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s imi la r  p h e n o m e n o n  has  a l s o  been  descr ibed  in b a t s L  
Assuming  th i s  compar i son  is just i f ied,  i t  m a y  be  conc luded  
t h a t  t he  ' a rousa l  cycle '  has  a Q10 equa l  to  1 a n d  is an  
endogenous  r h y t h m  l i t t le  inf luenced  b y  t he  e n v i r o m n e n t .  
The  absence  of a n y  r e l a t ionsh ip  b e t w e e n  t he  leveI of 
m e t a b o l i s m  a n d  these  cyclic p h e n o m e n a ,  t h e  fac t  t h a t  
t he  sleep cycle is a lmos t  iden t i ca l  w i t h  t h a t  of t he  guinea-  
pig  (16 rain), and  t he  smal l  coefficient  of v a r i a t i o n  of t h e  
cycle a t  13 ~ suggest  t h a t  t he  l e n g t h  of t he  sleep cycle is 
more  re la ted  to  t he  i ndex  of encepha l i za t i on  8 t h a n  to  
me tabo l i c  ra te .  

Rdsumd. L ' 6 t u d e  des 6 ta ts  de v ig i lance  chez le h6r isson  
(E. europeanus) g la t e m p 6 r a t u r e  cen t ra le  de 34~ et  de 
13~ m o n t r e  que la dur6e du cycle de sommei l  (17,0 • 3,7 

mn)  d u r a n t  1'6t6 est  t r6s  p roche  de celle du  cycle d '6ve i l  
(18,9 = 1,1 mn)  p e n d a n t  l 'h iver .  Cet te  analogie  est  en  
f aveur  du  carac t6re  p u r e m e n t  endog6ne  d ' u n  te l  r y t h m e .  
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Artificial Lung Ventilation During Diaphragmatic 

Sect ion  of one phren ic  ne rve  increases  t he  ac t i v i t y  of 
t i le r e sp i r a to ry  centre .  Accord ing  to  DOLIVO 1, t he  reason  
for th i s  p h e n o m e n o n  is t h e  fol lowing:  w h e n  ha l f  of the  
d i a p h r a g m  is pa r a lyzed  the  r e s p i r a t o r y  vo lume  of t he  
lungs  also decreases,  a n d  in th i s  way  t he  i n h i b i t o r y  
ref lex f rom the  lungs  on  t he  r e sp i r a to ry  cen t re  d iminishes .  
Actual ly ,  ar t i f ic ia l  r e sp i r a t ion  w i t h  a c o n s t a n t  lung  vo lume  
in a r a b b i t  w i t h  an  open ches t  p r e v e n t s  t he  increase  of t he  
a c t i v i t y  of t h e  r e sp i r a t o r y  cen t re  evoked  b y  t he  sec t ion  of 
t he  ph ren ic  nerve .  Bu t ,  as shown  in t h e  p re sen t  papaer ,  a 
c o n s t a n t  ar t i f ic ia l  r e sp i r a t ion  w h e n  t h e  ches t  is i n t a c t  
( t ha t  is in  condi t ions  in  wh ich  ar t i f ic ia l  r e sp i ra t ion  is m a d e  
du r ing  r e a n i m a t i o n  in p a t i e n t s  w i t h  pa ra lys i s  of t he  
r e sp i r a to ry  muscles) does no t  p r e v e n t  t h e  increase  of t he  
a c t i v i t y  of t he  r e sp i r a t o r y  centre .  U n d e r  these  condi t ions ,  
besides  t he  ref lex f rom the  lungs,  t he  a c c u m u l a t i o n  of 
c a r b o n  dioxide  p lays  a g rea t  role in  t h e  increase  of t he  
a c t i v i t y  of t h e  r e sp i r a to ry  cen t re  evoked  b y  t he  pa ra lys i s  
of t he  d i a p h r a g m .  

Methods. The  e x p e r i m e n t s  were pe r fo rmed  on 10 adu l t  
r a b b i t s  a n e s t h e t i z e d  w i t h  30-40 m g / k g  N e m b u t a l .  Af ter  
t r a c h e o t o m y  the  r e s p i r a t o r y  f r equency  (F) a n d  • t i da l  
vo lume  (Vt) were m e a s u r e d  and  t h e n  the  an ima l s  were 
sub jec t ed  to  pass ive  v e n t i l a t i o n  in wh ich  t he  f r equency  
a n d  t h e  vo lume  of t he  r e s p i r a t o r y  p u m p  coincide w i t h  t he  
same  p a r a m e t r e s  of s p o n t a n e o u s  resp i ra t ion .  Sect ion of 
t h e  phren ic  ne rves  was pe r fo rmed  a t  a low level  in  t he  
neck,  j u s t  before  t he  ne rves  en te r  t he  thorac ic  cav i ty .  
E l e c t r o m i o g r a m s  were recorded  b y  b ipo la r  s teel-wire 
e lectrodes  aff ixed to t he  in te rcos ta l  muscles.  Blood samples  
were o b t a i n e d  f rom femora l  arteries.  Blood  p H  and  PaCO~ 
m e a s u r e m e n t s  were m a d e  in micro  Ast rup.  

Paralysis 

Results and discussion. One m i n  a f t e r  b i l a t e ra l  sec t ion  
of t he  ph ren ic  nerves,  t h e r e  is a m a r k e d  decrease  of V t 
( from 12.0 to  5.0 ml). Cor responding ly  t he  p H  decreases  
(from 7.32 • 0.04 to  7.20 • 0.03) a n d  t h e  PaCO 2 in- 
creases (from 38.0 i 3.5 to  51 ~ 8.3) (Table  I). Simul-  
t a n e o u s l y  t he  e lectr ical  a c t i v i t y  of t he  in t e rcos t a l  muscles  
increases  sha rp ly  (Figure).  To normal i ze  t he  PaCO~ a n d  
t he  EMG, one m u s t  increase  t he  vo lume  of t he  r e s p i r a t o r y  
p u m p  f rom 12.0 to  22.5 ml  (Table  I I ,  Figure) .  I f  t he  pass ive  
v e n t i l a t i o n  was no t  increased,  t he  an ima l s  d ied  in 0.5-1 h 
a f t e r  b i l a t e ra l  p h r e n i c o t o m y .  

T h u s  t he  size of t he  pass ive  v e n t i l a t i o n  wh ich  sat isf ied 
an ima l s  w i t h  i n t a c t  r e sp i r a to ry  muscles  does no t  sa t i s fy  
an ima l s  w i t h  d i a p h r a g m a t i c  paralysis .  D i a p h r a g m a t i c  
pa ra lys i s  in r a b b i t s  leads to  a decrease  of lung  compl iance ,  
a lveo la r  h y p o v e n t i l a t i o n  a n d  h y p e r c a p n i a .  T h u s  n o t  on ly  
t he  ref lex f rom the  lungs  b u t  a c c u m u l a t i o n  of c a r b o n  
dioxide  p lays  a g rea t  role in  t he  increase  of t he  a c t i v i t y  
of t he  e x t r a d i a p h r a g m a t i c  muscles  d u r i n g  d i a p h r a g m a t i c  
paralysis .  

On t he  basis  of these  obse rva t ions ,  t he  fol lowing con- 
clusions were r eached :  1. As is known,  p a t i e n t s  w i t h  
r e sp i r a to ry  pa ra lys i s  requi re  ar t i f ic ia l  v e n t i l a t i o n  wh ich  
is m u c h  g rea te r  t h a n  t he  v e n t i l a t i o n  ca lcu la ted  on  t he  

1M. DOLIVO, Helv. physiol, pharmae. Acta, 10, 366 (1952). 

Table I. The influence of bilateral phrenieotomy on the respiration in rabbits 

Tidal volume Respiratory frequency pH Pa CO 2 
(ml) (resp.'/min) (mm Hg) 

Before After Before After Before After Before After 

Mean 12.0 5.0 46.0 46.0 7.32 7.20 38.0 51.0 
SD • 2.4 =k0.5 ~15.0 ~15.0 +0.04 ~0.03 i 3.3 ~ 8.3 
p 0.001 0.5 0.001 0.001 
n ~  io 

pHa, pH arterial blood; Pa CO2, partial pressure of carbon dioxide in arterial blood; Mean, mean values; SD, standard deviations; P, sig- 
nificance of differences from values for normal animals; n, number of animals. 
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Table II. The influence of artificial ventilation on pH and Pa CO~ in the phrenieotomized rabbits 
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During the artificial ventilation which coincides with the 
respiratory frequency and tidal volume of the spontaneous 
breathing 

The increase of the volume of the pump which was need to 
normalize pH and Pa CO s 

Volume of the pump Frequency of the pump pH Pa CO~ Volume of the pump Frequency of the pump pH Pa CO s 
(ml) (mm Hg) (ml) (mm Hg) 

Mean 12.0 46.0 7.24 48.5 22.5 46.0 7.28 38.0 

SD •  •  -t-0.01 4-3.5 
n =  10 

See the glossary of abreviations in Table I. 

b a s i s  of  n o m o g r a m s .  P e r h a p s  t h e i r  d e m a n d  d e p e n d s  o n  
t h e  d e c r e a s e  of  t h e  l u n g  c o m p l i a n c e  a n d  a l v e o l a r  h y p o -  
v e n t i l a t i o n  e v o k e d  b y  p a r a l y s i s  of  t h e  r e s p i r a t o r y  m u s c l e s .  

2. T h e r e  a r e  s o m e  a t t e m p t s  to  p r e v e n t  b r e a t h l e s s n e s s  
b y  m e a n s  of  a b l o c k  of t h e  p h r e n i c  n e r v e s  2. A s  is s t r e s s e d  
b y  t h e  a u t h o r s  t h e r e  w a s  o n l y  a p a r t i a l  d i a p h r a g m a t i c  
p a r a l y s i s  a f t e r  t h e  b lock .  I t  m a y  be  t h o u g h t  t h a t  in  t h e  
c a s e  of  t o t a l  p a r a l y s i s  of  t h e  d i a p h r a g m ,  t h i s  m e t h o d  m a y  
e v o k e  a q u i t e  c o n t r a r y  r e s u l t .  

The electrical activity from intercostal inspiratory muscles (the thin 
lines - integral activity of the same muscle). A) while the frequency 
and the volume of the respiratory pump coincides with the sponta- 
neous breathing. Before phrenicotomy. B) the size of the artificial 
respiration remains the same as in A. After phrenieotomy strong 
increase of the electrical activity. C) While the volume of the respi- 
ratory pump was increased from 10 ml to 20 ml. The electrical 
activity is normalized. 

B b l B O J I b I .  HeCMOTp9 Ha HcKyCCTBeHH0e c0xpaHeHHe 
HopManbHO.~ :t6r0qH0~ BeHTHJI~L1HH~ (1)peHHKOTOMHH BbI3bI- 
aaeT y Kp0~KOB pea~oe yBe~uqeHHe H a n p ~ e H H ~  CO s B 
Kp0BH. ~ J ~  B0CCTaHOBneHH~ H0pManbH0rO n a n p ~ e H a a  
C02 He06x0/IHM0 3HaqHTeJ1bH0 yBeJINqHTb ~F0qHy~O BeH- 
"rHJI~ILHO. ~THM IIOBHJIHMOMy 0~%fiCHfleTCYt TO, qTO ~OJIbHMe 
c napaJmqom RBIxaTeJIbHblX MbIIIItl Tpe6ymT y B e a g q e n u g  
JI~r0qH0~ BeHTHJIHIIHH, 3HaqUTe~bH0 lIpeBocxo/~gIIIe~ Hop- 
ManbHym. 
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Age-Dependent Changes in (Na, K)-ATPase Activity in Brains of Mice Susceptible to Seizures 

Mice  of  t h e  D B A  s t r a i n ,  s u s c e p t i b l e  t o  a t I d i o g e n i c  
s e i zu re s ,  h a v e  c o n v u l s i o n s  a t  t h e  age  of  30 d a y s  w h e n  
t h e y  a r e  e x p o s e d  to  h e a t ,  w h e r e a s  m i c e  of t h e  C57 s t r a i n  
do  n o t  1. S i n c e  D B A  m i c e  do  n o t  h a v e  c o n v u l s i o n s  w i t h  
e l e v a t e d  t e m p e r a t u r e  a t  20 or  a t  40 d a y s ,  t h e y  s e e m  to  
be  a m o d e l  of  f eb r i l e  c o n v u l s i o n s  i n  h u m a n s  1, a n d  i n t e r e s t  
a t t a c h e s  t o  f e a t u r e s  t h a t  d i s t i n g u i s h  t h e m  f r o m  t h e  
s e i z u r e - r e s i s t a n t  C57 s t r a i n .  C u r i o u s l y  e n o u g h  t h e  f i n d i n g s  
of  ABOOD a n d  GERARD ~ h a v e  n e v e r  b e e n  c o n f i r m e d  t h a t  
b r a i n s  of  D B A  m i c e  h a v e  l ower  A T P a s e  a n d  a l o w e r  
P / O  r a t i o  t h a n  t h o s e  of  C57 m i c e  a t  t h e  a g e  of s e i zu r e -  
s u s c e p t i b i l i t y  b u t  n o t  b e f o r e  or  a f t e r .  T h e  a u t h o r s  c o u l d  
n o t  t h e n  d i f f e r e n t i a t e  t h e  f o r m  of  A T P a s e ;  i t  is n o w  

k n o w n - - t h a t  A T P a s e  a c t i v i t y  in  b r a i n  is l a r g e l y  in  t h e  f o r m  
a c t i v a t e d  ~by N a +  a n d  1K+, i.e. (Na,  K ) - A T P a s e  a. 

F o r  t h i s  r e a s o n  I s t u d i e d  A T P a s e  a c t i v i t y  in  m i c r o s o m a l  
m e m b r a n e s  of  b r a i n s  of  DTBA m i c e  a t  t h e  age  o f  su s -  
c e p t i b i l i t y ;  30 d a y s ;  a n d  b e f o r e  a n d  a f t e r ,  a t  20 a n d  60 
d a y s .  T h e  r e s u l t s  we re  c o m p a r e d  w i t h  t h o s e  o f  n o n -  
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