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f r equency  d i s t r i b u t i o n  of t he  en t i r e  cell p o p u l a t i o n  ( type 
IM + IB)  was s y m m e t r i c a l  a n d  t h a t  m o n o p h a s i c  an d  
b iphas i c  secre tory  p o t e n t i a l s  could be  found  in t he  same 
cells (Figure 1) sugges t  t h a t  all cells s tud ied  in t he  p r e s en t  
work  are acinar .  The  f ind ing  t h a t  t h e  l a t ency  for t h e  
s t i m u l a t i o n - i n d u c e d  p o t e n t i a l  change  was cons ide rab ly  
longer  for t i le t y p e  IM cells t h a n  for t h e  t y p e  I B  cells 
is of cons iderab le  i n t e r e s t  especial ly  in v iew of t he  f ind ing  
t h a t  t he  decrease  in m e m b r a n e  res i s tance  p receded  t h e  
t y p e  IM response  b u t  a p p e a r e d  c o n c o m i t a n t l y  w i t h  t h e  
t y p e  I B  response.  Tile ve ry  m a r k e d  decrease  in m e m -  

b r a n e  res i s t ance  seen du r ing  ne rve  s t i m u l a t i o n  leaves  
l i t t l e  d o u b t  t h a t  ACh, wh ich  is t h e  t r a n s m i t t e r  be ing  
re leased 10 increases  t h e  m e m b r a n e  p e r m e a b i l i t y  to  ions. 
T h e  fac t  t h a t  t h e  secre tory  p o t e n t i a l  is o f ten  b iphas i c  
suggests  t h a t  a t  leas t  two  ionic channe l s  are o p e n e d  b y  
ACh. The  resul t s  are t h u s  cons i s t en t  w i t h  t h e  h y p o t h e s i s  
of PETERSEN 5-7 t h a t  ACh acts  b y  inc reas ing  t h e  pe rme-  
ab i l i ty  to  K+ a n d  Na+. 

Zusammen/assung. Die M e m b r a n p o t e n t i a l e ,  in Azinus-  
zellen der  S u b m a n i b u l a r i s d r i i s e  der  K a t z e  u n d  des 
K a n i n c h e n s  gemessen,  wa ren  h 6 h e r  als die in  der  f r i iheren 
L i t e r a t u r  fes tgeste l l ten .  Die  S t i m u l a t i o n  erzeugte  bi- 
phas i sche  sekre tor i sche  P o t e n t i a l e  ( D e p o l a r i s a t i 0 n - H y p e r -  
polar i sa t ion) ,  beg le i te t  y o n  e inem Nach la s sen  des 1Viem- 
b ranwide r s t andes .  Es  wi rd  v e r m u t e t ,  dass  Ace ty lcho l in  
die Membranpe rmeab i l i t~ i t  der  Azinusze l len  ftir zwei 
ve r sch iedene  I o n e n a r t e n  e rh6ht .  
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Fig. 3. Rabbit submaxillary gland: Measurement of membrane 
resistance during the secretory potential by application of hyper- 
polarizing current pulses through the intraeellular recording Iniero- 
electrode, s: single shock stimulation, 20 cps: repetitive stimulation. 
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R e a c t i v i t y  of M y o g l o b i n  in Heart ,  S tr ia ted  M u s c l e  and U t e r u s  in a M e t h a e m o g l o b i n a e m i a  

Pa tho log ica l  processes d u r i n g  an  anemic  h y p o x i a  of t h e  
m e t h a e m o g l o b i n  t y p e  can  be  cha rac t e r i zed  b y  t h e  
r e a c t i v i t y  of two  sys t ems :  1. The  de tox i ca t i ng  funct ions ,  
i.e. t h e  chemica l  t r a n s f o r m a t i o n  of m e t h a e m o g l o b i n -  
fo rming  agents ,  excre t ion  a n d  e n z y m a t i c  r eve r s ib i l i t y  of 
m e t h a e m o g l o b i n  f o r m a t i o n  ; 2. The  c o m p e n s a t i n g  capac i ty  
of t he  ca rd iovascu la r  s y s t e m :  increase  of card iac  o u t p u t  
and  r e a c t i v i t y  of b lood  vessels.  W h e r e a s  t he  complex  of 
ques t ions  m e n t i o n e d  u n d e r  1. were t h o r o u g h l y  inves t i -  
ga ted  d u r i n g  recen t  years ,  m a n y  phys io log ica l  a n d  bio- 
chemica l  p rob l ems  connec t ed  w i t h  2. r e m a i n e d  w i t h o u t  
a clear pa thophys io log i ca l  answer.  The  resu l t s  o b t a i n e d  
f rom ana lyses  of t h e  r a t  h e a r t  p r o v e d  t h a t  t he  changes  of 
t he  pe rcen tages  of t he  i n a c t i v a t e d  m y o g l o b i n  c o m p o n e n t s  
p l a y  a n  i m p o r t a n t  role 1, 2; w i t h  respec t  to  t he  mic roana -  
t omica l  p roper t i e s  of va r ious  muscles,  i t  was necessa ry  to  
d e t e r m i n e  t h e  e x t e n t  of m y o g l o b i n  i n a c t i v a t i o n  u n d e r  
the  same phys io logica l  cond i t ions  para l le l  in  3 p r epa ra -  
t ions :  t h e  hea r t ,  t h e  s t r i a t ed  muscle  and  t h e  u terus .  

Materials and methods. 22 female  r a b b i t s  were used for 
t he  e x p e r i m e n t s :  12 an ima l s  served  as controls ,  a n d  10 
were g iven  a single in j ec t ion  of N a N O  2 solut ion.  The  
an ima l s  were sacr i f iced 40, resp. 80 m i n  a f te r  app l i ca t i on  
of N a N O  2, a n d  venous  b lood samples  for  h a e m o g l o b i n  
a n d  m e t h a e m o g l o b i n  d e t e r m i n a t i o n  3 were t aken .  The  
c o n c e n t r a t i o n  of m y o g l o b i n  in t he  left  h e a r t  ventr ic le ,  t h e  
t r iceps  muscle  and  t he  u t e rus  was e s t i m a t e d  b y  t he  m e t h -  
od of RE'/NAFARJE 4, a n d  t he  m y o g l o b i n  c o m p o n e n t s  
(CO-myoglobin,  N O - m y o g l o b i n  a n d  m e t m y o g l o b i n )  b y  
t he  m e t h o d  p rev ious ly  descr ibed  1 

Results. I n  va r ious  t ypes  of muscles  a d i f f e ren t i a t ed  
r eac t ion  of m y o g l o b i n  was observed.  The  a m o u n t  of 

t o t a l  m y o g l o b i n  was n o t  s ign i f i can t ly  ch an g ed  in the  
NaNO2- t r ea t ed  groups  (Figure).  A d i f f e r en t i a t ed  react i -  
v i t y  was obse rved  in t h e  d e t e r m i n a t i o n  of m e t m y o g l o b i n  
fo rmat ion .  I t  is e v i d e n t  t h a t  in  d i f fe ren t  types  of muscles  
a d i f fe rent  l imi t ing  ra t e  can  be  observed.  Whi l e  in  t h e  
h e a r t  t h e  m a x i m u m  a m o u n t  was r eached  w i t h  150 m E q  
N a N O  2 a f te r  40 rain,  t h e  m a x i m u m  average  va lue  in t h e  
s t r i a t ed  muscle  was r eached  a t  t h e  same  t ime,  b u t  i t  
was h igher  t h a n  in t h e  hea r t .  The  h i g h es t  r a t e  of me t -  
n lyog lob in  f o r m a t i o n  was obse rved  in t h e  u terus ,  where  
also t h e  speed ra t e  was  d i f fe ren t :  t h e  m a x i m u m  a m o u n t  
was found  w i t h  75 m E q  N a N O  2 a f te r  40 rain.  

A n o t h e r  cha rac te r i s t i c  can  be  seen d u r i n g  t h e  m y o g l o b i n  
i n a c t i v a t i o n  b y  fo rming  NO-myoglob in .  I t  could be  
p roved  t h a t  t h e  h igher  dose an d  t h e  longer  t r e a t m e n t  
per iod  increase  t h e  r a t e  of N O - m y o g l o b i n  fo rmat ion .  
Therefore  t h e  t o t a l  a m o u n t  of i n a c t i v a t e d  m y o g l o b i n  is 
a f t e r  75 m E q  ill 40 ra in  g rea te r  t h a n  t h e  i n a c t i v a t e d  p a r t  
of haemoglob in .  However ,  a f t e r  150 m E q  in 40 ra in  the  
a m o u n t  of i n a c t i v a t e d  c o m p o n e n t s  r e m a i n s  in  t h e  same 
degree as t h a t  of i n a c t i v a t e d  h a e m o g l o b i n  in t h e  ery- 
th rocy tes .  

Discussion. Myoglob in  an d  i ts  phys io logica l  p roper t i e s  
remained ,  c o m p a r e d  w i t h  haemoglob in ,  un t i l  t o d a y  re la t i -  
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E x p e r i m e n t a l  g r o u p s :  E ,  (n = 12) - -  c o n t r o l  an ima ls .  E 1 (n = 1) - -  
75 mM NaNO2/1 1 solution; 3 ml/kgi.p. E~ (n : 2) -- 75 mM NaNQ/ 
i 1 solution; 8 ml/kg i.p. E 3 (n = 4) -- 150 mM NaNO2/1 I solution; 
5 ml/kg i.p. Ea (n = 3) -- 150 mM NaNO~/1 1 solution; 5 ml/kg i.p. 
The animals of the groups El, E2, E a were sacrificed 40 min, those of 
the group E a 80 rain after the application on NaNO2; controls 
remained untreated. 

ve ly  unc lea r ly  defined.  Espec ia l ly  t he  s i t ua t ions  where  
h a e m o g l o b i n  as t he  m a i n  oxygen  t r a n s p o r t  s y s t e m  is 
e i the r  des t royed  or i nac t i va t ed ,  a n d  t he  hear t ,  s t r i a t ed  
a n d  s m o o t h  muscle  ceils are i nvo lved  in the  ca rd iovascu la r  
c o m p e n s a t o r y  mechan i sms ,  h a v e  to be  m a i n l y  s tudied .  
SCI~OLANDER ~ emphas i zed  in his  e x p e r i m e n t s  t he  possibi-  
l i t y  t h a t  h a e m o p r o t e i n s  m a y  h a v e  an  i m p o r t a n t  inf luence  
on t he  fac i l i t a t ion  of oxygen  d i t fus ion;  th i s  p h e n o m e n o n  
would h a v e  a g rea te r  i m p o r t a n c e  se lec t ive ly  in t he  pro-  
cesses of oxygen  t r a n s p o r t  in  t he  muscle  cell. I n  t he  
resul t s  re fer red  to, i t  could  be p r o v e d  t h a t  t he  f o r m  of 
m y o g l o b i n  and  t he  r a t e  of i n a c t i v a t i o n  of ab i l i t y  for t h e  
in t r ace l lu la r  oxygen  t r a n s p o r t  are in  a def ined re l a t ion  to 
t he  degree of i n c a t i v a t i o n  of haemoglob in .  L a s t  b u t  no t  
leas t  i t  shou ld  be  m e n t i o n e d  t h a t  all  p r o v e d  changes  of 
t he  m y o g l o b i n  molecule  can  be  d e p e n d e n t  upon  t he  
chang ing  p roper t i e s  of m y o g l o b i n  d u r i n g  t he  ontogenesis  6 ; 
especial ly  in h u m a n  pa thophys io logy ,  t he  h y p o x i a s  of t he  
m e t h a e m o g l o b i n  t y p e  occur  d u r i n g  t he  ear ly  phase  of 
life. 

Zusammenfassung. Bei  21 IZan inchen  wurde  n a c h  In -  
j ek t i on  yon  N a N O  2 die B i l d u n g  yon  MethXmoglobin ,  
M e t m y o g l o b i n  u n d  NO-Myoglob in  gemessen.  Die Met-  
m y o g l o b i n - B i l d u n g  war  a m  ger ings ten  im H e r z m u s k e l  
u n d  a m  ausgepr~g te s t en  im Uterus ,  w&hrend die Triceps-  
M u s k u l a t u r  in termedi&re YVerte ergab.  
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The Effect of A s p h y x i a  and R e - O x y g e n a t i o n  on Bi la tera l  D o r s a l  Root  P o ten t ia l s  P r o d u c e d  by S t i m -  
u lat ion  of the Cutaneous  Afferents  

A s p h y x i a  evokes  p ro found  changes  in a c t i v i t y  of t he  
sp ina l  cord. B o t h  sp ina l  ref lexes and  t he  dorsa l  roo t  
p o t e n t i a l s  (DRPs)  r ap i d l y  decrease  and  f ina l ly  d i s appea r  
du r ing  t he  f i rs t  ra in  of oxygen  d e p r i v a t i o n  1-3. I n t r a -  
cel lular  r ecord ing  f rom m o t o n e u r o n e s  d u r i n g  acu te  
a s p h y x i a  revea ls  t h a t  t he  a r res t  of ref lex  a c t i v i t y  is due  to 
t he  g radua l  decl ine of t he  e x c i t a t o r y  p o s t s y n a p t i c  
p o t e n t i a l s  ~. The  fa i lure  of t he  m o t o n e u r o n e  exc i t a t i on  is 
p r o b a b l y  r e l a t ed  to a sphyx ia l  po t en t i a l s  of t he  dorsal  
roots  wh ich  depolar ize  t he  i n t r a s p i n a l  p a r t  of t h e  p r i m a r y  
a f fe ren t  f ibres  a n d  t h u s  p roduce  t h e i r  f u n c t i o n a l  a r r e s t  5. 
The  m e c h a n i s m  of t h i s  fa i lure  v e r y  m u c h  resembles  t he  
m e c h a n i s m  of p r e s y n a p t i c  i n h i b i t i o n  s. I n  t h e  p r e s e n t  
inves t iga t ion ,  t he  effect  of acu te  a s p h y x i a  and  re- 
o x y g e n a t i o n  on  p r e s y n a p t i c  i n h i b i t i o n  evoked  b y  cu ta -  
neous  vol leys was s tudied.  Th i s  i n h i b i t i o n  was recorded  as 
t he  D R P s  p roduced  b y  long- las t ing  un i l a t e r a l  s t i m u l a t i o n  
on  b o t h  sides of t he  sp ina l  cord. I t  is k n o w n  t h a t  a f t e r  
cond i t i on ing  s t i m u l a t i o n  t he  D R P  p roduced  b y  t he  t e s t i ng  
vol ley  is depressed  du r ing  a cons iderab le  per iod  of t ime  
a n d  th i s  depress ion  depends  on  p r e s y n a p t i c  inh ib i t ion .  
In  t he  e x p e r i m e n t s  descr ibed  below, th i s  i n t e r a c t i o n  was 
also i nves t i ga t ed  b y  d e t e r m i n i n g  t he  size of t he  t e s t i ng  
D R P  p roduced  a t  f ixed i n t e rva l  a f te r  each  cond i t i on ing  
D R P .  

Methods. The  e x p e r i m e n t s  were pe r fo rmed  on 12 ca ts  
u n d e r  l igh t  Sur i t a l  anaes thes ia .  The  sp ina l  cord was 
severed  a t  t he  f i rs t  l u m b a r  segment .  The  D R P s  were led 
off f rom root le t s  of t he  r i g h t  a n d  left  L7 wh ich  en te red  t he  
cord  s t r i c t ly  a t  t he  same  level. T h e  p o t e n t i a l s  were 
p roduced  b y  r epe t i t i ve  cond i t i on ing  s t i m u l a t i o n  of 500 
msec d u r a t i o n  w i t h  f r equency  of 250 c/sec fol lowed a f t e r  
100 msec b y  Lhe single t e s t i ng  pulse.  Th i s  sequence of 
s t imu la t i ons  was app l ied  eve ry  7.5 see to t he  superf ic ia l  
pe ronea l  nerve.  A s t imulus  s t r e n g t h  of 4 t imes  t h r e s h o l d  
was used. The  sp ina l  cord was a s p h y x i a t e d  du r ing  3 ra in  
b y  d a m p i n g  t he  thorac ic  a o r t a  4. 

Results and discussion. The  effect  of acu te  a s p h y x i a t i o n  
a n d  r e -oxygena t i on  on  t h e  D R P s  are shown  in F igures  1 
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