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Cross-section through the soleus muscle of the 1-month-old (a) andadult (b) rabbit stained for myosin ATPase activity ( • 155). 

d i f fe ren t  degree or m a t u r a t i o n  of t he  m o t o r  sys t em a t  
b i r th .  The  r a t  ha s  a ve ry  i m m a t u r e  m o t o r  sys t em a t  
b i r th ,  s imi la r  to  the  r abb i t ,  whi le  t he  gu inea-p ig  has  a 
more  m a t u r e  one a t  b i r th .  The  t e m p o r a r y  shor ten ing ,  
obse rved  p o s t n a t a l l y  in  t he  ra t ,  m a y  therefore  occur  
p r e n a t a l l y  in the  guinea-pig.  I t  has  been  sugges ted  t h a t  
t h e  p o s t n a t a l  m a t u r a t i o n  process  in muscle  f ibre  p a t t e r n  
is of neurogen ic  origin 5,11. The  p o s t n a t a l  p ro longa t ion  of 
CT and  t he  change  to  a muscle  of p r e d o m i n a n t l y  low 
myos in  A T P a s e  a c t i v i t y  appea r s  to  be a d e v e l o p m e n t a l  
a d a p t a t i o n  of t he  slow muscle  to  i ts  a n t i g r a v i t y  funct ion ,  
t he  t ime  course of th i s  change  be ing  modi f ied  b y  d i f fe ren t  
r a t e  of g rowth  of muscle,  body  size, and  of m a t u r a t i o n  of  
t h e  n e u r o m u s c u l a r  sys tem.  

Zusammen/assung. P o s t n a t a l e  Ver I~nge rung  n a c h  t em-  
por/ i rer  Verk i i r zung  der  }~on t rak t ionsze i t  u n d  Z u n a h m e  
yon  Muskel fasern  m i t  n iedr iger  A T P a s e - A k t i v i t ~ t  im  
l a n g s a m e n  Soleus-Muskel  wurde  bei  ve r sch iedenen  S/iuge- 
t i e ren  gefunden.  Der  schnel le  ex tensor  d i g i t o r u m  longus  
zeigt  dagegen  durchwegs  p o s t n a t a l e  Verkf i rzung  de r  
K o n t r a k t i o n s z e i t .  

E. GUTMANN, J.  MELICHNA an d  I. SvRov'~ 

Institute o[ Physiology, Czechoslovak Academy o[ Sciences, 
Praha 4-Krc (Czechoslovakia), 4 September 7972. 

11 W. K. ENGEL and G. [{ARPATI, Devh Bid. 77, 713 (1968). 

. M a g n u s  R e f l e x e s  of  t h e  C h e s t  M u s c u l a t u r e  i n  M a n  

MAGNUS t d e m o n s t r a t e d  t h a t  t h e  pos i t ion  of t he  head  
modif ies  t h e  t o n u s  of t h e  l imb  m u s c u l a t u r e  of the  decere- 
b r a t e  an imal .  The  same p h e n o m e n o n  was obse rved  in m a n  
also, in  assoc ia t ion  w i t h  a v a r i e t y  of pa tho log ica l  s t a t e s  
a f fec t ing  t he  cen t r a l  ne rvous  sys tem.  Since t he  ton ic  neck  
reflexes were no t  a p p a r e n t  in t he  n o r m a l  h u m a n  subjec t ,  
t he i r  presence  was t h o u g h t  to  be p a t h o g n o m i c  of cen t r a l  
ne rvous  sys tem.  

B u t  in 1944 WELLS 2 d e m o n s t r a t e d  t h a t  all  of the  ton ic  
neck  and  l ab i r i n t i ne  reflexes could be  elici ted in n o r m a l  
adu l t s  if e x t e n s o r  muscles  were f i rs t  hyper ton ic .  Th i s  
obse rva t i on  was conf i rmed  b y  IKAI 3, TOKIZANE et  al. 4. 

MASSlON et  al.5 d e m o n s t r a t e d  t h a t  t he  pos i t ion  of t h e  
head  modif ies  no t  on ly  t he  l i m b  m u s c u l a t u r e  of t h e  
dece reb ra t ed  a n i m a l  b u t  t he  ches t  r e sp i r a to ry  muscles  
too. Therefore  i t  is of in t e res t  to  i nves t iga t e  w h e t h e r  t h e  
neck  reflexes could modi fy  t he  r e sp i r a to ry  muscles  (as 
well  as in  t he  ex t enso r  l imb  muscle) in  n o r m a l  h u m a n s  too. 

The  sub jec t s  of t he  i nves t iga t ion  were 7 adu l t s  - 3 male  
and  4 female.  The  inves t iga t ion  was m a d e  w i t h  electro-  
m y o g r a p h  D t S A .  The  skin  over  t he  muscles  to  be  s tud ied  
was t h o r o u g h l y  c leansed  w i t h  acetone.  Cup-shaped  si lver  
e lectrodes  a p p r o x i m a t e l y  1 cm in d i a m e t e r  were filled 
w i th  e lect rode je l ly  and  p laced  on  the  skin  a b o u t  an  inch  
apa r t .  A smal l  piece of elast ic ized adhes ive  t ape  held  t h e  
u n i t  in place. E lec t rode  pa i rs  were p laced  over  t he  in- 

t e rcos ta l  spaces  as follows: p a r a s t e r n a l l y  in  t h e  2nd a n d  
mi d ax i l l a ry  in t h e  10th. 

There  is usua l ly  no recordab le  e lectr ical  a c t i v i t y  f rom 
the  in te rcos ta l s  du r ing  eupnea  (normal  b rea th ing )  in  adu l t  
subjects .  I n  some sub jec t s  a weak  i n s p i r a t o ry  a c t i v i t y  
was recorded.  The  pos i t ion  of the  head  does no t  modi fy  t h e  
phas ic  i n s p i r a t o r y  ac t iv i ty .  W h e n  t h e  sub jec t  l eaned  
fo rward  f rom t h e  s t a n d i n g  pos i t ion  a n d  p u t  his  h a n d s  on 
the  floor, a ton ic  ac t i v i t y  was recorded  in t h e  r e sp i r a to ry  
muscles.  I n  th i s  case t h e  pos i t ion  of t h e  h e a d  modif ies  t h e  
t o n u s  of t h e  r e s p i r a t o ry  ches t  muscles.  R o t a t i o n  of t h e  
head  to  t h e  side resul t s  in an  increase  of t h e  t o n u s  of t h e  
r e s p i r a t o ry  muscles  of t h a t  side. B a c h w a r d  t i l t i ng  of t h e  
head  increases  t h e  t o n u s  of the  r e s p i r a t o r y  muscles  in  
b o t h  - r i gh t  a n d  left  sides. F o r w a r d  t i l t i ng  of t h e  head  
produces  oppos i te  resul t s  (Figures 1 an d  2). 
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Fig. 1. Top record. While standing. There is no electrical activity from the intercostal (except ECG). Bottom record. While leaning 
forward. Tonic electrical activity from the same muscles. Rotation of the head to the left (row) results in increase the tonus of the muscles 
of that side. 

Fig. 2. Top record. While leaning forward. Tonic electrical activity from intercostal. Backward tilting of the head (row) increases the 
tonus of the muscles. Bottom record. Forward tilting of the head (row) decreases the tonus. 

Thus  the  MAGNUS reflex m a y  be d e m o n s t r a t e d  in 
normal  adults ,  no t  only in the  l imb muscu la tu re  bu t  also 
in t he  ches t  muscu la tu re  if the  muscles were first  hyper -  
tonic.  

Bb lBO~ .  PeqbaeKcbi MarHyca M0ryT 6BITB BbI3Banbl B 
Mumuax rpy~HoN KJIeTKH qeJ~oBeKa, H0 ]lJItt 9TOF0 HaA0, 

qT06bl  9TH MbIIII~bI HflX0]IH2IHCb B C0CT0YIHHH n o B b l m e H H 0 r O  
ToHyca .  
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Do the  R e s p i r a t o r y  M u s c l e s  and Lung  R e c e p t o r s  Inf luence  the  R e s p i r a t o r y  Sens i t iv i ty  to  CO 2 ? 

According to  CAMPBELL 1, brea th lessness  in m a n  m a y  be 
p r e v e n t e d  by  paralysis  of r e sp i ra to ry  muscles,  and  accord- 
ing to Guz2, by  the  vagal  blockade.  In  connect ion  wi th  
these  observa t ions  it is of in te res t  to know whe t h e r  
a f fe ren t  impulses  f rom the  resp i ra to ry  muscles  and  f rom 
the  lungs change  resp i ra to ry  sens i t iv i ty  to CO S . B o t h  the  
old and recent ly  publ i shed  results  are con t rad ic to ry  ~-la. 

Our inves t iga t ions  which  are p resen ted  in th is  paper  
pe rmi t  the  following conclusion. Ne i ther  t he  impulses 
f rom the  resp i ra to ry  muscles  nor  the  impulses  f rom the  
lungs inf luence the  resp i ra to ry  sens i t iv i ty  to COy In  fact  

the  resp i ra to ry  sens i t iv i ty  to CO 2 depends  on Pa  CO 2. 
If the  exper imenta l  opera t ion  increases Pa  CO 2 in t he  ani- 
mal, the  resp i ra to ry  sens i t iv i ty  to CO 2 is decreased;  if, on 
the  contrary ,  the  expe r imen ta l  opera t ion  in t he  an imal  
decreases Pa  CO2, t he  r e sp i r a to ry  sens i t iv i ty  to  CO S is 
increased.  

The exper iments  were pe r fo rmed  on 10 adu l t  ca ts  
anaes the t i zed  wi th  30-40 mg/kg  nembuta l .  The animals  
were sub jec ted  to  pass ive  overven t i l a t ion  lowering the  
Pa  CO 2 till  t he  appearance  of hypocapn ic  apnoe. E x p i r ed  
volumes were measured  by  connect ing  the  t rachea l  


