rs t  mano- 

met r i c  reading.  Usua l l y  less t h a n  120 sec e lapsed f rom 
d e c a p i t a t i o n  to cool ing of t he  b r a i n  w i t h  sal ine and  a f te r  
15-20 ra in  t he  W a r b u r g  vessels were in t he  t h e r m o s t a t .  
The  resul t s  were ca lcu la ted  on t he  bas is  of d ry  we igh t  of 
t he  t i ssues  and  expressed  as QO 2 (lxl O 3 pe r  m g  d ry  we igh t  
pe r  h) for t he  f i r s t  t h r e e  30-min per iods  a f t e r  t he  gassing 
a n d  equ i l ib ra t ion  per iods  of 5 m i n  a n d  10 rain,  respect ively .  

Results and discussion. I t  can  be seen f rom Tab le  I t h a t  
n o r a d r e n a l i n e  (10 -4 M) h a d  no  effect  on t he  r e sp i r a t ion  of 
r a t  b r a i n  cor tex  slices d u r i n g  on togeny .  I n  an  ear l ier  s tudy ,  
i t  was observed  t h a t  n o r a d r e n a l i n e  does no t  affect  t he  
r e sp i r a t i on  of t he  a d u l t  r a t  cor tex  slices 3. However ,  nor-  
ad rena l ine  increased  t he  r e sp i r a t ion  of cor tex  slices in  age 
groups  of 20, 40 a n d  120 days  in r a t s  t r e a t e d  w i t h  t h y r o -  
xine.  I t  was  genera l ly  obse rved  t h a t  t i le s t i m u l a t i o n  of 
oxygen  c o n s u m p t i o n  caused  b y  n o r a d r e n a l i n e  decreases  
as a func t ion  of t ime.  Because  10 days  was t he  on ly  age 
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Table I. The effect of noradrenaline �9 10-4M~ on the oxygen consumption (QO2) of rat brain cortex slices during ontogeny 

Age QO~ ~- S.E.M. Significance Q02 x= S.E.M. Significance 
(days) (0-30 mtn I (p) (30 60 rain} (p) 

10 Control Noradrenaline 12.8 2_ 0.5 (6) 12.7 m: 0.5 
13.8 T 0.8 (6) 13.1 = 0.7 

20 Control Noradrenaline 14.1 ! 0.3 17 13.9 = 0.4 
13.9 ~- 0.5 (7) 13.7 n- 0.4 

40 Control Noradrenaline 13.5 i 0.4 (10) < 0.1 12.7 :~ 0.4 
12.8 2- 0.4 (10) 12.7 = 0.4 

-, not significant. Number of experiments in parentheses. 

Table II. The effect of noradrenaline (10-4M) on the oxygen consumption (QO~) of thyroxine treated rat cortex slices during ontogeny 

Age QO 2 ~= S.E.M. Significance Q02 T S.E.M. Significance Dosis 
(days) (0-30 rain) (p) (30 60 rain) p ([xg T~ kg) 

10 Control Noradrenaline 13.2 =c 0.5 (6) 13.0 = 0.3 3 • 300 
12.5 ~ 0.4 (6) 11.7 ~ 0.9 

20 Control Noradrenaline 13.4 2_ 0.4 (8) < 0.025 13.7 2_ 0.5 < 0.1 3 > 300 
14.7 ~- 0.3 (8) 15.4 :~ 0.6 

40 Control Noradrenaline 12.6 ~- 0.3 fll) < 0.01 12.6 = 0.4 < 0.025 4 > 700 
14.7 2_ 0.4 (111 13.9 ~ 0.5 

120 Control Noradrenaline 11.2 2_ 0.5 (9) < 0.05 11.8 2_ 0.4 < 0.1 5 > 800 
13.0 ~- 0.4 19) 12.9 ~ 0.3 

-, not significant. Number of experiments in parentheses. 

g r o u p  in w h i c h  n o r a d r e n a l i n e  c a u s e d  no  s t i m u l a t i o n  of 
r e s p i r a t i o n ,  i t  m a y  be  e x p e c t e d  t h a t  t h y r o x i n e  dosage  w a s  
n o t  o p t i m a l .  T w o  d i f f e r en t  doses :  2 • 300 [xg T4/kg a n d  
5 • 300 [xg T J k g  were  a lso  tes ted .  N o r a d r e n a l i n e  h a d  no  
effect  also in b o t h  of t h e  cases.  

KRISttNA et  al. 1 d e t e c t e d  ( the  dose  of t h y r o x i n e  w a s  
s im i l a r  to  t h a t  u sed  in t h i s  s t u d y )  t h a t  t h y r o x i n e  increases  
t h e  a m o u n t  of a d e n y l  cyc lase  in t h e  ad i pose  t i s sue  of t h e  
a d u l t  ra t .  T h e r e  is s o m e  evidenceS,  6 t h a t  c a t e c h o l a m i n e s  
s t i m u l a t e  t he  a d e n y l  cyc lase  in t h e  cor tex .  I t  is t h u s  
poss ib le  t h a t  t h e  s t i m u l a t e d  m e t a b o l i s m  caused  b y  in- 
c reased  3', 5 ' -AMP could  e x p l a i n  t h e  inc reased  o x y g e n  
c o n s u m p t i o n .  

I f  t h e  con t ro l  va lue s  in  T a b l e s  I a n d  I I  are  c o m p a r e d  
w i t h  each  o the r ,  t h e  effect  of t h y r o x i n e  on  t h e  r e s p f f a t i o n  
of t h e  c o r t e x  slices can  be  seen.  FAZEKAS et  al. v f o u n d  t h a t  
t h y r o x i n e  inc reases  t h e  r e s p i r a t i o n  of  juven i l e  r a t  c o r t e x  
slices, w h i c h  could  n o t  be  o b s e r v e d  in  t h e  s t u d y  in  ques -  
t ion .  P e r h a p s  i t  is t h e  d i f f e r en t  t h y r o x i n e  dosage  t h a t  
causes  t h e  d i f fe rence  in t h e  resu l t s .  RASKIN a n d  FISHMAN 8 

f o u n d  t h a t  t h e  N a - c o n t e n t  of t h e  b r a i n  t i s sue  inc reases  in 
case  of h y p e r t h y r e o s i s ,  w h e r e a s  tile K - c o n t e n t  is decreased .  
H o w e v e r ,  t h e r e  w a s  no  d i f fe rence  in t h e  a c t i v i t y  of A T P -  
ase. P e r h a p s  t h e  r e su l t  is due  to  a fa i lure  of  m e t h o d s  
b e c a u s e  t h e  lowered  A T P a s e  a c t i v i t y  could  e x p l a i n  t h e  
s m a l l  dec rease  of r e s p i r a t i o n  o b s e r v e d  in t h i s  s t u d y .  

Zusammen/assung. Bei m i t  T h y r o x i n  b e h a n d e l t e n  R a t -  
t e n  v e r u r s a c h t e  N o r a d r e n a l i n  eine S t i m u l i e r u n g  des Sauer -  
s t o f f v e r b r a u c h s  in C o r t e x - A u s s c h n i t t e n .  D e r  Wegfa l l  
d ieser  B e o b a c h t u n g  bei  n o r m a l e n  R a t t e n  w e i s t  auf  die 
W e c h s e l w i r k u n g  zwi sc he n  N o r a d r e n a l i n  u n d  T h y r o x i n  im 
G e h i r n g e w e b e  hin .  
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Effect  of O x y p h e n b u t a z o n e  o n  C o n c e n t r a t i o n  of  P e n i c i l l i n  in  S e r u m  

N o n - h o r m o n a l  a n t i p h l o g i s t i c  t h e r a p y  w i t h  p y r a z o l  deri-  
v a t i v e s  h a s  long  been  u s e d  success fu l ly  in t h e  t r e a t m e n t  
of i n f l a m m a t o r y  p rocesses ,  fever  a n d  pa in .  A c c o r d i n g  to  
LEGLER a n d  BRACHARZ 1, t r e a t m e n t  w i t h  a n t i p h l o g i s t i c s  

of  0 x y p h e n b u t a z o n e  t y p e  c o m b i n e d  w i t h  a n t i b i o t i c s  re- 
su l t s  in a h i g h e r  a n t i b i o t i c  c o n c e n t r a t i o n  i n  t h e  s e r um.  
T h i s  inc rease  h a s  been  asc r ibed  e i t he r  to  i n h i b i t i o n  of t he  
t u b u l a r  s ec re t i on  2, or  to  i n t e r a c t i o n  of p y r a z o l  d e r i v a t i v e s  


