
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 .  

A,  N .  DAVISON, A.  \V.  LESSIN, a n d  
M. W .  PARKES 

Biological  Research Laboratories,  Roche Products  Ltd. ,  
W e l w y n  Garden Ci t y  (Herts,  England) ,  A p r i l  9, 1957. 

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 .  

7 A. PLETSUHER, Exper, 12, 479 (1956). 

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. 

a D. BOGDANSKI and S. UDENFRIEND, J.  Pharm. liT, 83 (1~56/ 
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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. 
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Table I I  
Brain and large intestine 5 HT coneentration~ (biological method). 
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Time after Number of Number of de- Eneephalie Intestinal 
Treatment  t reatment  animals terminati~ms Serotonine Range Serotonine Range 

ng/¢ ± S.E. ng/~ :k £.E. 

i 

Elec t roshock  . . . 
E lec t roshock  . . . 
E lec t roshock  . . . 
E lec t roshock  . . 

10 m i n  
l h  
2 h  

24 h 

27 
27 
22 
22 
22 

1 3 ~  4 
360 i 7 
160 i 40 

47 ± I0  
13± 3 

6-  48 
90 720 
48-300  
12-  72 
4- 36 

2300-} :300  
9 2 0 - ~ 1 0 0  

1530 i 300 
1 7 8 0 ~ 4 7 0  
2370 ~ 300 

1200--3600 
480-1400  
960-3000 

1080-3600 
1740-3600 

Some assays were carried out  on the test of rat 's  isolated uterus. Also in this test, 10 rain after electroshock, an increase in cerebral 
serotonin can be observed. Also after cardiazol (80 mg/kg intraperitoneally), the variations in encx, phalic and intestinal serotonin 

are similar. 

We  a l so  w i s h  t o  p o i n t  o u t  t h e  d i f f e r e n c e  b e t w e e n  o u r  
resul ts  a n d  t h o s e  o b t a i n e d  a f t e r  r e s e r p i n e  a d m i n i s t r a t i o n ,  
when a fa l l  in  b r a i n  5 H T  c o n c e n t r a t i o n  ( a n d  n o t  a 
m a r k e d  r a i s e ,  a s  i n  o u r  e x p e r i m e n t s )  p a r a l l e l s  t h e  fal l  
of i n t e s t i n e  5 H T  c o n c e n t r a t i o n .  

A d d e n d u m :  F u r t h e r  d e t e r m i n a t i o n s ,  w i t h  s p e c t r o -  
p h o t o m e t r i c  m e t h o d ,  s h o w  a f t e r  e l e c t r o s h o c k  a s e c o n d  
increase  in  b r a i n  5 H T  s t a r t i n g  f r o m  t h e  3 6 t h  h o u r  to  
the 7 2 n d  h o u r ,  I n  t h e  s a m e  t i m e  i n t e s t i n a l  l eve l s  of  
5 H T  do  n o t  c h a n g e .  

S. GARATTIN[, A. VALSECCHI, a n d  
L. VALZELLI 

Inst i tute o/ Pharmacology ,  Univers i t y  o/ M i l a n o  
(Italy), M a r c h  1J, 1957. 

R ia s sun to  

Si d i m o s t r a  c h e  d o p o  u n o  s h o c k  c o n v u l s i v o  e l e t t r i c o  o 
ca rd iazo l ico  il c o n t e n u t o  in  s e r o t o n i n a a u m e n t a i n  m a n i e -  
ra m o l t o  r i l e v a n t e  n e l l ' e n c e f a l o  e si a b b a s s a  n e l l ' i n -  
tes t ino c r a s s o .  

L ' a u m e n t o  e n c e f a l i c o  e la  d i m i n u z i o n e  i n t e s t i n a l e ,  c h e  
r a g g i u n g o n o  g r a d i  m o l t o  c o s p i c u i  gi/~ 10 r a in  d o p o  il 
t r a t t a m e n t o  c o n v u l s i v a n t e  si  a t t e n u a n o  po i  ne i  t e m p i  
success iv i :  i n t e n s a m e n t e  d i m i n u i t i  d o p o  1 h ,  n o n  s o n o  
pifl r i l evab i l i  d o p o  24 h .  

Effects  of  S h o r t  C h a i n  F a t t y  A c i d  A n i o n s  u p o n  
C o r t i c a l  B l o o d  F l o w  a n d  E E G  in  C a t s  

I t  h a s  r e c e n t l y  b e e n  r e p o r t e d  b y  WHITE a n d  SAMSON t 
and b y  SAMSON and I)AHL ~ t ha t  buf fered f a t t y  acid 
a n i o n  s o l u t i o n s ,  i n j e c t e d  i n t r a v e n o u s l y  in  r a b b i t s ,  p r o -  
d u c e  s l ow  w a v e s  in  t h e  E E G  in  c o m b i n a t i o n  w i t h  b e -  
h a v i o u r a l  s i g n s  o f  s l eep .  F u r t h e r m o r e ,  i t  h a s  b e e n  d e -  
m o n s t r a t e d  t h a t  f a t t y  a c i d s  t o  s o m e  e x t e n t  m a y  p a r t i -  
c i p a t e  in  t h e  n o r m a l  c e r e b r a l  m e t a b o l i s m  in  m a n  a, 

I n v e s t i g a t i n g  t h e  i n f l u e n c e  o f  v a r i o u s  m e t a b o l i t e s  
u p o n  t h e  E E G  a n d  t h e  c o r t i c a l  b l o o d  f low in  t h e  c a t ,  
r e c o r d e d  w i t h  a n e w  m e t h o d  4, we  h a v e  i n j e c t e d  s m a l l  
d o s e s  o f  b u t y r i c  (1 M )  a n d  o c t a n o i c  (0.5 M )  a c i d  
s o l u t i o n s  ( b u f f e r e d  w i t h  N a O H )  a s  wel l  a s  a s o l u t i o n  o f  
oleic  a c i d  ( d i s s o l v e d  in  1 0 %  h u m a n  a l b u m i n e )  ~. H e p a r i n -  
i zed  p r e p a r a t i o n s  w e r e  u s e d ,  e i t h e r  l i g h t l y  a n a e s t h e t i z e d  
( N e m b u t a l )  o r  u n a n a e s t h e t i z e d  (encdphale or cerveau 
isold). T h e  E E G ,  t h e  b l o o d  p r e s s u r e  a n d  t h e  c o r t i c a l  
b l o o d  f low w e r e  r e c o r d e d  c o n t i n u o u s l y  d u r i n g  t h e  e x -  
p e r i m e n t s .  

N o  e f f e c t s  we re  o b t a i n e d  b y  t h e  ole ic  a c i d  s o l u t i o n .  
O c t a n o i c  a n i o n s  h a d  t h e  s a m e  e f f e c t  a s  b u t y r i c  a n i o n s .  

R. P. WHITE and F. E. SAMSON, Amer. J .  Physiol. 186, 271 
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3 W, SACKS, Fed. Pr(w. 16, 240 (1957). 
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403 (1956). 
5 The solutions were kindly prepared by B. ]{ORGSTR/,3M~ ;~|. D,, 
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Fig. l . - -Cat .  Cerveau isold preparation. Cervical sympathetic nerves sectioned. Records of blood pressure (recorded by damped electro- 
manometer in the brachial artery) and cortical blood flow in rostral parts of the brain. The flow record co,tsists of dense vertical lines. 
The height of each line is proportional to the interval between blood drops from tile eammlated superior sagittal  simls. Decreasing height 
of vertical lines therefore, means increasing flow. Record interrupted every 3(1 s. Arrows indicate intravenous injection.,; of 1 nfl of 1 M 

buffered butyric acid solution. Note increase of cortical blood flow in spite of cmlstant  h l .od  prossure. 


