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t rodes placed on b o t h  t em pora l  regions of the  skull. The 
effect of a single e lect roshock,  i.e. tonic-clonic convul-  
sions was comple te  in all cases. Animals  were decap i t a t ed  
1 min af ter  t he  last  convulsion.  The detai ls  concerning the  
procedure  of ob ta in ing  the  samples  of var ious  regions of 
the brain,  as well as the  m e t h o d s  used for de te rmina t ions  
of deoxyr ibonucle ic  (DNA) and  r ibonucleic  acids, have  
been a l ready  ind ica ted  in t he  previous  paper / .  

Resul ts  are p re sen ted  in t he  Table.  The samples  of all 
inves t iga ted  regions  showed a p ronounced  decrease in the  
RNA con ten t .  No q u a n t i t a t i v e  differences in the  de- 
crease of R N A  could be found  be tween  the  animals  which 
received one e lect roshock,  and  those  which  received four 
successive e lec t roshocks  appl ied  wi th  an in te rshock  inter-  
val of 7 min.  The values  of D N A  observed  in the  various 
regions of the  CNS af te r  e lec t roshock were  found to be 
within the  range  of those  ob ta ined  in normal  animals .  
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Z u s a m m e n / a s s u n g  

Beim Elek t roschock  k o m m t  es zu b e d e u t e n d e n  Ernied-  
r igungen der  K o n z e n t r a t i o n  von  R N A  in ve rsch iedenen  
kor t ikalen und  subkor t ika len  Teilen des zen t ra len  Nerven-  
sys tems tier Katze ,  w£hrend  sich die K o n z e n t r a t i o n  von 
DNA in no rm a len  Grenzen  hiilt. 

f luence bra in  me tabo l i sm in a s imilar  way  as ch lo rp roma-  
zine, and (b) w h e t h e r  the  metabo l ic  effects  of Captodia-  
min  differ f rom those  of Chlorpromazine ,  B e n a c t y z i n  and  
Miltown. 

Oxyda t ive  p h o s p h o ry l a t i o n  and  A T P a s e  ac t i v i t y  have  
been measured  on ra t  brain homogena te s ,  by  the  t e chn ique  
a l ready descr ibe&.  
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Fig. 1 . - - Inh ib i t ion  of oxyda t ivc  phosphoryla t ion .  Decrease in P /O 
ra t ion  as compared to controls  p lo t ted  aga ins t  the log of concentra-  
tions, o - - • - - •  = Captod iamin ;  0 - - 0 - ©  = Chlorpromazinc ;  

~ -K]- - f f ]  = Bcnae tyz in ;  x - x - - x  = Miltown. 

Figure 1 shows the  effects of Chlorpromazin ,  Ben ac t y -  
zin, Miltown and Captod iamin  on o x y d a t i v e  phospho ry l a -  
t ion. All these compounds  were found  to  have  an  un-  
coupling effect, the  ID,0 being 1.05 × 10 -4 M for Chlor- 
promazine ,  5.5 × 10 -s M for Captod iamin ,  1.6 × 10 -4 M 
for Benac tyz in  and  1.1 × 10 -a M for Mil town.  

The Action of Tranqui l iz ing Drugs on Brain 
Metabol i sm 

In  a previous  paperL we repor ted  expe r imen t s  indicat -  
ing a complex  b iochemica l  m e c h a n i s m  to be involved in 
the cent ra l  effects  of Chlorpromazine  and o the r  cent ra l  
ganglionic blocking agents .  Two inh ib i to ry  processes have  
been d e m o n s t r a t e d  as necessary  for a ch lorpromazine-  
like pharmacolog ica l  ac t ion :  (a) uncoupl ing  of oxyda t ive  
phosphory la t ion  and  (b) s imul taneous  inhibi t ion of ATP-  
ase ac t iv i ty .  

Chlorpromazine  has been  r epo r t ed  to  have  beneficial  
effects in some psycho t ic  d i s tu rbances  2. The same holds 
for Mil town (Meprobamat)  s and  Benac tyz in  a, while Capto- 
diamin (Covatin),  a subs tance  wi th  an even  more  pro- 
nounced (marcobiotic)) effet  t h a n  ChlorpromazinO,  was 
found to have  only  a seda t ive  act ion s. 

The p r e sen t  work  was u n d e r t a k e n  to inves t iga te :  (a) 
whe the r  these  drugs  wi th  chlorprolnazine- l ike  act ion in- 

x L. DECSI, Arzneimittel]orschung (in press).  
H. KOPERA, Wiener  kl in.  Wsehr .  1955, 867. - F. J .  AVD, in 

H. E. HIMWtCH (Edit .)  Tranquilizing Drugs (Amer. Assoc. for 
Advances  of Science, Wash ing to i l  1957). 

a W. M. PESNIGTOU in H. E. HIMWlCH (Edit.) ,  Tranquilizing 
Drugs (Amer. Assoc. for Advances  of Science, Wash ing ton  1957). 

4 I. MUNKVAD, I. OSTENFELD, and O. JE~SES, cited by C. H. 
HOLTEN and V. LARSEN, Acta pharmacol, toxicol. (Kopenhagen) 
12, 346 (1956). 

PH. DEeou~w, cited by P. BELOW and PH. DECOURI, Ann. 
M~dico-Psychologiqucs 1956, p. 1. 

6 H. WEXENBER% personal communication of Prof. P. Kovv. - 
A. voNDER HEYDT, Mcd. Klinik 52, 787 (1957). - O. H. ARNOLD, 
Wiener Med. Wsehr. 106, 510 (1956). 
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Fig. 2 . - -  Inh ib i t ion  of ATPasc  ac t iv i ty .  Decrease in  a c t i v i t y  as 
compared ~" controls plotted against the log of the concentrations. 

• - • - • = Captodiamin ; © - © - © = CMorpromazine; 
[]-[5]-[] = Bcnaetyziu; x - x - x  = Miltown. 

Figure  2 shows the  effect  of these  drugs  on the  A T P a s e  
ac t iv i ty .  Chlorpromazine ,  Benac tyz in  and  Mi l town ex- 
h ib i ted  a more  or less p ronounced  inh ib i to ry  act ion,  while 
Cap tod iamin  was ineffect ive cvcn  in ve ry  large concen t r a -  
t ions.  

Benac tyz in  and  Mil town thus  inf luence the  bra in  me ta -  
bolism in the  same way  as Chlorpromazine ,  i.e. t h e y  in- 
h ib i t  b o t h  oxyda t ive  p h o s p h o ry l a t i o n  and  A T Pas e  act i -  
v i ty .  Cap tod iamin ,  on the  cont ra ry ,  inhib i t s  only  oxy-  
da t ive  phosphory l a t i on  and  leaves ATPase  ac t iv i ty  un-  
changed.  This  obse rva t ion  could bc i n t e rp re t ed  as indi-  
ca t ing  t h a t  uncoupl ing  of oxyda t ive  p h o s p h o r y l a t i o n  m a y  
be involved in the  ' ac t ion  narcob io t ique ' ,  b u t  it  does n o t  

7 L. DECSl, Arch. exp. Path.  P h a r m a k .  230, 547 (1957). - L. 
DEesI and J. M£1tES, Arch. exp. Path. Pharmakol. 230, 462 (1957). 
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suffice, b y  itself, for a 
ac t ion  s . 

ch lo rp romaz ine - l i ke  c e n t r a l  

L. DECSI a n d  J .  MI~HES 

Institute el Pharmacology, Medical University, t~dcs 
(Hungary), January l, 1958. 

Zusammen/assung 

Die T r a n q u i l i z e r  Mi l t ow n  ( M e p r o b a m a t )  u n d  B e n a c t y -  
zin bee in f lussen  den  Geh i rnze t l s to f iweehse l  in vitro qual i -  
t a t i v  wie Largac t i t ,  das  he iss t ,  sie h e m m e n  die o x y d a t i v e  
P h o s p h o r y l i e r u n g  u n d  gle ichzei t ig  a u c h  die A T P a s e -  
Akt iv i t / i t .  Demgegenf ibe r  h e m m t  das  bloss f iber eine 
s eda t i ve  W i r k u n g  ver f i igende  C a p t o d i a m i n  (Covat in)  n u r  
die o x y d a t i v e  P h o s p h o r y l i e r u n g  u n d  litsst die A T P a s e -  
A k t i v i t i i t  unbee in f luss t .  Dies s p r i c h t  dafi ir ,  dass  zu r  Aus-  
16sung e iner  l a rgac t i l a r t i gen  W i r k u n g  be ide  o b e r e n  
H e m m u n g s p r o z e s s e  n o t w e n d i g  s ind.  

s L. DECSI, ArzneimitteIJorschung (in press). - L. DEcsI and J. 
MffHES, Arch. exp. Path. Pharmak. 230, 462 (1957). 

I n h i b i t o r y  A c t i o n  o f  T r y p s i n  a n d  T r y p s i n -  

I n h i b i t o r s  o n  E x p e r i m e n t a l  I n f l a m m a t i o n  

i n  R a t s  

P a r e n t e r a l l y  a d m i n i s t e r e d  t r y p s i n  appea r s  to  possess 
i m p o r t a n t  a n t i - i n f l a m m a t o r y  ac t ion  in a n i m a l  exper i -  
m e n t s  ~ a n d  in cl inical  therapy-". However ,  m u c h  confus ion  
seems  to ex i s t  in  ou r  knowledge  of t h e  m e c h a n i s m  of i ts  
a c t i o n  a n d  m a n y  fac ts  p o i n t  to  t h e  poss ib i l i ty  t h a t  t h i s  
ac t ion  m i g h t  be  r a t h e r  a n  ind i r ec t  one. W e  h a v e  a t t e m p t -  
ed to  b r ing  some l igh t  in to  th i s  p rob lem.  
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Fig. 1.-Anti-inflammatory action of intramuscular trypsin on 
kaolin-induced inflammation in rats. Both lines are mean values of 

responses in 10 animals. (Broken line: control). 

To accompl i sh  th is ,  we r e i n v e s t i g a t e d  f irst  t h e  an t i -  
i n f l a m m a t o r y  ac t ion  of a suspens ion  of t r y p s i n  in oil  

appl ied  i n t r a m u s c u l a r l y  in  doses of 20 m g / k g  to  rats .  The  
first  i n j ec t ion  was g iven  2 h before  t h e  i n d u c t i o n  of in- 
f l a m m a t i o n  a n d  t h e  o t h e r s  foIlowed e v e r y  t h i r d  day ,  6 in- 
j ec t ions  b e i n g  g iven  in all. T h e  e x p e r i m e n t a l  i n f l a m m a -  
t i on  was  i nduced  b y  s u b a p o n e u r a l  i n j ec t ion  of 10% steri le 
kao l in  suspens ion  in to  t h e  h i n d  paw  ~. T h e  e v a l u a t i o n  of 
i n f l a m m a t i o n  was based  on  t h e  m e a s u r e m e n t  of diffe- 
rences  in  t he  v o l u m e  of t h e  paw,  differences in  t h e  dia- 
m e t e r  of the  m e t a t a r s o p h a l a n g e a l  j o in t  a n d  differences 
in  abscess  f o r m a t i o n  * (Fig. 1). 

T r y p s i n  revea led  a s t a t i s t i c a l l y  s ign i f ican t  a n t i p h l o -  
gist ic inf luence  in t h e  acu te  p h a s e  of i n f l a m m a t i o n  5 h 
a f t e r  a d m i n i s t r a t i o n  of kaol in .  T r y p s i n  i n h i b i t e d  even  
more  s ign i f i can t ly  t h e  chron ic  phase  of i n f l a m m a t i o n  
c h a r a c t e r i z e d  b y  abscess  f o r m a t i o n  w h i c h  las ts  more  t h a n  
a week.  
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Fig. 2. -- Plasmatic trypsin-inhibitory activity after intramuscular 
application of trypsin. 

S u b s e q u e n t l y  we h a v e  t e s t e d  t h e  inf luence of p a r e n t e r a l  
t r y p s i n  on  t r y p s i n - i n h i b i t o r y  a c t i v i t y  of r a t  s e r u m  in an  
a t t e m p t  to  conf i rm t h e  e x p e r i m e n t s  of GROB 5. The  degree 
of i n h i b i t i o n  was  expressed  in pe r cen t  of t h e  t r y p s i n  act i -  
v i t y  a f t e r  i n c u b a t i o n  w i t h  s e r u m  (Fig. 2). T r y p s i n  suspen-  
s ion was app l ied  in one  dose (0.5 mg/kg)  w h i c h  is nea r ly  
in  t h e  r a n g e  of cl inical  dosage.  ~ fe  no ted ,  even  a f t e r  th i s  
low dose, a s igni f icant  increase  in t h e  t r yps in - inh ib i t o r s ,  
t he  m a x i m u m  be ing  a t t a i n e d  on  t h e  t h i r d  d a y  approx i -  
ma te ly .  The  or ig inal  level  of i nh ib i t o r s  was  t h e n  qu ick ly  
res tored .  

E v i d e n c e  f rom th i s  e x p e r i m e n t  led us  to  a d o p t  a con-  
cep t  t h a t  t he  i n h i b i t o r s  of t r y p s i n  cou ld  p rov ide  for  the  
m e d i a t i o n  of  t h e  a n t i - i n f l a m m a t o r y  ac t ion  of t ryps in .  
E n d o g e n o u s  t r y p s i n  could  f u r t h e r m o r e  p a r t i c i p a t e  in  the  
defens ive  r eac t i on  of t h e  o r g a n i s m  a g a i n s t  t he  p ro teo ly t i c  
e n z y m e s  a c t i v a t e d  d u r i n g  t h e  i n f l a m m a t i o n .  These  en- 
zymes  m i g h t  be  respons ib le  for t h e  g rea t e r  p a r t  of basic  
e l e m e n t s  of i n f l a m m a t i o n  re leas ing local ly ac t ive  p r o d u c t s  
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