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other  e n d o c r i n e  g lands .  T h e  r e a c t i v i t y  of i n f l a m m e d  
tissue on  a n t i - i n f l a m m a t o r y  a g e n t s  is of cou r se  d e p e n d -  
ent on  v a r i o u s  f ac to r s  of n e r v o u s  a n d  h u m o r a l  or igin .  
I t  m u s t  b e  t a k e n  i n t o  c o n s i d e r a t i o n  t h a t  t h e  cou r se  of  
e x p e r i m e n t a l l y  i n d u c e d  i n f l a m m a t i o n  is s l i gh t ly  r e d u c -  
ed in t h e  h y p o t h y r o i d  a n i m a l s  as we h a v e  o b s e r v e d  in 
other  u n p u b l i s h e d  e x p e r i m e n t s .  T h e  a n t i - i n f l a m m a t o r y  
effect of co r t i co ids  was  a l w a y s  m a r k e d  in  t h y r o - p a r a -  
t h y r o i d e c t o m i z e d  a n i m a l s  or  in  a n i m a l s  r e c e i v i n g  
m e t h y l t h i o u r a c i l  for  a long  t ime .  A l t h o u g h  i t  is wel l  1200 
known t h a t  co r t i sone  a n d  p h e n y l b u t a z o n e  i n h i b i t  t h e  -% 
thyro id  f u n c t i o n ,  i t  wou ld  b e  v e r y  d i f f i cu l t  t o  f i nd  a ~ g 0 0  
parallel b e t w e e n  t h e  i n h i b i t i o n  of t h y r o i d  g l a n d  a n d  t h e  .~. 
an t iph log i s t i c  a c t i o n  of cor t ico ids .  600 
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E x p e r i m e n t e l l  w u r d e  die  W i r k u n g  y o n  P r e d n i s o n  u n d  N. 
H y d r o c o r t i s o n a c e t a t  au f  die E n t w i c k l u n g  des  F r e m d -  80~ 
kSrpe rg ranu loms  a n  i n t a k t e n  u n d  a n  t h y r e o i d -  u n d  
p a r a t h y r e o i d e k t o m i e r t e n  T i e r e n  u n t e r s u c h t .  N a c h  be id -  40 
seitiger T h y r e o i d e k t o m i e  k o n n t e  k e i n e  U n t e r d r t i c k u n g  
der e n t w i c k l u n g s h e m m e n d e n  E f f e k t e  d e r  Cor t i co ide  
festgestel l t  we rden .  

The Antagonism of Reserpine Hypothermia 
by Iproniazid 

The s e d a t i v e  a c t i o n  of r e s e r p i n e  m a y  b e  a n t a g o n i z e d  
by p r e v i o u s  a d m i n i s t r a t i o n  of i p r o n i a z i d k  I t  h a s  a lso 
been s h o w n  t h a t  a f t e r  t h e  . a d m i n i s t r a t i o n  of  r e se rp ine ,  
there is a fa l l  in  t h e  leve l  of 5 - h y d r o x y t r y p t a m i n e  (HT)  
in the  b r a i n  2 a n d  a n  inc rease  in  e x c r e t i o n  of 5 - h y d r o x y -  
indoleacet ic  ac id  3. S ince  i p r o n i a z i d  is a power fu l  in-  
hibitor of m o n o a m i n e  ox i da s e  4, a n  e n z y m e  l ike ly  to  be  
responsible for  t h e  d i s a p p e a r a n c e  of H T  f r o m  t h e  b r a i n  
following rese rp ine ,  t h e  r e l a t i o n s h i p  b e t w e e n  m o n o a m i n e  
0xidase i n h i b i t i o n  a n d  r e s e r p i n e  a n t a g o n i s m  b y  ip ron i -  
azid was e x a m i n e d .  T h e  a c t i o n  of r e s e r p i n e  s t u d i e d  was  
the p r o d u c t i o n  of h y p o t h e r m i a  in  t h e  mouse ,  w h i c h  h a s  
been s h o w n  t o  be  c losely  r e l a t e d  to  t h e  s e d a t i v e  a c t i o n  
of th is  d r u g  5. 

M o n o a m i n e  ox ida se  a c t i v i t y  w as  d e t e r m i n e d  in t h e  
brain a n d  l ive r  of g r o u p s  of mice  i n j e c t e d  w i t h  100 m g / k g  
iproniazid i n t r a p e r i t o n e a l l y .  T h e  mice  were  k i l led  a n d  t h e  
activity of h o m o g e n i z e d  b r a i n  o r  l iver  d e t e r m i n e d  
manomet r i ca l ly  b y  a m e t h o d  p r e v i o u s l y  d e s c r i b e d  ~. T h e  
first g r o u p  was  k i l led  i m m e d i a t e l y  a f t e r  i n j e c t i o n  a n d  
further g r o u p s  a f t e r  i n t e r v a l s  f rom 30 ra in  to  14 days .  
Using t h e  s a m e  i n t e r v a l s ,  c o r r e s p o n d i n g  g r o u p s  of 10 or  
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m o r e  i p r o n i a z i d - t r e a t e d  mice  were  i n j e c t e d  w i t h  2 m g j k g  
r e se rp ine  i n t r a p e r i t o n e a l l y  a n d  t h e  m e a n  r e c t a l  t e m -  
p e r a t u r e  of e ach  g r o u p  d e t e r m i n e d  4 h la te r .  T h i s  
t e m p e r a t u r e  was  used  as a n  i n d e x  of t h e  s e d a t i v e  ac t i -  
v i t y  of r e s e r p i n e ;  t h e  dose  u sed  in  t h e s e  e x p e r i m e n t s  
r e d u c e d  t h e  b o d y  t e m p e r a t u r e  of  mice  to  30.5°C 4- 
0-5°C in  4 h a t  a r o o m  t e m p e r a t u r e  of 22°C. 
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Upper two tracings--liver and brain Inonoamine oxidase activities: 
mean values for groups of mice killed at various intervals after in- 
jection of 100 mglkg iproniazid intraperitoneally. Lower tracing-- 
mean rectal temperatures of groups of mice, measured 4 h after in- 
jection of ~ mglkg reserpine intraperitoneally, plotted against the 
interval between administration of 100 mg/kg iproniazid intra- 
peritoneally and injection of reserpine. Vertical lines represent 

standard errors of mean values. 

As  s h o w n  in  t h e  F igure ,  t h e  h y p o t h e r m i c  a c t i o n  of 
r e s e r p i n e  was  r e d u c e d  b y  ip ron i az id ,  b e i n g  c o m p l e t e l y  
a b o l i s h e d  w h e n  t h e  i n t e r v a l  b e t w e e n  t h e  two  d r u g s  was 
24 h. 

F u r t h e r ,  t h e r e  was  a close para l le l  b e t w e e n  b r a i n  
m o n o a m i n e  ox ida se  a c t i v i t y  a n d  t h e  h y p o t h e r m i c  e f fec t  
of r e se rp ine .  I n h i b i t i o n  of t he  e n z y m e  a n d  r e d u c t i o n  in 
e f f ec t iveness  of r e se rp ine  b y  i p r o n i a z i d  d e v e l o p e d  
t o g e t h e r .  B o t h  c o m m e n c e d  a f t e r  ~z-1 h a n d  r e a c h e d  a 
m i n i m u m  in  4 -24  h. R e c o v e r y  b e g a n  a b o u t  2 d a y s  l a t e r  
a n d  was  b a r e l y  c o m p l e t e  a f t e r  14 days .  

O n  t h e  o t h e r  h a n d ,  I iver  m o n o a m i n e  ox ida se  was  
c o m p l e t e l y  i n h i b i t e d  w i t h i n  ~ h a f t e r  i p r o n i a z i d  in jec -  
t ion ,  t h a t  is, whi le  i n h i b i t i o n  of t h e  b r a i n  e n z y m e  was  
f a r  f rom comple t e .  F u r t h e r m o r e ,  l i ve r  m o n o a m i n e  ox id -  
ase  a c t i v i t y  h a d  r e t u r n e d  to  n o r m a l  b y  7 days ,  whi le  t h e  
e n z y m e  a c t i v i t y  of t h e  b r a i n  was  s t i l l  c o n s i d e r a b l y  in-  
h ib i t ed .  

A r e l a t i o n s h i p  t h u s  ex i s t s  b e t w e e n  t h e  degree  of 
h y p o t h e r m i a  p r o d u c e d  b y  r e s e r p i n e  a n d  t h e  level  of 
m o n o a m i n e  ox idase  a c t i v i t y  in  t h e  b r a i n  a t  t h e  t i m e  of 



330 Brbves communications - Brevi comnnicazioni [ExPERIIs'N'rIA VOL. XlIIl'.~: 

t h e  r e s e r p i n e  a d m i n i s t r a t i o n .  I t  h a s  b e e n  s h o w n  7 t h a t  
20 h a f t e r  t r e a t m e n t  w i t h  i p r o n i a z i d ,  t h e  H T  c o n t e n t  o f  
t h e  b r a i n  is  n o t  g r e a t l y  a f f e c t e d  b y  r e s e r p i n e .  T h e  
d e m o n s t r a t i o n  t h a t  b r a i n  m o n o a m i n e  o x i d a s e  i n h i b i t i o n  
b y  i p r o n i a z i d  p r o c e e d s  in  s t e p  w i t h  r e d u c t i o n  in  r e s e r -  
p i n e  h y p o t h e r m i a  s u p p o r t s  t h e  v i e w  t h a t  r e d u c e d  
d e s t r u c t i o n  o f  b r a i n  H T  is t h e  f a c t o r  d i m i n i s h i n g  t h e  
h y p o t h e r m i c  a c t i o n  of  r e s e r p i n e  a f t e r  i p r o n i a z i d .  
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Z u s a m m e n / a s s u n g  

D u r c h  V o r b e h a n d l u n g  m i t  I p r o n i a z i d  w i r d  d i e  h y p o -  
t h e r m i s c h e  " W i r k u n g  w m  R e s e r p i n  be i  M ~ u s e n  a b g e -  
s c h w X c h t .  D i e s e r  E f f e k t  g e h t  m i t  d e r  M o n o a m i n o x y d a s e -  
H e m m u n g  p a r a l l e l .  
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V a r i a t i o n s  i n  E n c e p h a l i c  a n d  I n t e s t i n a l  

S e r o t o n i n  A f t e r  E l e c t r i c a l  S h o c k  I 

T h e  i n c r e a s i n g  a m o u n t  o f  r e s e a r c h  c a r r i e d  o u t  in  
r e c e n t  y e a r s  o n  t h e  r e l a t i o n s  b e t w e e n  d r u g s  a c t i v e  in  
s c h i z o p h r e n i c  f o r m s  ( R e s e r p i n e  a n d  C h l o r p r o m a z i n e )  
a n d  s e r o t o n i n  (5 H T )  2 l ed  u s  t o  u n d e r t a k e  a s e r i e s  o f  
e x p e r i m e n t s  o n  t h e  v a r i a t i o n s  of  e n c e p h a l i c  5 H T  a f t e r  
e l e c t r i c a l  a n d  c a r d i a z o l i c  s h o c k .  

W e  e m p l o y e d  r a t s  o f  a n  a v e r a g e  w e i g h t  o f  150  g 
( s u p p l i e d  b y  t h e  f i r m  C. E r b a  o f  M i l a n ) ,  t o  w h i c h  c a r d i a -  
zol  w a s  a d m i n i s t e r e d  i n t r a p e r i t o n e a l l y  a t  t h e  d o s e  o f  
80 m g / k g ,  o r  o n  w h i c h  e l e c t r o s h o c k  o f  0 .2  s, 125 V a n d  
130 m A  w a s  c a r r i e d  o u t .  A t  10 ra in ,  1 h ,  2 h a n d  24 h 
a f t e r  t h i s  e l e c t r i c  t r e a t m e n t ,  o r  a f t e r  t h e  f i r s t  a p p e a r a n c e  
of  c o n v u l s i o n s  in  r a t s  t r e a t e d  w i t h  c a r d i a z o l ,  t h e  a n i m a l s  
w e r e  k i l l ed  b y  d e c a p i t a t i o n  a n d  t h e i r  b r a i n s  a n d  l a r g e  
i n t e s t i n e  r e m o v e d .  

x Paper partially communicated at the XX. Congress of Physiol- 
ogy, Bruxelles, July 30- -Augus t  4, 1956. 
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T w o  m e t h o d s ,  s p e c t r o p h o t o m e t r i c  a n d  biological, 
w e r e  u s e d  fo r  5 H T  d e t e r m i n a t i o n .  F o r  t h e  spectro- 
p h o t o m e t r i c  m e t h o d ,  t h e  s e r o t o n i n  w a s  e x t r a c t e d  ac- 
c o r d i n g  t o  BOGDANSKI cot a]. s, ar id  a s s a y e d  a t  275 m# 
a c c o r d i n g  t o  UOENFRIEND et al.4; for  t h e  biological 
m e t h o d ,  we  e m p l o y e d  t h e  i s o l a t e d  r a t  c o l o n  in  atr0- 
p i n i z e d ,  c a l c i u m - f r e e  R i n g e r ,  a c c o r d i n g  t o  t h e  sug- 
g e s t i o n s  of  DALGIAESH et al. s. 

T h e  r e s u l t s  o b t a i n e d  a r e  s h o w n  in  t w o  t a b l e s .  

O u r  v a l u e s  s h o w  t h a t ,  v e r y  s o o n  a f t e r  e lectroshock 
o r  c a r d i a z o l i c  s h o c k ,  t h e r e  is a n  i n c r e a s e  in  c e r e b r a l  5 HT 
a n d  a d e c r e a s e  in  i n t e s t i n a l  5 H T .  T h e  v a r i a t i o n s  ob- 
t a i n e d  b y  e m p l o y i n g  t h e  t w o  m e t h o d s  of  a s s a y ,  are 
q u a l i t a t i v e l y  s i m i l a r  b u t  q u a n t i t a t i v e l y  v e r y  different.  
I t  s h o u l d  b e  r e m a r k e d ,  h o w e v e r ,  t h a t  w h e r e a s  the 
s p e c t r o p h o t o m e t r i c  d a t a  c o n c e r n i n g  c e r e b r a l  5 H T  ai 
c o n t r o l  a n i m a l s  a r e  in  s a t i s f a c t o r y  a g r e e m e n t  w i t h  those 
q u o t e d  in  t h e  l i t e r a t u r e  ~, t h o s e  o b t a i n e d  b y  biological 
m e t h o d  a r e  d i s t i n c t l y  l ower .  

O u r  d a t a  o n  t h e  p h y s i o l o g i c a l  5 t I T  c o n t e n t  of in- 
t e s t i n e  a g r e e  w i t h  t h o s e  in  t h e  l i t e r a t u r e .  

T h e  v e r y  m a r k e d  i n c r e a s e  of  5 H T  in  t h e  brain ,  as 
s h o w n  b y  t h e  b i o l o g i c a l  t e s t  w h i c h  we  u s e d  a f t e r  electro- 
a n d  c a r d i a z o l - s h o c k ,  m i g h t  a l so  d e p e n d  u p o n  t h e  release 
o f  a n  a c t i v e  s u b s t a n c e  w h i c h  m a y  p o t e n t i a l l y  give the 
s e r o t o n i n  e f f ec t ,  o r  f r o m  t h e  l a c k  o f  i n h i b i t i o n  d u e  to de- 
c r e a s e d  p r e s e n c e  o f  a n  i n h i b i t i n g  f a c t o r  p r e s e n t  in the 
n o r m a l  e x t r a c t s ,  fo r  i n s t a n c e  n o r a d r e n a l i n e .  I t  is ne- 
c e s s a r y  to  p o i n t  o u t ,  m o r e o v e r ,  t h a t  s e r u m  ad rena l i ne  is 
i n c r e a s e d  a n d  n o t  d e c r e a s e d  a f t e r  e l e c t r o s h o c k L  

A s  t o  t h e  m e c h a n i s m  w h i c h  c a u s e s  t h e  r a p i d  increase 
o f  c e r e b r a l  5 H T  a n d  t h e  r a p i d  d e c r e a s e  of  i n t e s t i n a l  5 HT 
a f t e r  e l e c t r i c a l  a n d  c a r d i a z o l  s h o c k ,  w e  c a n  mereh  
s u g g e s t  a s  p o s s i b l e  h y p o t h e s i s ,  a v a r i a t i o n  of  enzymat ic  
a c t i v i t i e s  i n v o l v e d  i n  5 H T  s y n t h e s i s ,  o r  b r e a k d o w n  or 
r e l e a s e  o f  f r e e  5 H T  f r o m  c o m p l e x e s  t h a t  m a y  conceal  its 
p r e s e n c e .  

T h e  d e c r e a s e  o f  5 H T  in  t h e  i n t e s t i n e  m a y  ind ica te  its 
m o b i l i z a t i o n ,  w h i c h  m i g h t  a l s o  b e  s i g n i f i c a n t  with 
r e g a r d  t o  t h e  i n c r e a s e  o f  5 H T  in  t h e  b r a i n ,  bear ing  in 
m i n d  o t h e r  e x p e r i m e n t s  s h o w i n g  i n c r e a s e d  ce r eb ra l  per- 
m e a b i l i t y  a f t e r  c a r d i a z o l  o r  e l e c t r o s h o c k  s. 
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]'able I 

Brain 5 HT concentration (spectrophotometric method) 

Time after Number  of Number of Cerebral 5 HT 
Treatment  t reatment  animals assays T/g ~ S.E. Range 

Electroshock . . . 
E lec t roshock  . . . 
E lec t roshock  . . . 
E lec t roshock  . . . 

10 m i n  
l h  
2 h  

24 h 

64 
13 
13 
13 
15 

10 
4 
4 
4 
5 

t1"97 ::E 0-04 
3"48 ~: 0"22 
2-96 :J= 0-21 
1'72 :t: 0-09 
1"03 ~ 0-07 

0 " 7 5 -  1"3 
3"17--4-0 
2"5 --3"5 
1'5 - 1'9 
0 ' 8 5 -  1 "4 

Other assays show a decrease in intestinal 5 HT 10 nfin after electroshock (from the normal values of 2"5 y/g down to values of 1.2 yJgl. 
These values go back to normal after only 2 h. 


