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d e m o n s t r a t e s  t h e  log dose r e l a t ed  a l t e r a t ions  in  b o t h  
h y p o p h y s i a l  a n d  se rum LFI values.  I n t a c t  an i m a l s  showed  
a p r o m i n e n t  dep le t ion  Of p i t u i t a r y  L H  w i t h  a c o n c o m i t a n t  
r ise in  s e rum L H ;  in  con t ras t ,  ME- les ioned  rec ip ien t s  ex-  
h ib i t ed  m a r k e d  rep le t ion  of p i t u i t a r y  L H  w i t h  s imu l t a -  
neous  i n c r e m e n t s  in  s e rum LH.  

These  d a t a  p rov ide  s t rong  ev idence  s u p p o r t i n g  t he  con- 
cep t  t h a t  a specif ic  h y p o t h a l a m i c  h o r m o n e  can  con t ro l  t he  
~ynthesis  a n d  release of p i t u i t a r y  LH.  I n i t i a l  s u b s t a n t i a -  
t i o n  was p r o v i d e d  b y  t he  fac t  t h a t  M E  lesions n o t  on ly  re- 
duced  p i t u i t a r y  L H  stores,  b u t  also c o n c o m i t a n t l y  lower- 
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Fig. 2. Dose-response study: Effect of various doses of synthetic 
LRF on pituitary and serum LH of intact and ME-lesioned mature 
male rats. 

ed s e rum levels  of t h i s  gonado t rop i c  ho rmone .  F u r t h e r  
s u b s t a n t i a t i o n  was o b t a i n e d  f rom t h e  effect  of s y n t h e t i c  
L R F  employed  as t he  s t imulus .  T h e  p r e s e n t  resu i t s  agree  
w i t h  those  r e p o r t e d  b y  us z -* conce rn ing  t h e  effect  of c rude  
h y p o t h a l a m i c  e x t r a c t s  on  p i t u i t a r y  F S H ,  a n d  s u p p o r t  
o the r  r epo r t s  ~0-~ p e r t a i n i n g  to a dua l  effect  of h y p o t h a l a -  
mie  n e u r o h o r m o n e s  on  t h e  syn thes i s  and  release of p i tu -  
i t a r y  t rop ic  hormones .  F u r t h e r m o r e ,  t he  p r e sen t  d a t a  
clear ly d e m o n s t r a t e  t h a t  b o t h  syn thes i s  of L H  a n d  i ts  re- 
lease in to  t he  b lood  can  occur  s i m u l t a n e o u s l y  14. 

Rdsumd. Des r a t s  m~les i n t a c t s  ou a y a n t  une  16sion du  
M E  on t  re~u une  seule in j ec t ion  i n t r a j u g u l a i r e  de L R F  syn-  
thd t ique .  Les v a r i a t i o n s  de t a u x  de L H  h y p o p h y s a i r e  et  
sdrique (en fonc t ion  du  t e m p s  et  de la dose r@onse)  
m o n t r e n t  que le L R F  cont rd le  la sdcrdt ion (la ddcharge  et  
la synth&se) du  L H  hypophysa i r e .  
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Sensitivity to Mutagens of R u m e x  a c e t o s a  Chromosomes 

D a t a  on  t h e  r a d i o s e n s i t i v i t y  of severa l  species of t he  
genus  Rumex h a v e  been  r e p o r t e d  ~. Some of these  species 
were found  to  be  h igh ly  sens i t ive  due especial ly  to  t h e i r  
large nuc leus  a n d  chromosomes .  Few  d a t a  on t h e  effects 
of chemica ls  on  such  ch r om os om es  h a v e  b e e n  r epo r t ed  so 
far. Only  a d i func t i ona l  a l k y l a t i n g  agent ,  d i e p o x y b u t a n e ,  
was  t e s t ed  2. 

On t h e  o the r  h a n d ,  severa l  au t ho r s  desc r ibed  . the  
ab i l i ty  of some chemica ls  to  b r e a k  p re fe ren t i a l ly  t h e  sex 
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Fig. 1. Effects on 6~ y- rays  on Rumex chromosomes (400 meta- 
phases analyzed at each exposure). 

ch romosomes  Of m a m m a l s ,  Since t h e  occur rence  of a 
X Y1 Y~ m e c h a n i s m  of sex d e t e r m i n a t i o n  ha s  b e e n  de-  
m o n s t r a t e d  in  Rumex acetosa 3, i t  was  wor thwi l e  ge t t i ng  
i n f o r m a t i o n  on  t h e  s ens i t i v i t y  of such  ch romosomes  to  
mu tagens .  Fo r  t h i s  reason,  we selected two  chemica l s  
well  k n o w n  for t h e i r  c h r o m o s o m e - b r e a k i n g  abi l i ty ,  
m e t h y l - m e t h a n e - s u l f o n a t e  and  me thy l -n i t r o so -u rea .  T h e i r  
effects will  be  c o m p a r e d  w i t h  those  of ioniz ing rad ia t ions .  

Material and methods. Rumex acetosa L. c u l t i v a r  'La rge  
de Bel levi l le '  was  chosen  for t he  p r e sen t  inves t iga t ion .  
K a r y o t y p e  of t h i s  species, as well  as some karyologica l  
pa r t i cu la r i t i e s ,  were p rev ious ly  descr ibed  ~. D r y  seeds 
were i r r a d i a t e d  b y  6~ y-rays  (25 ~ dose- ra te  300 k rads /h )  
a t  doses r a n g i n g  f rom 100 to  3000 rads.  M e t h y l - m e t h a n e -  
su l fona te  (MMS, E a s t m a n  Kodak)  was used a t  concen-  
t r a t i o n s  r a n g i n g  f rom 1 • 10 -~ M to  l • 10 -2 M for 3 h and  
m e t h y l - n i t r o s o - u r e a  (MNU, syn thes i zed  b y  t he  B iochem-  
ical  I n s t i t u t e  of S tockholm)  a t  c o n c e n t r a t i o n s  r a n g i n g  
f rom 5 X 10 -~ M to  5 x 10 -3 M/3 h. All t he  so lu t ions  were  
p r e p a r e d  ex t emporaneous ly .  Af te r  this ,  seeds were 
a b u n d a n t l y  washed,  t h e n  sown on mo i s t ed  f i l ter  p a p e r  in  
P e t r i  d i shes  and  i n c u b a t e d  a t  21 ~ Af te r  2 days ,  p r i m a r y  
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Difference of sex response to the three mutagens (all data of Figures 1 and 2 pooled) 
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Treatment No. of aberrations in 

o Z~ 

Probability 

(dl= 1) 

No. of aberrations in 

Sex Auto- Z 2 
chromo- somes 
somes 

Probability 

(all = 1) 

y-Rays (100 to 3000 rads) 712 427 48.22 P < 0.00i 
MMS (1 • 10-33r to 1 • 10-=M) 496 410 2.29 0.10 < P < 0.20 
MNU (5 • 10-aM to 5 • 10-3M) 535 401 9.10 0.001 < P <~ 0.01 

i49 440 1.19 0 . 2 0 < P < 0 . 3 0  
263 489 22.32 P<O.001 
315 553 35.36 P<O.001 

roo t  t ip s  ( a b o u t  5 m m  long) were i m m e r s e d  in colchic ine  
(0.05 g/100 ml) 2 h, f ixed (Carnoy or Ba t tagg l ia ) .  Slides 
were p r e p a r e d  f rom Feulgen  squashes  ove r s t a ined  w i t h  
G i e m s a  w h e n  needed,  t h e n  m o u n t e d  in D e P e X .  

Results. A r e l a t i v e l y  h i g h  f r e q u e n c y  of s p o n t a n e o u s  
c h r o m o s o m a l  a b e r r a t i o n s  was genera l ly  obse rved  in 
R u m e x  acetosa. The  dose- response  cu rve  for t h e  t o t a l  
n u m b e r  of a b e r r a t i o n s  i nduced  b y  y-rays  is a l m o s t  l inea r  
b e t w e e n  100 a n d  3000 rads  (Figure  1). Most  of t he  
a b e r r a t i o n s  be long  to  t h e  c h r o m o s o m e  class i.e. ch romo-  
some breaks ,  d i cen t r i c s  a n d  rings.  Occasional ly ,  c h r o m a t i d  
exchanges  are  obse rved  (Figure  3): 

The  f r e q u e n c y  of a b e r r a t i o n s  was s ign i f i can t ly  h ighe r  
in  t he  ma le  p lan t s ,  a l t h o u g h  dif ferences  w i t h  exposure  
could  be  observed ,  t a k i n g  in to  cons ide ra t ion  t h e  r e l a t ive  
l e n g t h  of ma le  a n d  female  genomes  (Table) .  

The  dose- response  curves  to  MMS a n d  M N U  (Figure  2) 
show a l inear  r e l a t i ons h i p  w i t h i n  t he  l imi t s  of t he  COllcen- 
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Fig. 2. Comparison of effects of MNU (O--O) and MMS (O--II) on 
Rumex chromosomes (400 metaphases analyzed at each concentra- 
tion). 
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Fig. 3. Distribution of different types of aberratio,ns after the 3 
mutagens (data of atl the treatments pooted). 

t r a t i o n s  inves t iga ted .  The  eff ic iency of M N U  is g rea t e r  
t h a n  MMS, t he  Ds0 be ing  re spec t ive ly  1860 rads  for  y-rays,  
9.5 • 10 .3 M for MMS a n d  3.55 • 10 .3 M for MNU.  The  
sens i t i v i t y  of male  cells, a l t h o u g h  v a r y i n g  w i t h  t he  concen-  
t r a t ion ,  was  h ighe r  t h a n  t he  s e n s i t i v i t y  of female  cells 
a f t e r  b o t h  t r e a t m e n t s  (Table).  

The  s p e c t r u m  of d i f fe ren t  c h r o m o s o m a l  a b e r r a t i o n s  
was a n a l y z e d  a n d  found  to be  d i f f e ren t  a f t e r  t h e  use of 
each  m u t a g e n  (Figure  3). The  p r o p o r t i o n  of m i n u t e s  is 
m u c h  h i g h e r  a f te r  y-rays.  On t h e  o the r  h a n d ,  t he  p ropor -  
t i on  of c h r o m a t i d  a b e r r a t i o n s  is h ighe r  a f t e r  t he  use o f .  
each  chemica l .  The  d i s t r i b u t i o n  of lesions a long t he  genome,  
for  b o t h  chemica l s  a n d  7-rays,  is also d i f f e ren t  (Table).  
Af te r  y-rays,  t he  a b e r r a t i o n s  were d i s t r i b u t e d  a t  r a n d o m ,  
whereas  a f t e r  chemica l s  t h e y  were p r e f e r en t i a l l y  local ized 
in t he  sex chromosomes .  

Discussion and conclusion. As conc luded  f rom a p r ev ious  
i n v e s t i g a t i o n  5, Rumex  acetosa can  be cons idered  as a 
sens i t ive  species to  b o t h  ioniz ing  r a d i a t i o n s  and  chemicals .  
The  fac tors  of s e n s i t i v i t y  can  be  mani fo ld .  As s t a t e d  b y  
SPARROW et  al. s, i t  is c lear  t h a t  nuc leus  and  c h r o m o s o m e  
vo lumes  can  p l a y  a role. O t h e r  more  phys io log ica l  
va r i ab le s  m a y  also be  a t  h a n d  which  would  exp la in  e.g. 
t he  d i f fe ren t ia l  s ens i t i v i t y  of b o t h  sexes. 

I t  is l ike ly  t h a t  a la rger  nuc leus  vo lume.of  t he  ma le  m a y  
be  due  to t h e  occur rence  of two  Y chromosomes .  I t  is 
also l ike ly  t h a t  sex c h r o m o s o m e s  or specif ic  p a r t s  of t h e m  
show a h ighe r  s ens i t i v i t y  t h a n  au tosomes .  Th i s  p i c tu r e  
could be  s o m e w h a t  comp l i ca t ed  b y  t he  occur rence  of some 
h e t e r o c h r o m a t i c  regions  in t he  au tosomes .  A l t e r n a t i v e l y  
the  d i f fe ren t i a l  h e t e r o c h r o m a t i c  ba l ance  in t h e  ma le  or 
female  could e v i d e n t l y  inf luence  t he  s ens i t i v i t y  b y  way  of 
m e t a b o l i c  modi f ica t ions l  

Rdsumd. Des gra ines  de Rumex  acetosa ou t  6t6 so i t  
i r radi6es  p a r  les r ayons  y du  6~ (100 ~ 3000 rads) soi t  
t r a i t6es  p a r  deux  agen t s  m u t a g ~ n e s  c h i m i q u e s :  le MMS 
et  le MNU.  Le M N U  est  p lus  efficace que  le MMS c o m m e  
i n d u c t e u r  de 16sions ch romosomiques .  Les  spect res  des 
d i f f6rents  t ypes  d ' a b e r r a t i o n s  c h r o m o s o m i q u e s  p rodu i t e s  
p a r  les 3 agen ts  son t  d i f f6 ren ts  et  les cellules mgdes son t  
p lus  sensibles  que  les cellules femelles.  Une  sensibi l i t6  
sup6r ieure  des c h r o m o s o m e s  sexuels  aux  deux  agen ts  
ch imiques  a 6t6 mise en  6vidence.  
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