
1 t 7 0  Specialia EXPERIENTIA 31/10 

The  resul t s  descr ibed  a b o v e  h a v e  shown  t h a t  2 types  
of s p o n t a n e o u s l y  occur ing  muscle  a c t i v i t y  are p r e sen t  in  
t h e  i n t a c t  penis  r e t r a c t o r  m us c l e - ne r ve - b r a i n  p r e p a r a t i o n  
r e sembl ing  those  of the  s t i m u l a t e d  s emi - in t ac t  r espec t ive ly  
t he  i so la ted  P R M  p r epa r a t i on .  On t he  b a s i s  of t he  fore- 
going exper imen t s ,  one  can  conclude  t h a t  t he  muscle  
responses  to  s t i m u l a t i o n  ref lect  n o r m a l  func t ion ing  in t he  
penis  r e t r a c t o r  muscle.  

B e y o n d  t h a t  t he  resul t s  d e m o n s t r a t e  t h a t  t he  spon ta -  
neous  muscle  a c t i v i t y  seems n o t  to  be a myogen ic  mecha-  
nism.  The  func t iona l  dif ferences  be t w een  the  i n t a c t  and  
t h e  s e m i - i n t a c t  p r e p a r a t i o n  sugges t  t h a t  in t h e  absence  
of obv ious  sensory  inpu t ,  c en t r a l  n e u r o n a l  s t r u c t u r e s  are 
i nvo lved  in caus ing  t h e  long d u r a t i o n  bu r s t s  assoc ia ted  
w i t h  t he  s t rong  p ro longed  con t rac t ion ,  while  t he  spon ta -  
neous ly  occur r ing  phas ic  muscle  ac t i v i t y  seemed to  be  
r egu la ted  b y  pe r iphe ra l  n e u r o n a l  s t ruc tures .  T he  l a t t e r  
appea r s  to  be  due to  t he  repe t ive  a c t i v i t y  of ne rvous  
e l ement s  a t  t he  base  of t he  PRM.  

Pe r iphe ra i l y  m e d i a t e d  responses  are c o m m o n  in ex ter -  
na l  ef iec tor  sys tems  of mol luscs  (KANDEL 3, KUPFERMANN ~, 
PERETZ 5, WILLOWS ~) for ins t ance  in Helix pomatia 
t ac t i le  s t imul i  appl ied  to  t he  penis  w i t h o u t  connec t ion  to  
t he  cen t r a l  ne rvous  s y s t e m  (Figure 2) evokes  t he  con t rac -  
t ion  of t he  P R M  (WABNITZ, in  p repa ra t ion) ,  i nd ica t ing  a 
s imple  pe r iphe ra l  ref lexive behav iour .  

The  e x p e r i m e n t s  descr ibed  in t he  second p a r t  of th i s  
s tudy ,  showing  t h a t  t he  t y p e  of con t r ac t i on  p roduced  b y  
s t i m u l a t i o n  depends  u p o n  t h e  pos i t ion  of t h e  s t i m u l a t i o n  
electrodes,  co r robora t e  this .  T he  muscle  a c t i v i t y  el ici ted 

b y  s t i m u l a t i o n  t he  P R M - n e r v e  (electrodes in  pos i t ion  I, 
see F igure  2) resembles  t he  s p o n t a n e o u s l y  occur r ing  
long d u r a t i o n  b u r s t  of t he  i n t a c t  p r e p a r a t i o n  ind ica t ing  
a m o d u l a t o r y  inf luence  of t he  CNS on t he  s p o n t a n e o u s l y  
ac t ive  pe r iphe ra l  neu rons  or a d i rec t  con t ro l  of t he  muscle  
b y  t he  cen t r a l  ne rvous  sys tem,  T h e  synch ronous  exc i to ry  
e lec t r ica l  a c t i v i t y  of t h e  muscle  ceils a f te r  d i rec t  s t imula -  
t ion  is s imi la r  to  t h e  s p o n t a n e o u s l y  occurr ing  muscle  
response  of t he  s e m i - i n t a c t  p r epa ra t i on .  

Zusammen[assung. I m  i n t a k t e n  P e n i s r e t r a k t o r m u s k e l -  
N e r v - G e h i r n - P r i p a r a t  von  Helix pomatia L. t r e t e n  
sowohl  ton i sche  als a u c h  phas i sche  M u s e l k o n t r a k t i o n e n  
auf. Die phas i sche  K o n t r a k t i o n  sche in t  von  pe r iphe ren  
N e u r o n e n  ges teuer t  zu werden,  w/ ih rend  Iiir die S t eue rung  
der  t on i s chen  K o n t r a k t i o n  zen t ra le  S t r u k t u r e n  eine Rolle  
spielen.  
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D e v e l o p m e n t  of Osmolar i ty  in Blood P l a s m a  and 

Phys ica l  and  chemica l  p roper t i e s  of ce rebrosp ina l  
f luid (CSF) in ch ick  e m b r y o s  pe r fo rm v e r y  i m p o r t a n t  
changes  d u r i n g  the  e m b r y o n i c  deve lopmen t .  The  differen-  
ces in  chemica l  compos i t ion  of e m b r y o n i c  b lood p l a s m a  1 
a n d  CSF2, 3 give some ev idence  for t he  m a t u r a t i o n  of 
b lood -b ra in  barr ier .  One of t h e  i m p o r t a n t  fac tors  of t he  
C S F - p l a s m a  re l a t ionsh ip  m a y  be  the  osmot ic  pressure  of 
b o t h  fluids, wh ich  was t he  sub jec t  of our  p re sen t  develop-  
m e n t a l  s tudy .  

Material and methods. T h e  ch ick  e m b r y o s  of whi t e  
Leghorns  a t  t he  ages f rom d a y  11 of i n c u b a t i o n  to  t h e  
f i rs t  p o s t h a t c h i n g  d a y  were used. The  osmolar  concen t ra -  
t i on  was r ead  ou t  f rom K n a u e r  s em i - m i c r oos mome te r  
( type M, mode l  1970, W e s t  Ber l in) ,  w h i c h  requi res  150 Ixl 
of f luid for 1 d e t e r m i n a t i o n .  There fore  i t  was  necessa ry  
to collect  for 1 d e t e r m i n a t i o n  t he  C S F  and  b lood samples  
f rom severa l  e m b r y o s  in dependence  on  t he  e m b r y o n i c  

Cerebrospinal  Fluid of Chick E m b r y o s  

age (Table).  The  C S F  was  w i t h d r a w n  f rom t h e  apical  
p a r t  of t he  I V t h  ven t r i c l e  4. The  b lood  was t a k e n  t i l l  d ay  
15 f rom the  umbi l i ca l  a r t e r y  a n d  f rom the  h e a r t  in  older 
e m b r y o s  a n d  in 1-day-old  chicks.  The  glass hepa r in i zed  
capi l lar ies  w i t h  s h a r p e n e d  t ip  were used for col lec t ion of 
CSF  a n d  blood. The  same  capi l lar ies  were used for cent r i -  
fuga t ion  (2,000 rpm,  20 rain) of t h e  CSF  and  b lood sam- 
ples. 

Results. The  resu l t s  are s u m m a r i z e d  in t he  Table .  The  
o s m o l a r i t y  of b o t h  p l a s m a  and  C S F  increased  f rom day  
11 of i n c u b a t i o n  t i l l  t h e  f i rs t  p o s t h a t c h i n g  day.  The  
o smola r i t y  of b lood p l a s m a  increased  b y  35.4 mosm/1 
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Age of incubation No. of embryos No. of determinations 
(days) 

Osmolarity (mosml) P/CSF ratio P-CSF difference 
(mosm/l) 

CSF Plasma 

11 35 6 
13 30 6 
15 30 6 
17 25 5 
19 28 6 
21 18 6 
day 1 posthatch. 13 6 

245.0 ~ 0.84 a 
248.2 r~ 1.17 
252.6 ~ 2.17 
261.6 :t= 2.22 
270.0 ~ 1.96 
274.8 ~- 1.97 
276.9 =t= 1.93 

248.1 4- 1.27 ~ 1.013 3.1 
251.1 ::t= 1.34 1.012 2.9 
257,0 ::t: 2.03 1.017 4.4 
270.2 • 2.12 1.033 8.6 
280.0 • 2.77 1.037 10.0 
280.8 i 1.88 1.023 6.0 
283.5 • 1.25 1.023 6.6 

~M • S.E. 
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( =  14,2%) and  CSF osmolar i ty  b y  31.6 mosm/1 ( =  13%). 
The d e v e l o p m e n t  of osmolar i ty  was ve ry  mild be tween  

day  11 and  13: by  3.2 mosm/1 for CSF  and  by  3.0 mosm/1 
for blood plasma.  The increase on day  15 was only  signif- 
i can t  (p < 0.01): 7.6 mosm/1 for CSF, 8.9 mosm/1 for 
blood plasma.  A fu r the r  s ignif icant  e levat ion  occurred 
be tween  day  15 and 19 of incubat ion.  The osmolar i ty  
increased in CSF  by  17.4 mosm/1 ( =  6.8%) and  b y  23.0 
mosm/1 ( =  8.9%) in blood plasma.  The final  develop- 
men t a l  increase till t he  first  p o s t h a t c h i n g  day  was more  
mode ra t e  and non-s igni f icant :  in CSF b y  6.9 mosm/ t  
( =  2.5%), in blood p lasma b y  2.5 mosm/1 ( =  1.2%). 

The osmola r i ty  of b o t h  these  fluids was ident ical  till 
day  15 of incubat ion.  The difference of 2.9-4.4 mosm/1 
and the  p l a sma /CSF  ra t io  of 1.012-1.017 were no t  signifi- 
cant .  The osmolar i ty  of blood p l a sma  was regular ly  h igher  
t h a n  the  osmolar i ty  of CSF  only  f rom day  17 of incuba-  
tion. On day  17 the  p l a s m a - C S F  difference increased to 
8.6 mosm/1 and  the  p l a s m a / C S F  rat io  to  1.033. The 
m a x i m u m  difference (10.0 mosm/1) and p l a sma /CSF  
rat io (1.037) was reached  on d a y  19 of incubat ion.  The 
values of b o t h  these  pa rame te r s  s l ight ly decreased before 
and  af ter  ha t ch ing  at  the  s t eady  hype rosmola r i t y  of 
blood p lasma  in compar i son  wi th  the  CSF. 

Discussion. The d i rec t  m e a s u r e m e n t s  of p la sma  and 
CSF osmolar i ty  did no t  conf i rm our previous theore t ica l  
p r e s u m p t i o n  on the  hype rosmola r i t y  of CSF, which  was 
calcula ted f rom the  concen t ra t ion  of some ions, glucose 
and  to ta l  p ro te ins  a. 

The deve lopmenta l  increase of the  CSF  and p lasma 
osmolar i ty  was parallel  till day  19 of incubat ion.  The 
increase of p la sma  osmolar i ty  before and af ter  ha t ch ing  
was smaller  t h a n  in the  CSF, which  resul ted in the  anom-  
aly in compar ison  wi th  the  deve lopmen t  before day  

19 of incubat ion.  The d e v e l o p m e n t  of chemical  composi-  
t ion  of the  CSF and  blood p lasma  2, 3, and  especial ly the  
above -men t ioned  fact,  showed t h a t  there  p r o b a b l y  was 
a barr ier  developing af ter  day  15 of incubat ion,  w h i c h  
ensured the  difference be tween  the  concen t ra t ion  of 
osmot ica l ly  act ive  components in the  CSF  and  blood 
p lasma  and  which was responsible  for a d i f fe rent  develop-  
m e n t  of osmolar i ty  in b o t h  fluids, especial ly dur ing  the  
last  clays of incubat ion  and  af ter  ha tch ing .  Consequent ly ,  
the  osmot ic  grad ien t  f rom the  b lood p lasma  into the  CSF 
mus t  be t aken  into account  since day  15 of incuba t ion  
a m o n g  the  factors  inf luencing the  CSF fo rma t ion  and  
regula t ion of the  CSF volume in the  cerebral  ven t r icu la r  
sys t em 5 dur ing  th is  s tage of the  ontogenet ic  deve lopment .  

Rdsumd. La pression osmot ique  du p l a sma  sanguin  e t  
du fluide c6%brospinal  (CSF) a 6t6 mesur6e chez les 
emb ry o n s  de poule t  ent re  le 11e jour  d ' i ncuba t ion  et  
l '6closion, e t  chez les poussins  d ' u n  jour.  La  pression 
osmot ique  augmen te  de 248,1 g 283,5 mosm/1 dans  le 
p l a sma  sanguin et  de 245,0 ~ 276,9 mosm/1 dans  le CSF. 
Dbs le 11 e jour  du d6ve loppement  le p la sma  sanguin  
est  hype rosmot ique  par  r ap p o r t  au CSF, ce qui p rouve  
l '~ tabl i ssement  d ' une  barri~re osmot ique  en t re  le p la sma  
sanguin  e t  le CSF.  
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Interac t ion  B e t w e e n  S u g a r s  and A m i n o  Ac ids  in 

In te rac t ion  be tween  sugars and amino amds at  in tes t ina l  
level has  received m u c h  a t t en t ion  in recen t  years.  
CIWDAN~S et  al. ~ showed t h a t  glucose and glycine 
absorp t ion  by  ra t  in tes t ine  in vivo exh ib i t  a mu t u a l  
inhibi t ion,  b u t  B~NOHA~a et  a lp  did no t  f ind any  effect  
on amino acid absorp t ion  when  glucose was present .  More 
recent ly ,  COOKE a repor ted  in te rac t ion  be tween  these 
subs t ra tes  in man,  and  BOLUFER et al. 4 have  referred to 
the  effect  of leucine, glycine and  arginine on glucose and 
galactose absorp t ion  by  ra t  intest ine,  a lways on in vivo 
exper iments .  In  the  p resen t  paper ,  the  mu tua l  in te rac t ion  

Intes t ina l  A b s o r p t i o n  by Rat ,  in v ivo  

be tween  glucose, galactose and leucine absorp t ion  by  
the  r a t  small  in tes t ine  is s tud ied  in vivo. 

Methods. "Wistar ra t s  of e i ther  sex of 150-200 g body  
weight  were used. The animals  were s t a rved  for 24 h 
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L-leucine absorption by small intestine of rat in vivo at various initial concentrations 

Absorption (btmol leueine/cm intestine) 
L-leucine 
(mM) 1st 2nd 3rd 4th 5th 

18 (4) 0.21 4- 0.02 0.20 4- 0.02 0.22 4-4- 0.01 0.21 4- 0.01 0.20 4- 0.01 
4 ~ (4) 0.80 4- 0.01 0.78 4- 0.12 0.78 4- 0.14 0.84 4- 0.10 0.81 4- 0.11 

20~ (5) 2.91 i 0.13 2.83 4- 0.08 2.87 4- 0.08 2.78 4- 0.12 2.80 • 0.09 

1 (6) 0.07 4- 0.00 O.07 4- 0.01 0.07 4- 0.0I 0.07 4- 0.O0 0.08 4- 0.01 
4 (4) 0.43 4- 0.05 0.41 4- 0.04 0.40 4- 0.04 0.41 4- 0.06 0.42 • 0.05 

20 (6) 1.55 4- 0.10 1.50 4- 0.08 1.53 4- 0.09 1.57 • 0.12 1.51 4- 0.07 

The solution was recycled by peristaltic pumping or left in the intestinal loop. Each absorption period was of 5 rain. Number of animals is 
given in brackets. The data are the mean • SE. ~With peristaltic pumping of 10 ml of solution with the appropriate added substrate through 
a closed circuit at a 13.54 ml/min rate. 


