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Fig. 1. % of aberrations recorded at metaphase 
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(200 metaphases 
analysed in each case). Concentrations: arsenical 1 • lO-SM, EMS 
0.3 g/100 ml. a, Dry seeds treated, b, 30 h presoaked seeds. Striped: 

combined treatment. 
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Fig. 2. % of aberrations recorded at anaphase (600 anaphases 
analysed in each ease). Concentrations: arsenical 1 • 10-3M, EMS 
0.3 g]100 ml. a, Dry seeds treated, b, 30 h presoaked seeds. Striped: 

combined treatment. 

T h e  e x c e p t i o n  c a n  p r o b a b l y  be  i m p u t e d  to  s amp l ing  er- 
rors.  The  inc reased  ef fec t  c a n  be a t t r i b u t e d  to t he  ap-  
p e a r a n c e  of a b e r r a t i o n s  of t he  s u b c h r o m a t i d  class. 

F r o m  the  c o m p a r a t i v e  eff ic iency of t h e  arsenicals ,  a n d  
cons ide r ing  a l l  t h e  c r i t e r i a  t oge the r ,  viz.  m e t a p h a s e  a n d  
a n a p h a s e  effects  a n d  increased  effects  a f t e r  p resoak ing ,  
t h e  fo l lowing conc lus ions  can  be  d r a w n :  (a) t h e  p e n t a -  
v a l e n t  c o m p o u n d s  (Spirocid,  A t o x y l  a n d  Oxar sa rn i l i c  acid) 
a re  less ef f ic ient ;  (b) t h e  ef f ic iency of t h e  d o u b l e  b o n d  
c o m p o u n d s  ( N e o a r s p h e n a m i n e  a n d  S p i r o t r y p a n )  is h i g h e r  
a n d  also seems  to  be  more  r egu la r  t h a n  t he  effects  of  
p e n t a v a l e n t s ;  (c) t h e  ef f ic iency of t h e  t r i v a l e n t  c o m p o u n d  
(Clorarsen) c an  in  some respec t s  b e  c o m p a r e d  w i t h  t he  
doub le  b o n d  c o m p o u n d s .  

These  f ind ings  give s t rong  ind i ca t i ons  t h a t  t h e  b e h a v -  
iour  of the  arsenica ls  in  p l a n t  t i ssues  is in  m a n y  respec ts  
s imi la r  to  t h a t  in  h i g h e r  a n i m a l  t i ssues  4. However ,  all  t h e  
s u b s t a n c e s  t e s t ed  are  de f in i t e ly  less tox ic  for p l a n t  t issues.  

T h e  ex t ens ion  of p rev ious  e x p e r i m e n t s  w i t h  th io l -  
i n h i b i t i n g  s u b s t a n c e s  h a s  p r o v e d  t h e  i m p l i c a t i o n  of 
specific - S H  enzymes  in c h r o m o s o m e  re jo in ing  processes.  

The  possible  i m p l i c a t i o n  of o t h e r  e n z y m a t i c  s y s t em s  is 
u n d e r  i n v e s t i g a t i o n  5. 

Rdsumi  Des semences  d 'o rge  o n t  ~t6 t ra i t6es  p a r  6 
a r s6noxydes  (3 p e n t a v a l e n t s ,  1 t r i v a l e n t ,  2 mol6cules  
doub l e s  l iaisons) a v a n t  d ' e t r e  t ra i t4es  p a r  une  so lu t ion  de  
m 4 t h a n e  s u l f o n a t e  d ' 4 t h y l  (EMS) ~ 0,3 g p a r  100 ml /3  h.  
Ces s u b s t a n c e s  acc ro i s scn t  c o n s i d ~ r a b l e m e n t  les t a u x  
d ' a b e r r a t i o n s  des  c h r o m o s o m e s  n o r m a l e m e n t  p r o d u i t s  p a r  
I ' E M S .  I1 s ' ag i t  p r i n c i p a l e m e n t  d ' a b e r r a t i o n s  de t ypes  
c h r o m o s o m i q u e  e t  s u b c h r o m a t i d i q u e .  Les  d~r iv6s  t r i -  
v a l e n t  e t  £ d o u b l e  l ia ison s e n t  les p lus  act ifs .  Le pro-  
b l ame  de  I ' i nh ib i t i on  d ' e n z y m e s  ~ fonc t ion  - S H  in te r -  
v e n a n t  d a n s  la  genSse de  ces a b e r r a t i o n s  es t  d iscut6 .  
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E f f e c t  of  A n g i o t e n s i n  o n  t h e  C a r d i a c  A r r h y t h m i a s  

I n d u c e d  b y  g - S t r o p h a n t h i n  

R e c e n t l y  a n u m b e r  of p a p e r s  h a v e  b e e n  p u b l i s h e d  con-  
ce rn ing  t h e  a n t i a r r h y t h m i c  a c t i v i t y  of some bio logica l ly  
a c t i v e  po lypep t ides .  PANISSET a n d  BEAULNES 1, a n d  

1 J.-C. PANISSET and A. BEAULNES, Rev. Canad. Biol. 20, 47 (1961). 
2 j .  BRODEUR and A. BEAULNES, Rev. Canad. Biol. 23, 37 (1964). 

]~RODEUR and BEAULNES 2 have shown that oxytocin and 
lysyl~-vasopressin prevent cardiac arrhythmias in anaes- 
thethed dog, induced by chloroform and adrenalin. 
BEAULNES e t  al. s,4 h a v e  o b s e r v e d  t h e  s ame  effect  w i t h  
ang io tens in .  These  a u t h o r s  h a v e  s h o w n  t h a t  in  v i t r o  

8 A. BEAULNES, G. GARIErV, J. BRODEUR, and E. BELTRAMI, Fed. 
Prec. (Abstr.) 23, 121 (1964). 

4 A. BEAULNES, J,-C. PANISSET, J. BRODEUR, E. BELTRAMI, and 
G. GARIEPY, Circulation Res. 74, 11 (1964). 
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Guinea-pig, 750 g weight, anaesthetized with urethan 2 g/kg. 1, Initial; g-ST, g-Strophanthin 1.4 T/kg/min; 2, after 5 rain; 
3, after 10 rain; 4, after 20 min; A, g-Strophanthin perfusion is stopped and angiotensin perfusion is started, 3 y/kglmin; 5, after 

2 rain; 6, after 5 rain ; 7, after 10 rain; 8, after 15 rain; 9, after 20 mitt; 10, after 30 rain. 

ang io tens in  (10 -1° g/ml)  p roduced  a 25% l e n g t h e n i n g  of 
the  r e f rac to ry  per iod  of i so la ted  r a b b i t  a t r ia .  This  effect  
is dose d e p e n d e n t .  T h e y  also h a v e  o b s e r v e d  a n  an t i -  
a r r h y t h m i c  effect  of a n g i o t e n s i n  on  i so la ted  per fused  rab -  
b i t  h e a r t  and  o n  a n a e s t h e t i z e d  dog  h e a r t  i nduced  b y  
electr ical  s t imu la t i on ,  CaC1 v a n d  ep inephr ine -ch lo ro fo rm.  
VARMA, MELVILLE a n d  SILVt~R 6 showed  t h a t  o x y t o e i n  h a d  
a p ro tec t ive  effect  on  c h l o r o f o r m - e p i n e p h r i n e - i n d u c e d  
f ibri l la t ion,  b u t  h a d  no ef fec t  on  o u a b a i n  i nduced  f ibri l la-  
t ion.  

Dur ing  our  e x p e r i m e n t s  on  t he  inf luence  of p o l y p e p t i d e s  
on  isola ted h e a r t  p r e p a r a t i o n  of w a r m  b looded  a n i m a l s  
(guinea-pig,  cat) ,  i t  was  o b s e r v e d  t h a t  ang i o t ens i n  h a d  
a n t i a r r h y t h m i c  proper t ies .  R h y t h m  i r regula r i t i es  pro-  
duced b y  g - S t r o p h a n t h i n  i n t o x i c a t i o n  r e v e r t e d  b a c k  to 
no rma l  w h e n  1-5 /~g of ang io t ens in  was given.  Th i s  was  
especially obv ious  in ex t r a sys to l e s  s e c o n d a r y  to d ig i ta l i s  
effect. I t  was t h e n  dec ided  to check  the  effect  of angio-  
t ens in  in vivo.  

For  th i s  i nves t i ga t i on  two  sepa ra t e  g roups  of a n i m a l s  
were used. E a c h  g roup  c o n t a i n e d  six (600-750 g) gu inea-  
pigs. The  an ima l s  were a n a e s t h e t i z e d  w i t h  i n t r a p e r i t o n e a l  
u r e thane  (25% solut ion,  2 g/kg).  One j u g u l a r  ve in  f rom 
each  an ima l  was  c a n n u l a t e d  a n d  c o n n e c t e d  to a pe r fus ion  
sys tem.  T h e i r  in i t ia l  ECG' s  were t a k e n  once e v e r y  5 rain.  

I n  the  f i rs t  g roup  of a n i m a l s  t he  pe r fus ion  r a t e  of g- 
S t r o p h a n t h i n  was 1.39 :~ 0.08 (S.E.) # g / k g / m i n .  Of these  
six animals ,  four  deve loped  v e n t r i c u l a r  t a c h y c a r d i a ,  one  
v e n t r i c u l a r  f ibr i l la t ion,  a n d  t he  last ,  mu l t i foca l  v e n t r i c u -  
lar  ex t rasys to l ies .  All these  a r r h y t h m i a s  deve loped  w i t h i n  
20-30 mill,  a t  wh ich  t ime  g - S t r o p h a n t h i n  per fus ion  was 
s topped  a n d  ang io tens in  perfus ion was  s t a r t ed .  I n  each  
ins tance  ang io tens in  ef fec t ively  res to red  s inus  r h y t h m  
wi th in  17 to 30 min.  The  dose of ang i o t ens i n  necessa ry  to 
do th i s  va r ied  f rom 1-10 # g ] k g / m i n  f rom one  a n i m a l  to  
ano the r ,  w i t h  t o t a l  doses r ang i ng  be tween  16.6 a n d  140 #g.  
There  was no  r e l a t i on  be tween  t he  dose of g - S t r o p h a n t h i n  
which  induced  t he  a r r y t h m i a s  a n d  t h e  dose of ang i o t ens i n  
necessary  to  cause r eve r s ion  to n o r m a l  s inus  r h y t h m .  
W h e n  s inus  r h y t h m  was res tored,  ang io t ens in  per fus ion  
was s topped  a n d  t he  an im a l s  were k e p t  a n a e s t h e t i z e d  for 
a n  add i t i ona l  1.5-4 h.  No a r r h y t h m i a s  were  obse rved  
du r ing  th i s  t ime.  The  F igure  shows t he  ECG changes  in one 
91 t he  expe r imen t s .  

I n  t he  six con t ro l  an imals ,  g - S t r o p h a n t h i n  per fus ion  
ra t e  was  1.2 ± 0.09 (S .E . ) /~g /kg/min .  T he  per fus ion  t ime  
of g - S t r o p h a n t h i n  va r i ed  be t w een  17 a n d  30 rain,  a t  wh ich  

t i m e  per fus ion  was  s t opped  (as above)  w i t h  the  a p p e a r a n c e  
of a n  a r r h y t h m i a .  All  of these  a n i m a l s  deve loped  ven -  
t r i cu l a r  t a c h y c a r d i a  and  d ied  of v e n t r i c u l a r  f ib r i l l a t ion  
5-20 rain  a f t e r  pe r fus ion  was  s t opped  (i.e. 35-50  ra in  a f t e r  
t he  b e g i n n i n g  of per fus ion) .  

I n  two  gu inea-p igs  ang io t ens in  was  pe r fused  a t  a r a t e  of 
10 /~g/kg/min  for  20 rain.  N e i t h e r  gu inea -p ig  died,  a l t h o u g h  
b r a d y c a r d i a  a n d  some v e n t r i c u l a r  ex t r a sys to l i e s  were ob-  
served.  These  a b n o r m a l i t i e s  r e v e r t e d  b a c k  to  n o r m a l  w i t h  
ces sa t ion  of the  perfus ion.  

Our  resu l t s  sugges t  t h a t  a n g i o t e n s i n  ha s  a n t i a r r h y t h -  
m i c  p rope r t i e s  on  digi ta l i s  a r r h y t h m i a s .  Accord ing  to  
BEAULNES e t  al. 3,4 t h i s  is a d i r ec t  effect  of a l lg io tens in  on  
t he  m y o c a r d i u m  b y  a qu in id ine- I ike  m e c h a n i s m .  The  sys- 
t e m i c  phys io logica l  ac t ion  of ang io t ens in  is v e r y  shor t ,  
because  th i s  po lypep t i de  is eas i ly  me t abo l i z ed  in blood.  
However ,  ou r  resu l t s  i nd i ca t e  t h a t  t he  a n t i a r r h y t h m i c  
a c t i v i t y  of a n g i o t e n s i n  c o n t i n u e s  for  a long t ime.  One 
possible  e x p l a n a t i o n  is t h a t  some m e t a b o l i t e  of angio-  
t e n s i n  ha s  th i s  p r o p e r t y ,  or  else t h a t  a n g i o t e n s i n  ac t s  
i nd i r ec t ly  b y  m e a n s  of  a l t e r ed  ionic e n v i r o n m e n t  s . 

Rdsumd. On d 6 m o n t r e  que  l ' a n g i o t e n s i n - I I  a, chez  les 
cobayes  anesth6si6s ,  une  a c t i o n  a n t i a r y t h m i q u e  p rovo-  
qu6e p a r  la g - s t r o p h a n t h i n e .  
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