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R6arrangements  c h r o m o s o m i q u e s  induits  par 
les rayons  X chez  les Souris  de race AKR/Tr.  

Le  c a r y o t y p e  d ' u n e  s o u r i s  n o r m a l e  c o m p o r t e  40 c h r o -  
m o s o m e s  a c r o c e n t r i q u e s  qu i ,  lo rs  de  la  m6 iose ,  s ' a p -  
p a t i e n t  2 p a r  2 p o u r  d o n n e r  20 b i v a l e n t s  (20 I I ) .  N o u s  
a v o n s  m o n t r 6  r 6 c e m m e n t  t q u e  les s o u r i s  a p p a r t e n a n t  5" 
la  r a c e  A K R / T r .  p o s s ~ d e n t  s e u l e m e n t  38 c h r o m o s o m e s :  
36 c h r o m o s o m e s  a c r o c e n t r i q u e s  e t  2 c h r o m o s o m e s  m 6 t a -  
c e n t r i q u e s  r 6 s u l t a n t  de  la  f u s i o n  c e n t r o m 6 r i q u e  d e s  
c h r o m o s o m e s  d e s  p a i r e s  a u t o s o m i q u e s  4 e t  13. Ceci  e s t  
i l l u s t r 6  p a r  la  F i g u r e  1. I1 e n  r 6 s u l t e  6 v i d e m m e n t  q u e ,  5" la  
m6 iose ,  o n  d 6 n o m b r e  s e u l e m e n t  18 b i v a l e n t s  e t  u n e  con -  
f i g u r a t i o n  c h r o m o s o m i q u e  a y a n t  la  v a l e u r  d ' u n  q u a d r i -  
v a l e n t  m a i s  qu i ,  en  fair ,  e s t  u n  b i v a l e n t  m 6 t a c e n t r i q u e .  

N o u s  a v o n s ,  d a n s  ce t r a v a i l ,  6 t u d i 6  - d a n s  les  s p e r m a t o -  
c y t e s  de s  s o u r i s  m a l e s  de  la  r a c e  A K R / T r .  - le t a u x  de  
r 6 a r r a n g e m e n t s  c h r o m o s o m i q u e s  dfi 5" u n e  i r r a d i a t i o n  de s  
ce l lu l e s  r e p r o d u c t r i c e s  m a l e s  a u  s t a d e  de s  s p e r m a t o g o n i e s .  

Mdthodes. L e s  t e c h n i q u e s  e m p l o y 6 e s  s o n t  i d e n t i q u e s  5" 
ce l les  q u e  n o u s  a v o n s  u t i l i s6es  p o u r  6 t u d i e r  le t a u x  de  r6- 
a r r a n g e m e n t s  c h r o m o s o m i q u e s  chez  de s  s o u r i s  de  r a c e s  
p o s s 6 d a n t  u n  c a r y o t y p e  n o r m a l 2 .  

H u i t  s o u r i s  ms"les de  r a c e  A K R / T r . ,  ~g6es  d ' e n v i r o n  
12 s e m a i n e s ,  o n t  6t6 i r r ad i 6e s  s u r  t o u t  le c o r p s  a v e c  u n e  
d o s e  de  400 R de  r a y o n s  X (300 kV,  20 m A ,  f i l t re  de  2 m m  
Cu e t  f l u x  de  i 0 0  R / m i n ) .  60 j o u r s  ap r~s  le t r a i t e m e n t ,  les 
s o u r i s  s o n t  sac r i f i6es  p a r  d i s l o c a t i o n  d e s  v e r t ~ b r e s  ce rv i -  
ca l e s  e t  les t e s t i c u l e s  pr61ev6s.  L e s  p r 6 p a r a t i o n s  c h r o m o -  
s o m i q u e s  s o n t  e f f e c t u 6 e s  s u i v a n t  la  m 6 t h o d e  d 'EVANS, 
BRECKON et  FORD 3. L e s  t e s t i c u l e s  de  c h a q u e  a n i m a l  s o n t  

t r a i t 6 s  s 6 p a r 6 m e n t  e t ,  p o u r  c h a c u n  d ' e u x ,  n o u s  a v o n s  
e x a m i n 6 ,  s u i v a n t  l ' i m p o r t a n c e  d u  m a t 6 r i e l ,  50 o u  100 
s p e r m a t o c y t e s  se t r o u v a n t  e n  d i ac inSse  ou  e n  p r e m i e r e  
m 6 t a p h a s e  (1100 ce l lu les  a u  t o t a l  o n t  6t6 e x a m i n 6 e s ) .  

Rdsultats. 66 de s  1100 ce l lu les  6 t u d i 6 e s  ( 6%)  p r 6 s e n -  
t a l e n t  d e s  r 6 a r r a n g e m e n t s  c h r o m o s o m i q u e s  ( T a b l e a u ) :  
d a n s  45 de  ces  ce l lu l e s  n o u s  a v o n s  no t6 ,  o u t r e  la  p r 6 s e n c e  
d u  b i v a l e n t  m 6 t a c e n t r i q u e  ( I I  m e t a ) ,  de s  c o n f i g u r a t i o n s  
q u a d r i -  o u  h e x a v a l e n t s  e n  f o r m e  de  c h a l n e  (Ch IV)  o u  
de  <~ring~ (R  IV,  I~ V I ) ;  le b i v a l e n t  m 6 t a c e n t r i q u e  6 t a i t  
a b s e n t  d a n s  les 21 a u t r e s  f i g u r e s  m 6 i o t i q u e s  a n o r m a l e s .  
D a n s  ce l les -c i  n o u s  a v o n s  o b s e r v 6  de s  t r a n s l o c a t i o n s  
a y a n t  d o n n 6  n a i s s a n c e  5" d e s  c h a i n e s  q u a d r i -  o u  h e x a -  
v a l e n t e s  (Ch IV,  C h  VI)  ou  5. d e s  ,rings~> h e x a v a l e n t s  (R  
V I ) ;  2 ce l lu les  c o n t e n a i e n t  20 b i v a l e n t s .  

Fig. 2. Spermatocyte d 'une souris AKR/Tr.  irradi6e, montrant  ~ la 
fois un ~ring~ quadrivalent apparent qui est, en fair, un bivalent 
form6 de chromosomes m6taeentriques (R IV = II meta) et une 

ehMne quadrivalente (Ch IV), x 1500. 

Fig. 1. Caryotype d 'une souris mille de race AKR/Tr. ,  x 1500. 
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Rdsultats de l 'examen des spermatocytes 

Associations chromosomniques rencontr6es 

Nombre de 18 II 16 II 16 II 15 II 20 II 18 II 17 II 17 II 
eellules + 1 II meta + 1 II meta + 1 1I meta  + 1 II meta  + 1 Ch IV + 1 R VI + 1 Ch VI 
exarnin6es + 1 R IV + 1 Ch IV + 1 R VI 

1100 1034 22 22 1 2 5 13 1 

II = bivalent; II meta  - bivalent form6 par 2 chromosomes mdtacentriques; CH IV = quadrivalent en forme de chatne; R IV = quadri- 
valent en forme de <~ring~; Ch VI = hexavalent en forme de chaine; R V[ - hexavalent en forme de <~ring,~. 
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Conclusions. Dens  les races C57B1, CBA, B A L B / C  e t  
R F  nous  av ions  o b t e n u  2, apr~s 400 R, 7,5% des cellules 
p r 6 s e n t a n t  des r 6 a r r a n g e m e n t s  ch romosomiques .  Avec  
6 %  de t rans loca t ions ,  les spe rma togon ie s  des souris de 
race A K R / T r .  s e m b l e n t  doric m a n i f e s t e r  une  radiosensi -  
bil i t6 assez voisine.  S' i l  es t  imposs ib le  de d 6 t e r m i n e r  avec  
e x a c t i t u d e  la  p a r t  pr ise  dens  ces r e m a n i e m e n t s  p a r  les 
ch romosomes  m6tacen t r iques ,  on  p e u t  c e p e n d a n t  r e m a r -  
que r  que  les b i v a l e n t s  m 6 t a c e n t r i q u e s  m a n q u e n t  dens  21 
cellules, sans  qu ' i l  soi t  possible  de conclure  si les 2 chro-  
mosomes  m 6 t a c e n t r i q u e s  on t  donn6  4 ac rocen t r iques  ou 
s ' i ls i n t e r v i e n n e n t  dans  les au t r e s  conf igura t ions  observ6es  
dens  ces cellules 4. 

Summary. A s p o n t a n e o u s  t r a n s l o c a t e d  s t r a i n  of mice  
(AKR/Tr . )  w i th  36 ac rocen t r i c  a n d  2 m e t a c e n t r i c  ch romo-  

somes rece ived  400 R of who le -body  X- i r r ad ia t ion .  Cyto-  
logical  e x a m i n a t i o n  of d iv id ing  p r i m a r y  s p e r m a t o c y t e s  
a t  t h e  d iakines is - f i r s t  m e t a p h a s e  s tage  of meiosis showed  
6% of cells w i t h  c h r o m o s o m a l  r e a r r an g emen t s .  
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Histotopochemistry of Ascorbic Acid during the 
Formation of Carrageenin Granuloma 

I t  has  been  p r o v e d  in  m a n y  b iochemica l  expe r imen t s  
t h a t  ascorbic  acid p lays  a n  i m p o r t a n t  p a r t  n o t  on ly  in 
p re se rv ing  col lagen b u t  especial ly  in  t he  b iosyn thes i s  of 
col lagen in a newly - fo rmed  connec t ive  t issue.  The  ques-  
t i on  of t o p o g r a p h i c  c o n n e c t i o n  of ascorbic  acid to  t h e  
i n d i v i d u a l  c o m p o n e n t s  of t he  connec t ive  t issue, however ,  
is n o t  ye t  qu i te  clear. Thus ,  for  example .  ~MUCHALOV~I 
a n d  CHVAPIL 1 h a v e  found  ou t  t h a t  the re  exis ts  a close 
co r re l a t ion  be tween  t he  a m o u n t  of ascorbic  acid and  t h e  
newly - fo rmed  col lagen d u r i n g  t he  f o r m a t i o n  of ca r ra -  
geen in  g ranu loma .  T h e y  h a v e  n o t  found,  however ,  a n y  
connec t ion  be tween  t he  n u m b e r  of cells (DNA) and  the  
c o n t e n t  of ascorbic  acid in t he  g r a n u l a t i o n  tissue, as 
p r o v e d  ear l ier  b y  WOESSNER a n d  I~OUCEK 2 for a g ranu-  
l oma  formed  a r o u n d  a n  i m p l a n t e d  smal l  po lyv iny l  
sponge.  

I n  t he  p re sen t  work  a n  a t t e m p t  a t  h i s t o t o p o c h e m i s t r y  
of ascorbic  acid d u r i n g  t he  f o r m a t i o n  of ca r rageen in  
g r a n u l o m a  has  been  made.  

Method. I n  guinea-pigs  (males weighing  250-300 g) 
ca r r ageen in  g r a n u l o m a  in t he  a b d o m i n a l  region was pro- 
voked  b y  a s u b c u t a n e o u s  in j ec t ion  of 5 ml  1% car ra-  
geenin  so lu t ion  in 0.9% NaC1 to  wh ich  penici l l in  (100 
IU/ml )  a n d  s t r e p t o m y c i n  (100 /~g/ml) were added.  T h e  
t i ssue  was w i t h d r a w n  2, 4, 7, 9 a n d  13 days  a f te r  t h e  
in jec t ion  of ca r r ageen in  solut ion.  Ve ry  smal l  samples  of 
t h e  g r a n u l o m a  t i ssue  (ca. 2 .  2 .  2 ram) were t r e a t e d  
a f t e r  GIROUD and  LEBLOND (LIPP3). The  samples  were 
i m b e d d e d  in  pa ra f f in  and  cu t  in to  5 # t h i ck  slices. Some 
of t he  slices were s t a ined  w i t h  hematoxy l in -eos in .  

Results. The  t issue b e n e a t h  t h e  skin  of t he  gu inea-p ig  
is v e r y  e d e m a t o u s  2 -4  days  a f t e r  t he  app l i ca t ion  of car-  
r ageen in ;  i so la ted  e ry th rocy te s ,  po lynuc l ea r  leucocytes  
a n d  cells of h i s t iocy t ic  c h a r a c t e r  can  be observed .  The  
in te rce l lu la r  s u b s t a n c e  shows fine granules ,  in  some places 
t h e  or ig inal  collagen f ibres of loose connec t ive  t issue are 
preserved .  No b l a c k  granu les  of reduced  s i lver  can  be  
seen, wh ich  signifies t h a t  ascorbic  acid is no t  p re sen t  in  
t h e  t issues,  or, if p resen t ,  i t s  level  is be low the  cr i t ica l  
a m o u n t  t h a t  can  be  p r o v e d  b y  th i s  m e t h o d  (Figure 1). 

I n  p r e p a r a t i o n s  of a 7-day-old  g r a n u l o m a  we can  ob- 
serve n u m e r o u s  v e r y  large cells of f ib roblas t ic  cha rac te r .  
T h e i r  c y t o p l a s m  con ta ins  smal l  g ranu les  of silver.  Such  

granules  c an  also be  obse rved  in t h e  close v ic in i ty  of 
f i b rob la s t  cy top lasm,  in  t h e  f ibrous  col lagen s t ruc tu re .  
Some t imes  i t  is imposs ib le  to  d e t e r m i n e  exac t ly  t h e  
b o u n d a r y  l ine b e t w een  the  sp ind le - shaped  c y t o p l a s m  a n d  
t h e  f ibrous  s t ruc tu re .  

I n  p r e p a r a t i o n s  of 9- an d  13-day-old ca r r ageen in  
g r a n u l o m a  we can  also observe  n u m e r o u s  sp ind le - shaped  
e longa ted  f ib rob las t s  whose  c y t o p l a s m  con ta ins  n u m e r o u s  
s i lver  granules ,  i nd i ca t i ng  t h e  presence  of ascorbic  acid.  
Such  granules  are also vis ible  in the  u n d u l a t e d  out l ine  of 
p ro jec t ions  of f ib rob las t s  wh ich  g r adua l l y  change  in to  a 
f ibrous  s t r u c t u r e  (Figure 2). 

Discussion and conclusions. His tochemica l  ev idence  of 
ascorbic  acid du r ing  t h e  f o r m a t i o n  of ca r rageen in  g ranu-  
loma  p rac t i ca l ly  cor responds  to b iochemica l  f indings.  

Fig. 1. Carrageenin granuloma 4 days after s.c. injection of carra- 
geenin. The level of ascorbic acid is very low, no metallic granules of 

reduced silver have formed. 
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