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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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chronotropic  effect. However ,  the sens i t iv i ty  to brady-  
kinin var ied  considerably  since 15 ou t  of 45 hear ts  
remained unaffec ted  up to a concent ra t ion  of 10-~ M; 
these hear ts  are no t  included in the  s ta t i s t ica l  eva lua t ion  
of the  figure. In  ' sens i t ive '  hearts,  the  m a x i m u m  decrease 
in ra te  ob ta ined  upon the  infusion of b radykin in  
( 3 •  -7 M) was reached wi th in  ~about 3 min  and 
amoun ted  to 21 :E 6% (N = 4); any  fur ther  increase of 
the  dose did no t  result  in a s t ronger  response. Moreover,  
p ronounced  t achyphy lax i s  was observed;  soon af ter  the  
m a x i m u m  decrease, hear t  ra te  re turned  to normal.  When  
the  infusion was discont inued,  this  re f rac tory  s ta te  was 
reversible;  abou t  15 rain later, the  nega t ive  chronotropic  
effect could be reproduced by  a second infusion of the  
same dose. 
The  r igh t -hand  columns of the  figure show t h a t  p re t rea t -  
m e n t  wi th  a t ropine  comple te ly  antagonized the  re ta rda-  
t ion induced by  bradykin in  and f requent ly  even reversed it  
into a sl ight  bu t  s ignif icant  accelerat ion;  the  la t te r  was 
also subject  to a d is t inct  tachyphylaxis ,  bu t  was no t  
fur ther  analysed.  The  negat ive  chronotropic  effect of 
b radykin in  was equa l ly  suppressed by  10 -9 M (not shown) 
or 10 -s M te t rodotoxin .  On the  o ther  hand,  i t  remained  
unchanged in the  presence of hexame thon ium (10 -5 M); 
this concent ra t ion  of h e x a m e t h o n i u m  reduced the  
bradycard ic  effect  of 10 -4 M nicotine by  about  90% 
(N = 3; no t  shown). 
10-* M nicot ine t rans ien t ly  decreased the  hear t  ra te  by  
25 :t: 3% (N = 4). In  some experiments ,  3 •  -7 M 
bradyk in in  was added  dur ing cont inuous  infusion of 
nicotine (10 -4 M) bo th  immedia te ly  af ter  comple te  
deve lopmen t  of nicot ine t achyphylax i s  and 30 min later. 
In  e i ther  case, the  effect  of bradykin in  was abolished 
(N = 4; no t  shown). 
Discussion. I t  has previous ly  been shown t h a t  10 -7 M 
bradykin in  lowers the  hear t  ra te  of the  isolated rabbi t  
hear t  7. The  present  results  show t h a t  the  effect is concen- 
t ra t ion-dependent .  Moreover ,  several  f indings suggest  t ha t  
i t  is media ted  th rough  the  pa rasympa the t i c  innerva t ion  

of the heart .  1. The  bradykin in- induced  decrease was pre- 
ven ted  by  atropine,  thus  demons t ra t ing  an invo lvemen t  
of muscar ine  receptors.  2. I t  was also abolished by  
te t rodotoxin ,  which blocks the  propaga t ion  of nerve  
act ion potent ia ls  by  interfer ing with the  rapid  sodium 
inward cur ren t  s. This  makes  exc i ta t ion  by  bradykin in  
of a p rox imal  (ganglionic or preganglionic) site most  
likely, f rom whence impulses are carried down to the  
postgangl ionic  pa ra sympa the t i c  nerve  endings. On the  
o ther  hand,  a te t rodotoxin-sens i t ive  direct  depolar izat ion 
of the postganglionic  nerve  endings cannot  be ent i re ly  
ruled ou t  (cf. the  in terac t ion  of t e t rodo tox in  and nicot ine 
on postganglionic  sympa the t i c  axon terminals~). 3. The  
effect of b radykin in  was not  changed by  hexamethon ium.  
This  observa t ion  excludes the possibi l i ty  t h a t  the  decrease 
in hear t  ra te  was due to s t imula t ion  of preganglionic 
vagal  fibres, and confines possible sites of act ion to the  
ganglion cells. Moreover,  the  lack of an tagonism by  
h e x a m e t h o n i u m  indicates t h a t  the  ganglionic receptors 
are dis t inct  f rom nicot ine receptors.  4. In  sympa the t i c  
ganglia, the  effect of non-nicot inic  s t imulants  such as 
angiotensin is abolished dur ing the  early, depolarizing 
phase of the  block produced by  nicot ine;  dur ing the  late, 
non-depolar iz ing phase, the  effect  is faci l i ta ted 5. Only 
block, bu t  no subsequent  faci l i ta t ion was observed in the  
present  exper iments .  I t  should be noted,  however ,  t ha t  
even in sympa the t i c  ganglia  the  effect  of bradykin in  
differs f rom t h a t  of o ther  non-nicot inic  s t imulants  in t h a t  
i t  recovers  only to a v e r y  smal l  ex t en t  af ter  prolonged 
exposure to nicotineS. 
In  conclusion, our  results are consis tent  wi th  the  view 
t h a t  b radykin in  excites no t  only  sympathe t ic ,  bu t  also 
some pa ra sympa the t i c  gangl ion cells. In  the  rabbi t  iso- 
lated heart ,  only  2/a of all p repara t ions  tes ted were found 
to be responsive.  As in sympa the t i c  ganglia, the effect 
can  be classified as non-nicotine-l ike.  
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Efficacy of e thanol  as  a d i scr iminat ive  s t i m u l u s  in e thanol -preferr ing  and e thano l -nonpreferr ing  rats 
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Summary. Rats  which exhibi ted  a preference for dr inking a 6% w/v  solution of e thanol  in a free choice s i tuat ion did 
not  differ in thei r  sens i t iv i ty  to e thanol  f rom animals  exhibi t ing  an avers ion for ethanol,  as measured  by  learning rates 
in a T-maze  t ask  in which e thanol  served as a d iscr iminat ive  st imulus.  

Unde r  some circumstances,  the  consumpt ion  of alcoholic 
beverages in m a n  m a y  be par t ia l ly  de termined  b y  in- 
her i ted character is t ics  2-~. Alcohol  dr inking behavior  in 
some strains of l abora to ry  mice and rats  has also been 
repor ted  to be an  inher i ted character is t ic  6-~. Studies  
on such strains m a y  yield valuable  informat ion  concerning 
the  inher i ted character is t ics  which predispose some in- 
dividuals  to the  excessive consumpt ion  of beverages 
conta in ing e thy l  alcohol. I t  has been reported,  for ex- 
ample,  t h a t  animals  t h a t  prefer  e thanol  are less sensi t ive 
to the  hypno t i c  and depressant  effects of e thanol  t han  
are e thanol-nonpreferr ing animals 10-14. Whe the r  such 
differences in sens i t iv i ty  to the  effects of e thanol  p lay  
a role in the  self-selection of solutions of e thanol  remains  
a major ,  unanswered question.  However ,  implic i t  in 

such an inquiry,  is the  premise t h a t  conscious animals  
n a free choice s i tuat ion are capable  of gaining informa- 

t ion concerning the effects of injes ted e thanol  and m a y  
t i t ra te  dr inking behavior  accordingly.  Drug  discrimina- 
t ion procedures  have  proved  to be useful for de te rmin ing  
the  ex ten t  to which animals  are aware of the  effects 
produced by  specific drugs 15. The  present  s tudy  employed 
a drug discr iminat ion task  to de termine  if ethanol-  
preferr ing rats  differ f rom ethanol-nonpreferr ing rats  
w i th  respect  to the  magni tude  of the  in ternal  s t imulus 
produced by  a modera te  dose of ethanol .  
Subjects and methods. 105 female,  Wis ta r  rats  (Wo0dlyn 
Laborator ies ,  Guelph, Ontario,  Canada) about  4 months  
of age and approx imate ly  the  same weight  were housed 
indiv idual ly  in t r ansparen t  plast ic  cages (18" 1 • 8" w • 9" 


