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lesions consisted of diffuse myositis xx. The isozymes in 
10 or 20 ~t aliquots of the extracts (200 mg mouse leg/ml 
0.85% saline at  5°C for 24 h) were separated by agax 
gel electrophoresis with barbital  buffer, pH 8.6, and a 
current of 10 M.A./slide for 1.5 or 2.5 h in a Beckman 
Durrum-type electrophoresis cell. They were developed 
in a substrate containing lactate, DPN and nitrotetra- 
zolium blue xa cleared with an acid-alcohol wash, dried 
overnight at 37 °C on Mylar, and the relative enzyme 
act ivi ty measured in a Beckman Analytrol at 500 nm. 

The isozymes separated into ~ anodal bands. The 
slowest moving band was predominant with the fastest 
band, L D H d ,  the least prominent ~. The same pat tern 
was found in the extracts from infected and from non- 
infected mice; there was no difference with age (from 
0-4 days), nor with type or length of virus infection 
(Figure). Total  and relative activities of the enzyme 
fractions were similar in all the preparations. 

Our failure to elicit a change in LDH pattern of mouse 
muscle by Group A Coxsackie virus infection and the 
normal pattern reported in dystrophic muscle disease of 
mice suggest tha t  decreased LDH-5 is as much a species, 
as a disease specific expression. 

LDH isozyme pattern in saline extract of leg muscles of 1-day-old 
normal mouse. Similar patterns were found in tissues of 2- and 
4-day-old normal mice and in mice of the same ages after in~ection 

with Coxsackie virus Group A, types 20 and 21. 

Rdsumd. Le zymogramme des L D H  du muscle de 
souriceau nouveau-n6 souffrant de myosite diffuse 
caus~e par le virus de Coxsaekie Groupe A est semblable 

celui du souriceau sain de m~me gge, sugg6rant qu 'un  
zymogramme anormal des L D H  dans les affections 
musculaires n 'est  pathognomonique que chez certaines 
esp~ces. 
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Meiot ic  Consequences  of a Combined  T r e a t m e n t  
Fast  N e u r o n s - F U D R  in Vicia faba 

Some chemicals, like the bifunctional alkylating agent 
Myleran and the pyrimidine analogue 5-fluorouracil de- 
oxyriboside (FUDR), have been reported to increase the 
effects of ionizing radiations in post t r ea tment l -L  

The synergistic effect obtained is higher after Co 6° 
~-rays than  after fast neutrons*-4. Although the theory 
has been advanced tha t  F U D R  exerts its chromosome 
breaking effect by inhibition of the enzyme thymidilate 
synthetase, the mechanism by which the effects of 
radiations are modified is not  yet clear but  should be 
different from the previous one. At some Co 6° y-rays 
doses, i t  was found tha t  all cJasses of chromosome aber- 
rations are enhanced. Since it is well known that  neutron 
effects are far more difficult to modify, see e.g. oxygen 
effect, it was in the scope of the present experiment to see 
if t reatments  by F U D R  after fast neutron irradiations 
result in observable effects at  meiosis. 

Material and technique. Vicia ]aba dry seeds ssp. minor 
from Gembloux (Belgium) were irradiated by fast neutrons 
(fission) in the following experimental  conditions: I T A L  
reactor (Wageningen, the Netherlands). Reactor  power: 
neutron flux density was 2.10 ~ n/cm~/sec; neutron fluence 
applied wa~ 2.2 • 1010 n/cm 2 corresponding approximately 
to an absorbed neutron dose of 125 tad;  7 contaminatmn 
was about 140 rad/h. After irradiation, half of the seeds 

were treated by a solution of F U D R  (concentration: 0.1 
rag/100 ml). A control set (not irradiated) was also treated 
by F U D R  and compared with a untreated set. All seeds 
were sown on perlite medium. 

After 2 weeks, seedlings were transplanted in liquid 
medium (Hoagland) under bubbling conditions. They 
were grown in the following conditions: light intensity:  
15.000 lux; photoperiod: 16 h light. Under these condi- 
tions they reached the flowering period in 2 months. At 
that  t ime flower samples were collected for cytological 
investigation (5 samples in each series). They were fixed 
with Carnoy (2 h) then transferred into 70 ° alcohol. They 
were stained according to Feulgen technique and mounted 
in Depex. 

Results. The criteria on which the present analysis is 
based have different meanings according to the stage 
investigated. The stages going from diplotene to recta- 
phase I are generally suitable to identify translocations. 
Anaphase I allows us to observe the consequence of trans- 
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Table I. Proportions of aberrations observed in different meiotic Table II, Proportions of aberrations observed at different meiotic 
stages (5 different samples put together in each case} stages (5 different samples put together in each case) 

Stages Diplotene Diaklnesis Metaphase I Stages Anaphase I Anaphase II Tetrads 

No. of No. of No, of No, of No. of No. of No. of No, of No, of No. of No. of No. of 
cells abner- cells abner- cells abner- cells abner- cells abner- cells abner- 
ann- mat ana- real ana- real ann- real aua- mal ann- real 
lysed cells lysed cells lysed ceils tysed cells lysed cells lysed cells 

Control 150 0 200 0 700 0 Control 400 1 1000 1 3000 3 
I~UDR 120 0 200 0 900 - 3 FUDR 430 6 1200 9 5000 13 
Neutrons 94 3 64 0 548 2 Neutrons 300 26 1260 13 2500 23 
Neutrons 93 3 116 2 387 13 Neutrons 344 90 862 31 1450 32 
+ FUDR + FUDR 

Table III. Proportions of different kinds of aberrations at anaphase 

Chromosome Chromatid Fragments Attached Bridges Micro- Dissociation 
bridges bridges fragments + fragments nuclei of trans- 

locations 

Anaphase I Neutrons I 7 4 4 6 2 2 
Neutrons 11 22 20 28 5 2 2 
+ FUDR 

Anaphase II Neutrons - 4 6 - 2 1 - 
Neutrons - 12 15 - 2 2 - 
+ FUDR 

The bar indicates that the category does not exist, 

loca t ions  a n d  also o t h e r  s t r u c t u r a l  changes .  Mitosis  I t  
y ie lds  m o s t l y  i n f o r m a t i o n  a b o u t  t h e  se lec t ion  of t h e  abe r -  
r a t i o n s  f r o m  w h i c h  some  in fe rence  c a n  be  m a d e  o n  t h e  
n a t u r e  of t h e s e  a b e r r a t i o n s .  

I n  Tab le s  I a n d  I I ,  a l l  t y p e s  of  a b e r r a t i o n s  h a v e  been  
p u t  t oge the r .  

No s ign i f i can t  d i f ference  a p p e a r s  for  d i p l o t e n e  a n d  
d iak ines i s  a t  w h i c h  some  a b e r r a t i o n s  c a n  r e m a i n  un -  
no t iced .  On  t h e  o t h e r  h a n d ,  t h e r e  is a s ign i f i can t  increase  
in  t h e  a m o u n t  of a b e r r a t i o n s  scored a t  m e t a p h a s e  I. The  
a b e r r a t i o n s  obse rved  are  m o s t l y  r ings  of 4. No s ign i f i can t  
d i f ference  in t h e  r e l a t i ve  p r o p o r t i o n  of r ings  of 4 a n d  
f igures  of 8 ex is t s  for  t h e  2 series, n e u t r o n s  a n d  neu-  
t r o n s  + F U D R .  T h e  a m o u n t  of a b e r r a t i o n s  i nduced  b y  
F U D R  a lone  is low, T h e  d i f ference  w h e n  F U D R  is a d d e d  
is more  s t r i k i n g  for  a n a p h a s e s  I a n d  I I  as well  as for 
r e su l t i ng  mic ronuc le i  obse rved  in t h e  t e t r a d s  (Table  I I ) .  

Some  a b e r r a t i o n s  a t  a n a p h a s e  I are  c lea r ly  iden t i f i ed  
as  t h e  consequence  of t r a n s l o c a t i o n s  l ike t h e  a b o v e -  
m e n t i o n e d  r ings  of 4 a n d  f igures  of 8. T h e  occur rence  of 
a t t a c h e d  f r a g m e n t s  is s o m e w h a t  more  d i f f icu l t  to  i n t e r -  
p re t .  T h e y  are  g e n e r a l l y  cons ide red  as s u b c h r o m a t i d  
a b e r r a t i o n s .  W h e n  t h e  poss ib i l i ty  of a n  a r t e f a c t  is ru led  
ou t ,  t h e  on ly  e x p l a n a t i o n  cou ld  b e  b a s e d  on  t h e  ex i s t ence  
of a de l ayed  effect  w h i c h  is fa r  h i g h e r  w h e n  F U D R  is 
added .  

A c o m p a r i s o n  of t h e  a m o u n t  of  a b e r r a t i o n s  is g i v e n  
for  d i f f e ren t  t y p e s  in  T a b l e  I I I .  Some  a re  c lea r ly  of o t h e r  
or ig ins  t h a n  t h e  ones  m e n t i o n e d  a b o v e  a n d  were  n o t  
d e t e c t e d  a t  e a r ly  s tages .  A t  a n a p h a s e  I, some  classes of 
a b e r r a t i o n s  a re  n o t  increased .  T h i s  is spec ia l ly  t h e  c a s e  
for  b r idges  w i t h  1 f r a g m e n t ,  t h e  p r o b a b l e  or ig in  of w h i c h  
b e i n g  some k i n d  of invers ions .  

F o r  t h e  series n e u t r o n s  + F U D R ,  t h e r e  is a se lec t ion  of 
some  a b e r r a t i o n s  f rom t h e  f i rs t  to  t he  second  mi tos i s  
a l t h o u g h  t h e  f igures  r e m a i n  s t i l l  h i g h e r  t h a n  for  n e u t r o n s  
a lone  (Table  I I ) .  

T h e  disC-ribution of t h e  a b e r r a t i o n s  seems  to  be t h e  
s a m e  a t  a n a p h a s e  I I  (Tab le  I I I}  s ince b r idges  a n d  f rag-  
m e n t s  a re  a l m o s t  in  e q u a l  n u m b e r s .  

Conclusions. T h i s  r e sea rch  con f i rms  t h e  poss ib i l i ty  of 
m o d i f y i n g  t h e  effects  of f a s t  n e u t r o n s  b y  FUDR i n  p o s t  
t r e a t m e n t .  Moreove r  i t  shows  t h a t  t h i s  ef fec t  r e su l t s  in  a 
h i g h e r  a m o u n t  of a b e r r a t i o n s  a t  meiosis .  

I t  shou ld  be  p o i n t e d  o u t  t h a t  t h e r e  is n o  d i f fe rence  in  
i n d u c e d  zygot ic  s t e r i l i t y  b e t w e e n  t h e  two  series, b u t  t h i s  
l a s t  s t a t e m e n t  shou ld  be  e x t e n d e d  to  h i g h e r  n e u t r o n  
f luences .  

A n  inc reased  s t e r i l i t y  m i g h t  poss ib ly  be  en t i r e ly  on  
t h e  g a m e t i c  side, E x p e r i m e n t s  des igned  to  ana lyse  X 2  
g e n e r a t i o n s  for  t he  m u t a t i o n  r a t e  a re  be ing  ca r r ied  o u t  s . 

RJsumd. Des g ra ines  s~ches de  Vieia labs o n t  6t6 
i r radi6es  p a r  les n e u t r o n s  rap ides .  U n  lo t  a 6t6 t r a i t 6  p a r  
u n  ana logue  d ' u n e  ba se  p y r i m i d i q u e :  F U D R .  Ces g ra ines  
s e n t  sem6es  e t  les p l a n t e s  s e n t  cul t iv~es  j u s q u ' ~  la  f lorai-  
son, Les  bou rgeons  f l o raux  s e n t  alors  fixbs. On a pu  
m e t t r e  e n  ~v idence  que  le lo t  t r a i t~  p a r  F U D R  apr~s  
i r r a d i a t i o n  m o n t r e  une  I r6quence  p lus  61ev6e 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  e n  m6iose.  L a  p r o p o r t i o n  des  d i f f6 ren ts  
t y p e s  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  a $t6 6tudi6e.  Ce t t e  
r eche rche  c o n f i r m e  la  poss ib i l i t$  de  mod i f i e r  /es e f f e t s  
des  n e u t r o n s  r ap ide s  p a r  la  F U D R  e n  p o s t  t r a i t e m e n t .  
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