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group t h a n  in the  suckled, respect ively .  The figure shows 
the  re la t ionship  b e t w e e n  b o d y  weight  and  cerebellar  
bi l i rubin con ten t .  S ta t i s t ica l ly  s ignif icant  nega t ive  cor- 
re la t ions  were  ob ta ined  b o t h  in t he  suckled and the  
s t a rved  groups.  
Discussion. The marked  inc rease  of p l a sma  unb o u n d -  
bi l i rubin concen t ra t ion  by  suckling is s h o w n  in the  table.  
The cerebellar  bi l i rubin c o n t e n t  of the  suckled group was, 
however ,  lower  t h a n  t h a t  of t he  s t a rved ,  in spi te  of t he  
increase of p la sma  unbound-b i l i rub in  concent ra t ion .  Our 
earl ier  s t u d y  showed t h a t  p la sma  free f a t t y  acid con- 
cen t ra t ion  of the  suckled group was 4 t imes  h igher  t han  
t h a t  of the  s ta rved ,  and  the  molar  ra t io  of free f a t t y  
ac ids /a lbumin  of t he  suckled ra ts  reached  71~ Since 
p lasma  unbound-b i l i rub in  concen t ra t ion  increases when  
the  free f a t t y  ac ids /a lbumin  molar  ra t io  exceeds  3-513-15, 
the  increased concen t ra t ion  of p l a sma  unbound-b i l i rub in  
(table) m a y  be accounted  for by  the  e levated  level of 
p la sma  f a t t y  acids. However ,  the  p re sen t  f indings are 
no t  necessar i ly  in ag reemen t  w i th  t he  general ly  accepted  
concep t  t h a t  in newborns  an increased concen t ra t ion  of 
p la sma  unbound-bi l i rub in ,  which  is easily t rans fe r red  

across the  b lood-bra in-bar r ie r  6, m a y  resul t  in accumula-  
t ion  of the  p i g m e n t  in the  b ra in  t issue wi th  an enhanced  
r isk of kernic terus  1~, 1% The reason w h y  cerebel lar  bi l i rubin 
c o n t e n t  and  p lasma  unbound-b i l i rub in  concen t ra t ion  did 
n o t  show paral lel  changes  remains  a p rob lem for fu r ther  
inves t iga t ion .  
There  were s ignif icant  negat ive  corre la t ions  b o t h  in the  
suckled (r = - 0 . 4 6 2 ,  n = 21, p < 0.05) and  s ta rved  
(r = - 0 . 6 2 6 ,  n = 21, p < 0.01) groups  b e t w een  b o d y  
we igh t  and cerebel lar  b i l i rubin  c o n t e n t  (figure). The 
resul ts  are cons i s t en t  w i th  the  f inding t h a t  in h u mans  
kern ic te rus  is rife among  smal l - for -da te  babies  9,17. 
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Summary. A single dose of sod ium seleni te  to  male  suckling ra ts  causes p e r m a n e n t  or i n t e r m i t t e n t  ca tarac ts .  The 
res is tance to the  le thal  effect  of selenite in suckling ra ts  is s ignif icant ly  h igher  in compar i son  wi th  adul t  animals.  

In  previous  pape r s  f rom our l abora tory ,  effects  of selenium 
compounds  in ra t s  of d i f fe rent  age were r epor ted  1. In  the  
exper iments ,  in which  selenite was admin i s t e red  to  
suckling rats ,  a new, til l  u n k n o w n  and  unexpec ted  effect  
of selenite upon  the  eyes was  inves t iga ted .  
Materials and methods. F o r  the  expe r imen t s  male  Wis t a r  
r a t s  (substrain Kon~rovice)  were used. On the  2nd day  
of life, t he  sucklings were  d iv ided  in such a way  t h a t  
8 males  were kep t  w i th  one mother .  On the  10th day  of 
life (i.e. when  t h e y  are in absolu te  nu t r i t i ve  dependence  
on the  m o t h e r  2) a single dose of 0.02 M solut ion of 
Na~SeO 3 was admin i s t e red  s.c. to  5 expe r imen ta l  groups 
receiving 5, 10, 20, 40 and  60 [xmoles/kg b . w t ,  respect ively.  
The  f irs t  cont ro l  group received s.c. 0.02 M solut ion of a 
su lphur  c o m p o u n d  (Na2SO a, i.e. an e l ement  homologous  

w i t h  selenium),  in a dose of 60 lzmoles/kg b . w t .  The 
second cont ro l  group was w i t h o u t  any  t r e a t m e n t .  As 
reference group the  2-month-o ld  male  ra t s  were used to  
which  0.02 M solut ion of" Na~SeO 3 was  admin i s t e red  s.c. 
in a m o u n t  of 20 Exmoles/kg b. wt .  Mothers  of the  sucklings, 
as well as t he  group of adul t  males,  were  fed on a s t anda rd  
l abora to ry  die t  wi th  wa te r  ad l ib i tum.  All animals  were 
checked dai ly  and  the  expe r imen t  was  t e r m i n a t e d  20 days  
a f te r  the  t r e a t m e n t .  
Results and discussion. The surv iva l  of expe r imen ta l  
animals  and  the  occurrence of ca t a r ac t s  are summar ized  
in the  table.  E x c e p t  for t he  ca ta rac ts ,  all surviv ing ani- 
mals  had  no o the r  signs of disease. Ca ta rac t s  in the  
sucklings were  visible by  the  naked  eye af ter  t he  opening 
of the i r  eyes, i.e. on the  14-16th  d a y  of life. The  opac i ty  

The lethal and cataractogenic effect of sodium selenite on adult and suckling male rats (20 days aiter treatment) 

Age Group of rats Dose No. of rats Mortality Cataract 
([xmoles/kg b.wt) 24 h 7th day Permanent Intermittent 

Without evident 
damage 

Sucklings Na2SeO s 60 24 24 0 0 0 0 
(10-day-old) 40 36 0 8 22 6 0 

20 31 0 1 20 5 5 
10 28 0 0 5 6 17 

5 40 0 0 0 0 40 

Without treatment 0 !6 0 0 0 0 16 

Na2SO 3 60 16 0 0 0 0 16 
Adtflts 
(2-month-old) Na2SeO a 20 15 11 0 0 0 4 
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was yel lowish white ,  localized in the  cent re  of the  lens 
(nuclear ca taract ) .  We have  observed 2 forms : p e r m a n e n t  
ca tarac ts ,  pers i s t ing  t h r o u g h o u t  the  whole expe r imen ta l  
period,  and  i n t e r m i t t e n t  ca ta rac ts ,  which d i sappea red  
af ter  some t ime  and  reappea red  a f te r  a cer ta in  delay.  
S ta t i s t ica l  eva lua t ion  of the  above results  reveals  un-  
doub ted ly  t h a t  the  e x t e n t  of damage  in the  sucklings 
depends  s igni f icant ly  on the  a m o u n t  of selenite used 
(chi-square,  ~ = 0.001). The largest  dose used was 
associa ted wi th  dea th ,  while the  lowest  dose did no t  
cause any  damage.  Eva lua t ing  40 animals  in th is  l a t t e r  
group we can say, w i th  97.5% confidence,  t h a t  the  prob-  
abi l i ty  of absence of ocular  damage  is grea ter  t h a n  0.91. 
Doses of 40 and 20 vmoles /kg are mos t ly  associa ted wi th  
p e r m a n e n t  ca ta rac t ,  the  dose of 10 ~moles/kg causes 
uneven  d i s t r ibu t ion  of b o t h  types  of ca tarac ts .  
The above resul ts  d e m o n s t r a t e d  t h a t  sod ium selenite 
admin i s t e red  in a single dose on the  10th day  of pos tna t a l  
life to male  ra t s  causes p e r m a n e n t  or i n t e r m i t t e n t  
ca tarac ts .  A n u m b e r  of d i f ferent  agents  (e.g. p-chloro-  
pheny la lan ine  3, vi rus  4, rad ia t ion  ~) induce ca ta rac t s  in 
the  young dur ing  the  f irs t  weeks of life. However ,  each 
ca ta rac togen ic  agent  has  a special  t y p e  of m e c h a n i s m  
of action.  F r o m  th is  po in t  of view it is difficult  to  compare  
the  ca ta rac togenic  effect  of selenite and above -men t ioned  
agents.  Some of the  ca ta rac t s  have  i n t e r m i t t e n t  charac te r ,  
which could be expla ined by  changing wa te r  con ten t s  

in the  lens. I t  c an n o t  be excluded t h a t  in the  expe r imen ta l  
group where  the  smal les t  dose was used some ca t a rac t s  
will develop af ter  t he  end of our expe r imen ta l  per iod.  
Sodium seleni te- induced m o r t a l i t y  of adu l t  rats ,  unde r  
our expe r imen ta l  condi t ions ,  was s ignif icant ly  h igher  in 
compar i son  wi th  sucklings (Fisher 's  tes t ,  p = 0.001). 
The ca ta rac togen ic  effect  of sod ium selenite was n o t  
found in surv iv ing  adu l t  animals .  I t  seems t h a t  t he  
sens i t iv i ty  of sucklings and  adul t  males  to  t he  toxic  
act ion of selenite ma rk ed l y  differs,  and  t h a t  ti le ca ta -  
rac togenic  effect  of selenite can  be a t t r i b u t e d  only  to  
the  ear ly  p o s t n a t a l  per iod of the  rat .  This  f inding is in a 
good ag reemen t  w i th  t he  opinion t h a t  the  suscep t ib i l i ty  
of lens to m a n y  t y p e s  of expe r imen ta l  ca t a rac t s  de- 
creases w i th  age s. 
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Bradykinin-induced stimulation of cardiac parasympathetic ganglia 
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Summary. Bradyk in in  slows the  hea r t  ra te  of the  r abb i t  isolated hear t .  I t  appears  to ac t  as a non-nicot ine- l ike  s t imu lan t  
on the  cardiac  p a r a s y m p a t h e t i c  ganglia. 

Bradyk in in  s t imula tes  tile adrena l  medul la  2, as well as 
the  superior  cervical  ganglion 3 and the  noradrenerg ic  
cell popula t ion  of the  s te l la te  ganglion of the  ca t  4. The 
receptors  involved differ f rom those  wi th  which  nicot ine  
and  acetylchol ine  in teract ,  since h e x a m e t h o n i u m  fails 
to  antagonize  the  e f f ec t  of b radykin in .  Therefore,  the  
mode  of ac t ion has  been classified as l ion-nicotine-l ike 3, s. 
Unlike noradrenergic  ganglion cells, cholinergic ones are 
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Effect of bradykinin on the rate of beat of the rabbit isolated heart. 
Left-hand columns (D): dose-response relationship. Right-hand 
pairs of columns : interaction experiments; 3 • 10 -7 M bradykinin was 
administered twice at a 35 min interval before (~]) and 15 min after 
(P~) the addition of a) 10 .7 M atropine, b) 10 5 M hexamethonium, 
c) 10 -8 M tetrodotoxin. Means • SD. n, number of experiments. 

supposed to  be re f rac to ry  to b radyk in in .  Thus,  the  
pep t ide  failed to s t imula te  the  postgangl ionic  cholinergic 
neurones  or ig inat ing  f rom the  feline s tel late  gangl ion 4 
and those  of the  guinea-pig  i leum 6. We have  recen t ly  
shown t h a t  b radyk in in  lowers the  hea r t  ra te  of the  r ab b i t  
isolated hea r t  7. Hence ,  i t  appea red  of in te res t  to  s t u d y  
whe the r  b r adyk in in  possesses the  abi l i ty  to  exci te  t he  
p a r a s y m p a t h e t i c  ganglia of th is  t issue. 
Methods. The s t u d y  was  pe r fo rmed  on isolated r ab b i t  
hea r t s  per fused  according  to  the  Langendor f f  t echn ique  
wi th  a modif ied Tyrode  solut ion;  expe r imen ta l  deta i ls  
have  been descr ibed previous ly  7. Drugs were e i ther  
dissolved in the  perfus ion fluid reservoir  or infused in to  
the  aort ic  cannula  to  give the  requi red  final  concent ra -  
t ions.  Infus ions  of n icot ine  were made  in the  presence  of 
propanolo l  (5 • 10 -7 M). D a t a  are given as means  • SD. 
Results. As can be seen in the  le f t -hand  co lumns  of the  
figure, b radyk in in  evoked a dose-re la ted  nega t ive  
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