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Methodih. An 8 wachen ,  n ich t  curar i s ie r ten  K a n i n c h e n  
wurde  das E E G  nach der  yon  MO,'CNIER und  LArJE~ b2- 
schr iebenen  Methode  bipolar  r u m  Neocor t ex  und  r u m  
dorsa len  R h i n e n c e p h a l o n  abgele i te t  und  das aszendieren-  
de retikul~tre S y s t e m  in der  H6he  der  vo rde ren  Vierhiigel  
gereizt .  Wei te re  E inze lhe i t en  der  Method ik  wurden  von  
uns  bere i t s  fr i iher  (SAILER und  STUMPF 4) ausft ihr l ich be- 
schr ieben.  
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RE/ZFREQUENZ IN Hz 

Abhfingigkeit der initialen Frequenz der rhinencephalen arousal 
reaction (Ordinate) yon der Frequenz der retikul~iren Reizung 
(Abszisse) be± einer Einzelimpulsdauer yon 0,5 ms (- - -) und 1,b ms 
( ). Jeder Punkt stellt einen Mittelwert aus 4 x 4 Einzelwerten 

dar (4 Tiere, je 4 Reizungen). 

Die F r e q u e n z  der  zur Re izung  v e r w e n d e t e n  Impu l s -  
ser ien  b e t r u g  50, 100, 200 und  400 Hz.  Die Einze l impuls -  
dauor  b e t r u g  be± 4 Tieren 0,5 ms, be± 4 wei te ren  Tieren 1,5 
ms. In  i edem Versuch  wurde  die E inze l impu l sdaue r  und  
die S p a n n u n g  (1-6 V) k o n s t a n t  geha l t en  und  die Reiz-  
f requenz  variier~, und zwar  wurden  pro  Versuch  je 16 
1Reizungen durchgef i ihr t ,  wobei  die 4 Re iz f requenzen  in 
F o r m  von  4 ** B16cken mi t  zufitlliger A n o r d n u n g  ~ (LIND~R 6) 
zur  A n w e n d u n g  kamen .  Die Daue r  der  e inzelnen Reizun-  
gen b e t r u g  5 s, das  In t e rva l l  zwischen den  e inzelnen Rei-  
zungen  5 rain. Die ±nit±ale F r equenz  der  R A R  wurde  wie 
folgt  bes t±mint :  Es  wurde  - beg innend  nach  e inem In te r -  
vall  von  0,33 s nach  Re izbeg inn  - d e r  A b s t a n d  zwischen 
der  e r s ten  und  z e h n t e n  regelmAssigen Welle ausgemessen  
und  diese LRnge in Hz  umgerechne t .  

Ergebnisse und Dishussion. Die opt±male (das heiss t  die 
die h6chs te  ±nit±ale F r e q u enz  der  R A R  auslSsende) Reiz- 
f requenz  be t rug  be± V e r w e n d u n g  einer  E inze l impu l sdaue r  
yon  0,5 ms  f ramer  200 Hz und  be± V e r w e n d u n g  einer  
E inze l impu l sdaue r  yon 1,5 ms  f ramer  100 Hz  (Abb.).  Die 
Un te r sch i ede  zwischen den  mi t  Re izungen  versch iedener  
F r e q u e n z  e rha l t enen  E f f e k t e n  erwiesen sieh als statist±seA 
ges icher t  (6 Versuche :  P < 0,001; 2 Versuche :  0,05 > P 
> 0,01). Die Abb i ldung  zeigt  ausserdem,  dass be± den  
n iedr igeren  Re iz f requenzen  (50-100-200 Hz bei einer  
E inze l impu l sdaue r  von  0,5 ms) zwischen d e m  Logar i th -  
m u s  der  1Reizfrequenz und  der  ±nit±alert F r e q n e n z  der  

R A R  eine p rak t i sch  l ineare Kor re la t ion  bes teh t .  I n  friihe- 
t en  Versuehen  (SAILER und  STUMPF 4) liess sich eine gleich- 
ar t ige  l ineare Kor re la t ion  auch  zwischen d e m  Logar i th -  
mus  der  R e i z s p a n n u n g  und  der  ini t ia len F requenz  der 
R A R  nachweisen.  In  be±den FAllen b e s t e h t  somi t  zwi- 
schen  dem L o g a r i t h m u s  der  zur R e i z u n g  v e r w e n d e t e n  
E lek t r i z i t~ t smenge  pro  Zei te inhei t  und  der  ±nit±alert Fre-  
quenz  der  R A R  die gleiehe Beziehung.  WAhrend  jedoch 
be± einer  E r h 6 h u n g  der  S p a u n u n g  (be± k o n s t a n t e r  Einzel-  
impu l sdaue r  und  Reizfrequenz)  n iemals  eine A b n a h m e  der 
R e a k t i o n  b e o b a c h t e t  werden  konnte ,  ±st dies be± Er -  
h 6 h u n g  der  IReizfrequenz (bei k o n s t a n t e r  Einze l impuls -  
dauer  und  Reizspannung)  der  Fall .  

CH. MAYER und  Cm STU~PE 

Pharmakologisches Inst i tut  der Universitiit Wien,  76. De- 
zember 1957. 

S u m m a r y  

F o r  the  in i t ia t ion  of an arousal  react ion,  t h e  s t imula-  
t ion  of the  re t icular  ac t iva t ing  s y s t e m by  square  waves  of 
f requencies  va ry ing  f rom 50 to 400 c/s was  s tudied .  To 
eva lua te  the  s t imula t ion  efficiency, the  init ial  f r equency  
of the  rh inencepha l ie  arousal  r eac t ion  was used. The 
op t ima l  s t imulus  f r equency  depends  on the  dura t ion  of 
the  pulses. The op t ima l  f r equency  was found  to  be 
200 c/s a t  a pulse du ra t ion  of 0-5 ms and  100 c/s a t  a pulse 
dura t ion  of 1.5 ms. 

Effect  of  E l e c t r o s h o c k  u p o n  N u c l e i c  A c i d  

C o n c e n t r a t i o n s  in  V a r i o u s  P a r t s  of  Cat  B r a i n  

In  a previous  p a p e r  t we were able to  d e m o n s t r a t e  
s ignif icant  differences in the  r ibonucleic  acid (RNA) con- 
cen t ra t ions  in var ious  regions of t he  cen t ra l  nervous  
s y s t e m (CNS). In  1943 HYD£X ~ observed  an in t racel lu lar  
loss of R N A  af te r  electric s t imula t ion  of t he  spinal  
ganglion cells. This  s t imu la t ed  the  expe r imen t s  p resen ted  
in th is  communica t i on .  

Electroshock 
Region of brain Control ~/10 mg y/10 mg 

of dried tissue of dried tissue 

Frontal cortex 
Occipital cortex . . . 
Temporal cortex . . . 
Hippocampus 
Cerebellar cortex.  . . 
Cerebral white mat te r .  
Caudate nucleus . . . 
Thalamus 
Hypothalamus . . . .  
Midbrain 
Puns 
Medulla 
Spinal cord 

299-0 i 27.6 
303.4 ~- 28.7 
305.6 Jc 11.0 
29O.3 4- 27-8 
337-6 4- 23-9 
148-8 :t= 11.4 
282.2 ± 19.1 
232.4 ± 22.7 
265.0 4- 23-1 
206.1 4- 15.1 
168.0 4- 19.3 
170-1 4- 7.4 
140-2 4- 11-1 

223.0 4- 14-1 
234-8 i 15.7 
241.6 4- 3-2 
218.0 £ 31-8 
258.6 J- 13-7 
121-4 ± 22-3 
211.5 4- 26.1 
162-3 i 14.6 
193.0 _h 34.7 
152.3 =h 32.7 
153.7 ± 15.4 
136.5 :t= 19.5 
113.3 ~h 16.5 

Adul t  ca ts  m a i n t a i n e d  for several  days  unde r  s t a n d a r d  
l abo ra to ry  condi t ions  have  been  used in t h e  exper iments .  
The ' E l e h m a '  e lec t roshock  a p p a r a t u s  was  employed.  
Shocks of 150 V were appl ied  for 0.9 s t h r o u g h  the  elec- 

5 M. MONNtE~ und H. LAIIE, Helv. physiol. Aeta 11, 73 (1953). 
A. LINDER, Planen und Auswerten yon Versuchen (BirkhSuser, 

Basel 1953). 

1 LJ. ~{ItfAII.OVId, B. D. JANKOVI(~, M. PETKOVlC, and D. MA~6, 
Exper. 14, 9 (1958). 

2 H. HVD~N, Acta physiol. Scand. 6, Suppl. 17 (1943). 
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t rodes placed on b o t h  t e m 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 .  

L J .  MIHAILOVIC, ]3. D. JANKOVIC, 
M. PETKOVId, and  K. ISAKOWd 

Ins t i tu te  of Pathological Physiology,  Medical  School, 
and Microbiological Ins t i tu te ,  School of Pharmacy ,  Uni-  
versity o[ Belgrade (Yugoslavia) ,  December 30, 1957. 

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 n o r m a l e n  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 r y l a t i o n  and  A T P a s e  a c 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 ,  Be n a c 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 s e n 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 r y l a t i o n  and  A T Pa s 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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