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the  rest ing po ten t ia l  was increased in 4 exper iments ,  
except  in the  case shown in 1, 13 (solid circles in Figure  
2, A). On the  o ther  hand,  the  re la t ionship  be tween  the  
rest ing potencia l  and the  m a x i m u m  rate  of rise of act ion 
po ten t ia l  showed a s igmoid curve  (Figure 2, B). The  
upper  l imi t ing  va lue  of the m a x i m u m  rate  of rise of the  
act ion potent ia ls  in the  cat  AV nodal  fibres was about  
60 V/sec, in the  a t r ia l  fibres 90 V/sec, and in ven t r icu la r  
Purk in je  fibers 400 V/sec. These m a x i m u m  rates were 
reached f rom rest ing potent ia ls  nega t ive  to - -85 mV. 

The m a x i m u m  ra te  of rise of the  act ion po ten t ia l  is 
re la ted to the  conduct ion ve loc i ty  1~. Measurement  of the  
conduct ion t i m e  be tween  the  s t imulus  and the  m a x i m u m  
rising phase of act ion potent ia ls  in Figure  1, A revealed a 
defini te  shor tening of conduct ion t ime  when the  membrane  
was hyperpolar ized.  

The  present  results  differ f rom those of HOFFMAN 5 who 
comes to the  conclusion tha t  hyperpolar iza t ion  by  current  
f low does not  increase the  upst roke veloci ty .  His  experi-  
ments  were done wi th  rabb i t  AV node and would  indicate  
t ha t  a certain par t  of the  node comple te ly  lacks a sys tem 

capable of carrying f a s t  Na  current  (so called N-region).  
In  contrast ,  the  present  results favor  the  v iew t h a t  a fast  
Na-car ry ing  sys tem is ac tua l ly  present  bu t  is normal ly  
inac t iva ted  as a consequence of the  ve ry  low membrane  
potent ial .  Clearly, more exper imenta t ion  wi th  bo th  the  
cat  and rabb i t  AV node is necessary before the  hypothes is  
of a species difference can be given serious considerat ion ~8. 

Zusammen/assung. Nachweis,  dass bei E rh6hung  des 
Membranpoten t i a l s  im A V - K n o t e n  der  Xa tze  eine 
raschere Er regungsausbre i tung  erzielt  werden kann.  
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Neurohypophyseal Origin of a Humoral Factor Restoring Volume Natriuresis in Acutely Hypophy- 
sectomized Rats 

I t  was shown in our previous paper  1 tha t  acute  hypo-  
physec tomy marked ly  decreased sodium and urine ou tpu t  
dur ing blood vo lume  expansion,  as compared  to non- 
hypophysec tomized  rats. The  conclusion drawn was tha t  
p i tu i t a ry  is invo lved  in the  humoraI  pa r t  of the  renal  
mechan i sm of ext racel lu lar  f luid vo lume  regulation.  

A t t e m p t s  have  been made  to restore some impai red  
k idney  funct ions (decreased glomerular  f i l t ra t ion ra te  and 
renal  blood flow) in chronical ly  hypophysec tomized  man, 
dog and r a t  w i th  bo th  adenohypophysea l  (ACTH, tri-  
iodothyronine,  growth hormone)  2-5 and neurohypo-  
physeal  hormones  (Pituitr in,  Pi tocin,  oxytocin)6-9. The 
results have  been more  successful w i th  the  la t te r  group. 
Thus  the  a im of the  present  s tudy  was to inves t iga te  
whe ther  a humors1 substance is present  in the  poster ior  
p i t u i t a ry  tissue t h a t  could reverse the  low na t r iure t ic  
response to the  ext racel lu lar  fluid vo lume  expansion wi th  
saline in acute ly  hypophysec tomized  rats. 

Material and methods. 15 male  Wis ta r  rats,  weighing 
220-250 g, were anaesthet ized,  surgically prepared,  
hepar inized,  in jec ted  DOCA and cont inuously  infused 
wi th  A D H  and inulin-14C, as described previous ly  1. 
Fol lowing the  surgical p r e p a r a t i o n ,  1 h equi l ibra t ion 
phase and the first  ur ine-sampl ing period, i.v. infusion of 
0.9% saline in the  a m o u n t  of 4% of body weight  was 
comple ted  in the second 20-rain period. Another  3 urine 
samples were t aken  dur ing nex t  60 min. The animaIs were 
divided into 3 exper imenta l  series : I. non-hypophysec tom-  
ized rats ;  I I .  hypophysec tomized  ra ts ;  I I I .  hypophys-  
ectomized rats  wi th  homogena te  of 3 fresh neurohypo-  
physes in 0.5 ml  of 0.1% bovine  a lbumin  injected i.p. 
15 rain before the  first ur ine-sampl ing  period. Median of 
the  weights  for bo th  kidneys in all exper imenta l  groups 
was 1.88 g, Chemical  and radioisotopic analysis, as well  
as the  s ta t is t ical  evaluat ion,  were the  same as in the  
previous  work  ~. 

Results and discussion. The results are summar ized  in 
the  Table.  In  spi te  of the  p lasma di lu t ing effects of saline 
infusion, which are known to p romote  sodium excre- 
t ion,  peak  sodium excret ion dur ing the  extracel lular  
fluid vo lume  expansion in the  acute ly  hypophysec tomized  

rats  (series II)  was approx ima te ly  10 t imes  lower than  
the  corresponding peak  for sodium excret ion in the  non- 
hypophysec tomized  rats  (series I). The  ur ine ou tpu t  and  
TRF~% were also decreased considerably,  whereas G F R  
showed only a sl ight  decrease. I t  is thus  obvious tha t  the  
d i lu t ing effects of saline infusion on the  sodium and Urine 
excret ion in acute ly  hypophysec tomized  rats  was negli- 
gible. 

However ,  homogena te  of neurohypophyses  injected 
i.p. in the  acu te ly  hypophysec tomized  rats prior to the  
first  ur ine-sampling period (series I I I )  complete ly  
restored thei r  G F R  and the  abi l i ty  to excrete  sodium and 
urine immed ia t e ly  af ter  the  infusion of the  saline load. 

I t  is concluded on the  basis of these results t h a t  the  
capac i ty  to restore the  impai red  ab i l i ty  to increase renal  
sodium excret ion dur ing extracel lu lar  fluid vo lume  
expansion in acute ly  hypophysec tomized  rats  by  homo-  
genate  of neurohypophysis  injected i.p. is d i rect ly  
re la ted to a humora l  factor  present  in the  poster ior  
p i tu i tary .  Homogena t e  from the anter ior  p i tu i t a ry  was 
ineffect ive in this  respect.  

As the  present  results show res tora t ion to normal  of the  
decreased GFIR in the  acute ly  hypophysec tomized  rats  
fol lowing th  9 i.p. adminis t ra t ion  of the  poster ior  p i tu i t a ry  
homogenate ,  a poster ior  p i tu i t a ry  na t r iure t ic  factor  could, 
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The influence of acute hypophysectomy (series II) and acute hypophysectomy + homogenate of neurohypophyses injected i.p. (series III)  on 
the urine output (V), sodium excretion (UN~V), glomerular filtration rate (GFR) and tubular rejection fraction for sodium (TRFN~) as compared 
to the non-hypophysectomized rats (I) 

Period Time (min) I If  I I I  

Non-hypox (n -- 5) Hypox (n = 5) Hypox + neurohypo- P P 
physes i.p. (n = 5) I : II  I : I I I  

V ([xl/min) 

1 . 0 -  20 2.94 s 0.45 a 2.94 • 0.65 a 3.78 + 0.66 a ns ns 
2 20- 40 35.35 -4- 5.68 9.03 ~ 1.11 43.75 ~_ 6.19 < 0.002 ns 
3 40- 60 32.94 i 3.67 9.91 I 1.48 32.33 • 5.06 < 0.001 ns 
4 60- 80 21.04 ~ 4.73 8.09 ~2 2.02 7.77 -4- 2.12 < 0.05 < 0.05 
5 80-100 14.97 ~= 3.26 6.61 =L 1.68 3.84 -t- 0.85 ns < 0.05 

UN~V ([xEq/min) 

1 0- 20 0.06 • 0.01 0.08 4- 0.03 0.08 • 0.02 ns ns 
2 20- 40 6.13 i 0.99 0.41 J= 0A1 8.54 ~: 1.38 < 0.001 ns 
3 40- 60 6.81 • 1.10 0.77 4- 0.23 7.76 4- 1.29 < 0.001 ns 
4 60- 80 3.73 • 0.89 0.26 q- 0.10 1.85 -- 0.54 < 0.01 ns 
5 80-100 2.58 n~ 0.64 0.41 =E 0.24 0.77 • 0.26 < 0.05 < 0.05 

GFR (ml/min) 

1 0- 20 1.37 -}- 0.19 0.97 -- 0.21 1.83 -b 0.26 ns ns 
2 20- 40 
3 40- 60 1.59 q- 0.16 1.04 • 0.16 1.34 -4- 0.18 < 0.05 ns 
4 60- 80 1.47 t- 0.17 0.84 • 0.11 0.91 • 0.27 < 0.02 ns 
5 80-100 1.34 q- 0.15 1.02 t= 0.20 0.94 4- 0.49 ns ns 

T R F ~  (%) 

1 0- 20 0.04 -4- 0.02 0.07 -4- 0.03 0.03 ~- 0.01 ns ns 
2 20- 40 
3 40- 60 3.16 i 0.50 0.55 4- 0.10 4.02 • 0.42 < 0.001 ns 
4 60- 80 1.94 :t- 0.52 0.29 i 0.08 1.49 i 0.17 < 0.001 ns 
5 80-100 1.59 :[: 0.54 0.35 4- 0.24 0.88 -- 0.26 ns ns 

a Means • S.E. The infusion was given in the 2nd urine-sampling period. All values were calculated per 1 g of kidney weight. 

bes ides  i ts  poss ib le  effect  on  t h e  s o d i u m  t r a n s p o r t  10, aIso 
p l a y  a role  in c a u s i n g  the  r ena l  h a e m o d y n a m i c s  to  p r o m o t e  
s o d i u m  e x c r e t i o n  d u r i n g  t h e  ex t r ace l l u l a r  f lu id  v o l u m e  
e x p a n s i o n .  

Zusammen/assung. E s  w i r d  gezeigt,  dass  die N a t r i u m -  
u n d  W a s s e r a u s s c h e i d u n g  h y p o p h y s e k t o m i e r t e r  R a t t e n  
d u r c h  ein H y p o p h y s e n h i n t e r l a p p e n e x t r a k t  ko r r i g i e r t  
w e r d e n  k a n n .  E s  h a n d e l t  s ich  dabe i  n i c h t  u m  A D H  u n d  

das  n a t r i u r e t i s c h e  P r i n z i p  s che in t  s u c h  v o m  O x y t o z i n  
v e r s c h i e d e n  zu sein. 
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hormonal and non-hormonal mechanisms of the body fluids vo- 
lume regulation' at the XIXth  Meeting of the Czechoslovak Phy- 
sioIogical Society, held in Prague on January 26-28, 1972. 
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Period of Teratogenic Vulnerability of Rat Embryo to Induction of Hydrocephalus by Tel lurium 

Congen i t a l  c o m m u n i c a t i n g  h y d r o c e p h a l u s  h a s  b e e n  
p r o d u c e d  in t h e  o f f s p r i n g  of r a t s  fed me ta l l i c  t e l l u r i u m  
t h r o u g h o u t  or  d u r i n g  p a r t  of t h e  g e s t a t i o n a I  p e r i o d ! - 4  
T h e  ob j ec t i ve  of t h i s  w o r k  w a s  to  de l inea te  t h e  prec ise  
pe r i od  of t e r a t o g e n i c  s u s c e p t i b i l i t y  of t h e  e m b r y o  to  
t e l l u r i u m  b y  l i m i t i n g  t h e  m a t e r n a l  a d m i n i s t r a t i o n  of t he  
m e t a l  t o  s ingle  i n j ec t i ons  on  specif ic  d a y s  of ges t a t ion .  

I n  p r e v i o u s  s t ud i e s  2 t h e  da i ly  ora l  i n t a k e  of t e l l u r i u m  
b y  p r e g n a n t  r a t s  p r o d u c i n g  h y d r o c e p h a l i c  o f f s p r i n g  w a s  
15.4 m g / k g  as m e a s u r e d  in m e t a b o l i s m  cages.  T h i s  dose  
w a s  u sed  as  a r o u g h  gu ide  in p r e l i m i n a r y  e x p e r i m e n t s  

des igned  to  e s t a b l i s h  a t e r a t o g e n i c  dose  level  u s ing  
p a r e n t e r a l l y  a d m i n i s t e r e d  t e l l u r i u m .  F e m a l e  L o n g  E v a n s  
r a t s  f r o m  o u r  o w n  i n b r e d  c o lony  were  b r e d  a n d  t h e  
m o r n i n g  of a p p e a r a n c e  of s p e r m  w a s  t a k e n  as d a y  zero of 
p r e g n a n c y .  F i n e l y  p u l v e r i z e d  meta l l i c  t e l l u r i u m  (Merck, 
D a r m s t a d t ,  G e r m a n y )  s u s p e n d e d  in ol ive  oil w a s  in jec ted  
i.p. or  i .m.  i n to  p r e g n a n t  r a t s  in s ingle  doses  on  spe-  
cific d a y s  of ges t a t ion .  These  p r e l i m i n a r y  e x p e r i m e n t s  
d e m o n s t r a t e d  t h a t  an  i .m. m a t e r n a l  i n j ec t ion  of 13 m g / k g  
t e l l u r i u m  on  d a y  9 of g e s t a t i o n  r e su l t e d  in h y d r o c e p h a l i c  
o f f s p r i n g  w i t h  few feta l  dea ths .  Th i s  dose  of t e l l u r i u m  


