
340 Br~ves communications - Brevi comunicazioni [EXPERIENTIA VOL. Vll/!~J 

Zusammen /as sung  

Die e l e k t r o n e n m i k r o s k o p i s c h e  U n t e r s u c h u n g  des 
K n o c h e n  kol lagens  m i t  Hi l fe  y o n  Abdr i i cken  h a t  e rgeben,  
d a b  die F ib r i l l enpe r iode  k o n s t a n t  is t  (610 /~), w~hrend  
die Dicke  je nach  K n o c h e n  ve r sch i eden  ist. Das  Fibr i l len-  
kol lagen des n o r m a l e n  K n o c h e n s  ist  n i ch t  minera l i s ie r t ,  
s o n d e rn  nu r  yon  K i t t s u b s t a n z  u m g e b e n .  Diese E i n b e t -  
t u n g  er fo lg t  a b e r  w ah r s ch e i n l i ch  e r s t  nach  de r  B i ldung  
der  F ibr i l len .  

Fig. 2. Fig. 3. 

Fig. 2. - Os humain adulte (empreinte positive). Fibrilles collag6nes 
p6riodiquesd'un diambtre moyen de 1000/k. Grossissement: 16 500 ×. 
Fig. 3. - Os d'enlant. Fibrilles collag&nes p6riodiques d'un diam6tre 

moyen de 700 A. Grossissement: 16500 ×. 

Une a t t a q u e  ~ l ' ac ide  c h l o r h y d r i q u e  (1:1000, 2') de 
la surface  polie d6m asque  les f ibri l les qui  d e v i e n n e n t  
encore  plus  n e t t e s  apr6s  un  t r a i t e m e n t  c o m p l 6 m e n t a i r e  

la p a p a i n O .  La  po ta s se  les d6 t ru i t .  Le collag~ne de l'os 
normal n'est donc pas pdtri/id mais  enrobd de cdment (K i t t -  
subs tanz) ,  compos6  d ' u n e  s u b s t a n c e  o rgan ique  a m o r p h e  

Fig. 4. - Ost6ocyte partiellement entottr~ de fibrilles collag~nes radi- 
aires. Noter la pr6sence d'une substance amorphe bordant un c6t6 
de l'ost6ocyte (la technique de l'empreinte n'est pas destin6e ~ l'6tude 
de la cetlule osseuse. Cette derni~re est d6truite et il ne subsiste que 
sa cavit6, remplie de d6bris cellulaires). Grossissement: 13000 x. 

e t  de sels min6raux .  Dans  l 'os j eune  (cal p6r ios t ique  r6- 
cent) ,  la mise  en 6vidence  des f ibri l les es t  b e a u e o u p  plus  
ais6e que  d a n s  I 'os anc ien .  L ' e n r o b a g e  du  col lag6ne p a r  
le c 6 m e n t  n ' e s t  pas  c o n t e m p o r a i n  ~. la f o r m a t i o n  des  
fibril les mais  s u r v i e n t  p lus  t a r d i v e m e n t .  I1 es t  p robab l e  
q u ' a v e c  PAge, l 'os s ' en r i ch i s se  en s u b s t a n c e  f o n d a m e n t a l e .  

Nos recherches ont 6t6 facilit6es par une subvention accord6e par 
la fondation f6d6rale pour l'Encouragement des Reeherehes scienti- 
fiques. L. HUBER e t  CH. ROUILLER 

I n s t i t u t  de  p h y s i q u e  e t  I n s t i t u t  de pa tho log ie  de 
l 'Un ive r s i t6  de Gen6ve,  le 3 ju i l le t  1951. 

1 CH. ROUILLER, L. HUBER, E. KELLENBERGER, G. I~AJNO et 
E. RUTISHAUSER, Congr. int. microse. 61ectron., Paris, 14-2'2 sept. 
1950. 

C h r o m o s o m e s  d e  M u r i d m  

La  d ivers i t4  v 6 r i t a b l e m e n t  s t u p 6 f i a n t e  de la morpholo-  
gie c h r o m o s o m i q u e  et  h 6 t 6 r o c h r o m o s o m i q u e  des Muridae 
nous  encourage  v i v e m e n t  A pou r su iv re  l ' 6 tude  cytologi-  
que  de ces rongeurs .  II nous  semble  en ef fe t  que  lorsquc 
les d o c u m e n t s  recuei l l is  s e ro n t  s u f f i s a m m e n t  n o m b r e u x ,  
il se ra  peu t -S t r e  poss ible  d ' a r r i v e r  $ une  compr6hens ion  
meil leure  de l ' 6vo lu t ion  c h r o m o s o m i q u e .  

Microt inm. - La  d6couve r t e  d ' h 6 t 6 r o c h r o m o s o m e s  
g6ants  1 chez  ?¢Iicrotus agrestis L. p o s a i t  un probI6me 
in t6 r e s san t :  aux  E t a t s - U n i s ,  se r e n c o n t r e  le Microtus 
pennsylvanicus  Ord.,  g6n4ra lem6nt  consid6r6 pa r  les 
s y s t 6 m a t i c i e n s  c o m m e  une forme tr6s voisine,  peu t -~ t re  
~jumelle~, de  Microtus  agrestis. On p o u v a i t  d o n c  s ' a t -  
t e n d r e  ~ r e t r o u v e r  d a n s  l ' esp6ce am6r ica ine  des  ch romo-  
somes  sexuels  g6ants  et,  d ' a u t r e  pa r t ,  une  fo rmule  voi- 
sine de celle de Microtus  agrestis. 11 n ' e n  es t  r ien:  Micro- 
tus pennsylvanicus  poss6de 46 c h r o m o s o m e s ,  so i t  44 
a u t o s o m e s  d o n t  d e u x  ~ t ro i s  pa i res  s o n t  m 6 t a c e n t r i q u e s  
ou s u b m 6 t a c e n t r i q u e s ,  e t  un couple  X Y  de taille nor- 
male se d i s j o i g n a n t  p r6 r6 d u c t i o n n e l l emen t .  L ' Y  est  
m6 t acen t r i q u e ,  I ' Y  p u n c t i f o r m e ,  p r o b a b l e m e n t  acro- 
cen t r ique .  

Fig. I. - Cricetulus griseus - M6taphase spermatogoniale. '2 N = '2'2; 
I'X est un V de grandes dimensions, Flemming-Heitz, Feulgen. 

× 2700. 

Microtus guentheri Danf .  e t  Als ton  es t  le chef  de file 
d ' u n  g roupe  d ' e sp6ces  d o n t  au cu n e  n ' a  encore  6t6 6tudi6e 
c y t o l o g i q u e m e n t .  Ce c a m p a g n o l  poss6de 54 chromoso-  
mes,  so i t  52 a u t o s o m e s  a c r o c e n t r i q u e s  e t  une  paire  X Y  
se d i s j o i g n a n t  ~ l ' a n a p h a s e  I. L ' X  e t  l ' Y  s o n t  m6tacen-  
t r i ques  e t  de  p e t i t e s  d imens ions .  La  fo rmule  de ce 
Microtus es t  tr6s ana logue  ~ eelle de Microtus nivalis 2 et 
d'Evotomys  glareolus 3, les n o m b r e s  2 N  de ces deux 
esp6ces  6 t a n t  r e s p e c t i v e m e n t  56 e t  58. 

Cricetin~e. - Le n o m b r e  diploide,  chez  Mesocricetus 
auratus W a t e r h . ,  n ' e s t  pas  de 38 (KOLLER a, ]V[ULDALS), 
mais  de 44. Je  suis sur  ce p o i n t  en piein  accord  avec 
]7IUSTED 6 e t  ses co l l abora teu r s .  Cricetus cricetus L. ne 
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London [B] 133, 313 (1946). 
5 S. MULDAL, Ann. Rep. J. Innes Hort. Inst. 38, 23 (1948). 
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(1945). 
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poss~de que  22 c h r o m o s o m e s .  Le  coup le  h 6 t 6 r o c h r o m o s o -  
mique ,  t r~s  c u r i e u x  e t  a n a l o g u e  g celui  de  Mesocricetus, 
se ra  ana ly s4  d a n s  u n  n % m o i r e  u l t 6 r i e u r  consac r6  ~ l a  
q u e s t i o n  de la  p r 6 r 6 d u c t i o n  e t  de la  p o s t r 6 d u c t i o n .  
1)isons ici que  I ' Y  a la  Io rme  d ' u n  p e t i t  V, m o r p h o l o g i e  
qu i  se r e t r o u v e  d a n s  la  r6gion  p r o x i m a l e  de I 'X .  Mais  l ' un  
des  b r a s  de  eelui-ci  se p ro longe ,  ~ la  m 6 t a p h a s e  I, en  tin 
long f i l a m e n t  h 6 t 6 r o c h r o m a t i q u e  d6spiral is6.  Le n o m b r e  
d ip lo ide  22 es t  t r~s  ba s  p o u r  un  e u t h ~ r i e n :  8, peut -&tre  
') pa i r e s  d '616ments  s o n t  m ~ t a -  ou  s u b m 6 t a c e n t r i q u e s ;  
les d e u x  ou t ro i s  a u t r e s  t r o p  p e t i t e s  p o u r  que  le t y p e  
d ' a t t a c h e m e n t  pu i sse  8 t re  6lucid6 a v e c  c e r t i t u d e .  Le  
, n o m b r e  f o n d a m e n t a l , )  es t  d o n e  vo is in  de  40, 6gal 
au  m i n i m u m  g 38. Or, chez  Cricetulus griseus M. E., 
PONTECORVO 1 a c o m p t 6  14 c h r o m o s o m e s  s e u l e m e n t .  
J ' a i  d i scu t6  ce cas  2 e t  mis  en  6v idence  la m a u v a i s e  
qua l i t 6  du  m a t 6 r i e l  uti l is~, ce qui ,  g m o n  sens,  ren-  
d a i t  t r6s  d o u t e u s e  la r~al i td  des  o b s e r v a t i o n s  de PON- 
TECORVO. C e p e n d a n t ,  le p e t i t  n o m b r e  d ip lo ide  de 
Cricetus cricetus r e p o s a i t  le probl&me e t  je me  suis  
d e m a n d 6  si m a  c r i t i q u e  6 t a i t  b i en  fond6e.  GrAce 
la  g6n6ros i t6  de  M. V. SCtIWEN~:~.R qu i  s ' e s t  you6  
T u m b l e b r o o k - F a r m  (N. Y.)/~ l '61evage de p e t i t s  M a m m i -  
fbres des t in6s  a u x  r e c h e r c h e s  sc ien t i f iques ,  j ' a i  pu  rece-  
vo i r  e t  6 t u d i e r  le Cricelulus griseus chinois .  L a  f o r m u le  
de  ce t  i n t 6 r e s s a n t  r o n g e u r  e s t  t r b s  s e m b l a b l e  g celle du  
h a m s t e r  e u r o p 6 e n  e t  le n o m b r e  d ip lo ide  6 g M e m e n t  de  22. 
Ains i  d i s p a r a i t  de la  l i t t 6 r a t u r e  u n e  d o n n 6 e  t rbs  inso l i t e  
e t  d o n t ,  dbs 1949, j ' a v a i s  sou l ign6  l ' i n v r a i s e m b l a n c e .  
Nous  n e  c o n n a i s s o n s  pas ,  ~t l ' h e u r e  ac tue l le ,  d ' e u t h 6 r i e n  
a y a n t  m o i n s  de 22 c h r o m o s o m e s .  R. MATTHEV 

L a b o r a t o i r e  de zoologie de l 'Un ive r s i t ( ;  de L a u s a n n e ,  
le 29 j u i n  1951. 

.~ummary 

Microtus pen~,syIvanicus does  no t  r e p r e s e n t  a t w i n - s p e -  
cies of Microtus agrestis. I t s  f o r m u l a  is 2 N ~ 46. X a n d  Y 
are  of u s u a l  size.--Microtus guentheri has  t h e  fo l lowing 
c h r o m o s o m e - n u m b e r :  2N=- 54. All t h e  a u t o s o m e s  a re  
ac rocen t r i c .  X a n d  Y are  sma l l  a n d  b o t h  m e t a c e n t r i c . - -  
Mesocricetus auratus shows  e f f ec t ive ly  44 (HusTt.:~) a n d  
co-workers )  a n d  n o t  38 (KOLLF.R, M'ULOAL) c h r o m o s o -  
mes.--Cricetus cricetus has  a v e r y  low n u m b e r  (2 N = 22) 
of c h r o m o s o m e s  a n d  pecu l i a r  s e x - c h r o m o s o m e s  like 
t hose  of Mesocricetus.-Cricetulus griseus has  t h e  s a m e  
d ip lo id  n u m b e r ,  2N'  = 22. T h e  o b s e r v a t i o n s  of PONTE- 
CORVO (1943) on  t h i s  species  m a y  now  be d i s c a r d e d .  

i G. PONTECORVO, Proe. Royal. Soc. Edinburgh [Bj 6'2, 32 {P.I-I:¢}. 
2 R. MATTHF. Y, Les chromosomes des Vertdbrds (Edition Rouge, 

l.ausanne 1949). 

The Effect of Oxygen  Concentrat ion  on the 
Mutagenic  Act ion of Mustard Gas 

I t  is n o w  a w e l l - e s t a b l i s h e d  f ac t  t h a t  l ower ing  of t h e  
o x y g e n  t e n s i o n  d u r i n g  X - r a d i a t i o n  r educes  t he  f r e q u e n c y  
of g e n e t i c a l  c h a n g e s  in t h e  expos ed  ce l l sh  In  p a r t i c u l a r ,  
i t  h a s  b e e n  s h o w n  2 t h a t  t h e r e  is a s t r i k i n g  r e d u c t i o n  in 

1 j .  M. Tt[ODAY and J. READ, Nature 160, 60S (19.17); 163, 133 
(1949). - L. SMIVU, R. S. CALDECOTT, and 13. HARDEN, Genetics an. 
6~.9 (1948); 34, 26 (1949}.- N. H. GILES, Jr. and H. P. RnA~Y, Proc. 
Nat. Ac. So. U.S.A. 35, 640 (1949); a6, 3a7 (1950); Genetics 36, 131 
(1950). - N. H. G~Les and A. V. BEATTY, Genetics an, 66~ (1950); 
Science 112, 64a (1950).- A. C. FABERGtg, Genetics 35,663 (1950). - 

W. K. BAKER and E. SGmrRAKlS, Proc. Nat. Ac. So. !LS.A. 36, 
176 (1950). 

t h e  f r e q u e n c y  of X - r a y  i n d u c e d  s e x - l i n k e d  l e tha l s  in 
Drosophila melanogaster w h e n  i r r a d i a t i o n  is c a r r i ed  o u t  
in an  a t m o s p h e r e  of n i t r o g e n .  T h e  i n t e r p r e t a t i o n  of t h i s  
p h e n o m e n o n  is s t i l l  d o u b t f u l ;  b u t  i t  is gene ra l ly  a s s u m e d  
t h a t  t h e  s h o r t a g e  of o x y g e n  in i r r a d i a t e d  cells i n t e r f e r e s  
w i t h  one  of t h e  processes  t h r o u g h  w h i c h  ion iz ing  e n e r g y  
is t r a n s f e r r e d  to  t h e  c h r o m o s o m e s ,  s u c h  as  t h e  f o r m a t i o n  
of H , O , ,  free w a t e r  rad ica ls ,  or  pe rox ides .  

I t  seems,  howeve r ,  c o n c e i v a b l e  t h a t  in t h e s e  exper i -  
m e n t s  o x y g e n  ac t s  n o t  so muc l l  t h r o u g h  i n f l u e n c i n g  t h e  
specif ic  course  of r a d i a t i o n  i n d u c e d  m u t a t i o n ,  as t h r o u g h  
some  more  genera l ,  phys io log ica l  p rocess  w h i c h  a f fec t s  
s e n s i t i v i t y  of t l le  c h r o m o s o m e s  to  w h a t e v e r  n l u t a g e n i c  
in f luence  hap t ) ens  to  i m p i n g e  on  t h e m .  In  o r d e r  to  ex- 
plore  t h i s  poss ib i l i ty ,  two  e x p e r i m e n t s  were  ca r r i ed  ou l  
ill wh ich  Drosophila ~ were exposed  to m u s t a r d  gas  ill 
an  o x y g e n  or  n i t r o g e n  a t m o s p h e r e ,  In  b o t h  e x p e r i m e n t s ,  
t he  flies for t he  two  k i n d s  of e x p o s u r e  c a m e  f rom the  
s a m e  c u l t u r e  b o t t l e s  a n d  were  of t h e  s ame  age. Ex -  
p o s u r e  was  c a r r i e d  o u t  in  a n  a p p a r a t u s  d e s i g n e d  b y  one  
of  US (H.  M.) .  I t s  e s sen t i a l  f e a t u r e  is t h e  e x p o s u r e  of t he  
flies a t  c o n s t a n t  t e m p e r a t u r e  to  a r e g u l a t e d  f low of a i r  
wh ich  ha s  pas sed  ove r  l iqu id  m u s t a r d  gas.  I n  t he  p r e s e n t  
e x p e r i m e n t ,  t h e  a i r  in t he  m u s t a r d  gas  f l ask  was  f i r s t  
r ep l aced  b y  e i t h e r  o x y g e n  or  n i t r o g e n ,  a n d  t h e  flies were  
e x p o s e d  for  t e n  m i n u t e s  to  a p r e l i m i n a r y  f low of  t h e  
p u r e  gas.  S u b s e q u e n t l y ,  t h e  m u s t a r d  gas  f lask  was  con-  
n e c t e d  w i t h  t h e  fl ies '  vial ,  a n d  t he  m i x t u r e  of m u s t a r d  
gas  w i t h  e i t h e r  o x y g e n  or  n i t r o g e n  was  s u c k e d  t h r o u g h  
t h i s  v ia l  for  t h r e e  m i n u t e s ;  t h e  t a p s  l e ad ing  to  t h e  f l ies '  
v ia l  were  t h e n  closed,  a n d  e x p o s u r e  was  c o n t i n u e d  in 
t he  c losed  via l  w i t h o u t  f u r t h e r  f low of gas for  a n o t h e r  
s ix m i n u t e s .  T r e a t m e n t  was fol lowed b y  t e n  m i n u t e s '  
e x p o s u r e  to  a flow of p u r e  o x y g e n  or  n i t r ogen .  T e m p e r a -  
t u r e  a n d  r a t e  of f low were,  of course ,  i d e n t i c a l  in  t h e  
two  ser ies  w h i c h  m a d e  u p  each  e x p e r i m e n t .  B o t h  ex- 
posu re s  were  g iven  on  t h e  s a m e  day ,  s e p a r a t e d  f rom 
e a c h  o t h e r  o n l y  b y  t he  t i m e  i n t e r v a l  r e q u i r e d  for  de-  
c o n t a m i n a t i o n ,  re- f i l l ing  of t h e  m u s t a r d  gas  f lask,  a n d  
p r e - t r e a t m e n t  of t h e  flies w i t h  t h e  p u r e  gas  to  be  used 
in t he  s econd  series.  In  t h e  f i r s t  e x p e r i m e n t  i t  was  n o t i c e d  
t h a t  t h e  flies exposed  in n i t r o g e n  b e c a m e  a n a e s t h e t i z e d  
more  speed i ly  t h a n  t h o s e  exposed  in oxygen .  In  o r d e r  
to  a v o i d  d i f f e rences  in  t h e  e f f e c t i v e n e s s  of t h e  t r e a t m e n t  
w h i c h  m a y  r e s u l t  f r o m  d i f f e r e n t  degrees  of m o v e m e n t  
d u r i n g  e x p o s u r e  t, t h e  flies for t h e  s econd  e x p e r i m e n t  
were e t h e r i z e d  before  use. T h e y  r e m a i n e d  a n a e s t h e t i z e d  
d u r i n g  t h e  whole  pe r iod  of p r e - t r e a t m e n t ,  exposure ,  
p o s t - t r e a t m e n t ,  a n d  d e c o n t a m i n a t i o n .  T h e  s e c o n d  ex-  
p e r i m e n t  was  m o r e  a c c u r a t e  t h a n  t h e  f i r s t  in st i l l  a n o t h e r  
r e s p e c t :  d~c~ f rom t h i s  e x p e r i m e n t  were  m a t e d  to  a suc-  
cess ion of f resh  v i rg in  99  on  t h e  s a m e  d a y s  in b o t h  
series,  a n d  t he  F~ 99  for  t h e  s u b s e q u e n t  gene t i ca l  t e s t s  
were c h o s e n  so as to  c o n t a i n  c o m p a r a b l e  p r o p o r t i o n s  of 
each  b r o o d  in b o t h  ser ies;  s ince  i t  h a s  been  s h o w n  t h a t  
m u s t a r d  gas  ac t s  d i f f e r en t i a l l y  on  t h e  v a r i o u s  s t ages  of 
s p e r m  d e v e l o p m e n t  2, t h i s  p r e c a u t i o n  is n e c e s s a r y  for 
a c c u r a t e  q u a n t i t a t i v e  c o m p a r i s o n s  of m u t a t i o n  ra t e s .  

T h e  t a b l e  shows  t h a t  m u t a t i o n  r a t e s  in b o t h  expe r i -  
m e n t s  were  u n a f f e c t e d  b y  t h e  t y p e  of gas  used.  

i n  t h e  f i r s t  e x p e r i m e n t ,  t h e  d i f fe rence  b e t w e e n  t he  
m u t a t i o n  r a t e s  in n i t r o g e n  a n d  o x y g e n  is n o t  s i gn i f i can t .  
I n  t h e  second ,  more  a c c u r a t e  one,  t he  two  m u t a t i o n  
r a t e s  a re  p r a c t i c a l l y  iden t i ca l .  

i c. AuEmsAcn and J. M. ROBSON, Proc. Roy. Soe. Edin. 6X, B 
271 (1947), 
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