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Fig. 3.-Higher power of intact attaching disc and stalk. / = fibrils; 
st = stalk; t = part of tentacle. Magnification × 6750. 

o b s e r v a t i o n s  t h a t  one T o k o p h r y a  m a y  feed on t en  or 
more  ci l iates a t  t h e  s a m e  t ime,  all s t rugg l ing  to  escape,  
and  y e t  no t  be w r e n c h e d  loose f rom its  f ixed  suppor t .  
E v e n  a f t e r  t h e  o rg an i s m  dies  a n d  d i s in t eg ra te s ,  t h e  disc 
w i t h  t he  s t a lk  r ema i n s  in place,  a n d  in an  old cu l tu re  
one can see a dense  a c c u m u l a t i o n  of discs on t h e  walls of 
the  cu l tu re  vessel.  

This  v e r y  th in  organel le ,  s t ruc tu re l e s s  u n d e r  t h e  l ight  
microscope ,  p r e s e n t s  a v e r y  c o m p l i c a t e d  s t r u c t u r e  in t h e  
e l ec t ron  mic roscope  (Fig. 3). I t  cons i s t s  of  a fel t  or 
m e s h w o r k  of i n n u m e r a b l e ,  fine, un i t  f ibri ls  a b o u t  150 A 
in d i a m e t e r  (Fig. 4 u[). There  is no l imi t ing  m e m b r a n e  
a r o u n d  the  disc a n d  t h e  fibri ls  e n d  free a t  t h e  pe r iphe ry .  
Single fibri ls  are  bes t  seen a n d  m e a s u r e d  in t h i s  region.  
In  m i c r o g r a p h s  t a k e n  a t  h ighe r  mag n i f i c a t i o n s  t he re  is 
s c a t t e r e d  ev idence  of pe r iod ic i ty  in t h e  s t r u c t u r e  of the  
un i t  fibrils. The  spac ing  is a b o u t  120 Jx (Fig .  4p) .  I t  is 
diff icul t ,  to  meas u re  t h e  l eng th  of t h e  un i t  f ibri ls  because  
t h e y  are  f r e q u e n t l y  i n t e r t w i n e d  a n d  t ang led .  S o m e  are 
t w i s t ed  to  fo rm ropes  (Fig. 4t]); o the r s  run  paral le l  in 
b a n d s  (Fig. 4p[), r e s e m b l i n g  t h e  cellulose f ibers  of 
p l an t s  ~. I t  is conce ivab le  t h a t  t h e y  are f o r m e d  in much  
t h e  s a m e  w a y  as cellulose in A cetobacterium xy l inum ~ by  
p o l y m e r i z a t i o n  of a h o m o g e n e o u s  s u b s t a n c e ,  t h e  fu t u r e  
s t a lk  a n d  disc, s ec re t ed  f r o m  the  e m b r y o  a t  t h e  t ime  it 
se t t l e s  d o w n  to  u n d e rg o  m e t a m o r p h o s i s .  

MARIA A. RUDZINSKA s a n d  K.  R. PORTER 

Laboratories o] the Rocke]eller Institute ]or Medical 
Research, New York 21, N . Y . ,  June 28, 7954. 

Zusammen[assung 

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 e n  a m  sessi- 
len S i i s swasse r -P ro t i s t en  Tokophrya in[usionum zeigen 
besonde r s  kompl iz i e r t e  S t r u k t u r e n  der  c(Tentakel ,~ und  der 
~Haf tscheibe~.  Die T e n t a k e l  s ind  von  zwei  M e m b r a n e n  
u m g e b e n  u n d  umsch l i e s sen  eine A n z a h l  von  Litngsele- 
m e n t e n .  Ih re  Sp i t zen  s ind aus e iner  gr6sseren  Zahl  yon 
,Papillen)~ z u s a m m e n g e s e t z t .  Die H a f t s c h e i b e  b e s t e h t  
aus e inem re ichen  F ibr i l l enne tz .  

1 K. Mf3HLFTHALER, Biochim. Biophys. Acta 3, 527 (1949); Z. 
Zellforsch. 38, 299 (1953). 

z K. MOHLETHALER, Biochim. Biophys. Acta ;~, 527 (1949). 
a Supported by a grant from the National Heart Institute, U.S. 

Public Health Service. 

Fig. 4.-High magnification of part of disc, gold manganin-shadowed. 
uJ = unit fibril; t[ = twisted fibrils; pf ~ parallel-running fibrils; 

/9 = suggestion of periodicity. Magnification x 42,10o. 

The Visualization of the Granulated Mitochon-  
drial Inner Body through Treatment  of Isolated 

Mitochondria with Xylene~ 

In  a p rev ious  c o m m u n i c a t i o n  i t  was  s h o w n  2 t h a t  iso- 
l a t ed  r a t  l iver  m i t o c h o n d r i a  s u s p e n d e d  in d is t i l led  wa te r  
and  dr ied  down  on F o r m v a r  f i lms in vacuo a t  0°C are an 
exce l l en t  o b j ec t  for e l ec t ronmic roscop ica l  s tud ies  of 
m i t o c h o n d r i a l  s t r uc tu r e .  In  such  p r e p a r a t i o n s  t h e  mi to-  
c h o n d r i a  r evea led  t h e m s e l v e s  as c o m p o s e  d of t h r e e  main  
c o n s t i t u e n t s :  (1) a g r a n u l a t e d  inner  body ,  (2) a very  
f inely  g r a n u l a t e d  m a t r i x  ma t e r i a l  a n d  (3) a m e m b r a n e  
s u r r o u n d i n g  the  m i t o c h o n d r i o n .  

1 This work is a part ot an investigation supported by a grant from 
The Swedish Cancer Society. 

G. GL1MSTEDT, S. LAGERSTEDT, and I,:. S. LUDWIG, Exp. Cell 
Res. 7, 1954 (in press). 
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Fig. t. Fig, 2. 

Fig. l.-Mitochondrial preparation dried at 0°C, treated with xylene 
for 20 rain. The clearly shown granular inner body is restricted to the 

outlines of the mitochondria. 
tqg. 2.-Smear of inner body granules, prepared as described in text. 

The individual grannies have a diameter of approx. 300 .~. 

Fig. 3, Fig. ,1. 

Fig, 3.-Frozen-dried mitochondrial suspension from 0-88 M sucrose 
solution. A = Inner bodies. B = membranes. 

Fig. 4.-Same preparation as in Figure 3 but after 20 nfin treatment 
with xylene. The inner body now shows the gramdar structure with 
the granules forming a cross-striation at several places (f,i. as indi- 

cated by the arrow). 

In  ear l ier  i nves t i ga t i ons  I of i so la ted  m i t o c h o n d r i a  
a f t e r  OsO 4 f ixa t ion  t h e  inner  b o d y  was  f o u n d  to  be 
c o m p o s e d  of  equa l - s i zed  granules ,  each  a p p r o x .  0-1 /~ in 
d i ame te r .  H o w e v e r ,  some  d o u b t  was  fe l t  a b o u t  t h e  cor- 
r ec tness  of t he  d imens ions  given,  as g ranu les  could 
occas iona l ly  be obse rved  showing  a disc- l ike appea rance ,  
poss ib ly  b a s e d  on sma l l e r  c o m p o n e n t s  w i th in  t h e  single 
g ranu leL  The  d i s c o v e r y  of  t h e  m a t r i x  ma t e r i a l  ~ gave  an 
e x p l a n a t i o n  of t he  di f f icul t ies  p rev ious ly  m e t  wi th ,  as 
m a t r i x  subs t ance ,  w h e n  cove r ing  the  inner  body ,  ob-  
v ious ly  impa i r ed  t h e  o p t i m a l  cond i t i ons  for de ta i l ed  
obse rva t i on .  In  a series of i n v e s t i g a t i o n s  t e s t i n g  t h e  
e f fec t  of d i f f e ren t  f ixa t ives  a n d  so lu tes  on the  d i r ec t l y  
dr ied  m i t o c h o n d r i a  3, i t  was  found  t h a t  t r e a t m e n t  w i th  
xy lene  revea led  the  u l t r a s t r u c t u r e  of t he  inner  bodies  in 
a r a t h e r  i n t e r e s t i n g  way,  wh ich  will be r e p o r t e d  here.  

R a t - l i v e r  m i t o c h o n d r i a ,  i so la ted  f rom 0.88 ~I  sucrose  
so lu t ion  b y  d i f fe ren t ia l  c e n t r i f u g a t i o n , a n d  t h e n  s u s p e n d e d  
in dis t i l led  wate r ,  were  dr ied  on F o r m v a r  f i lms on the  
screens  as p rev ious ly  desc r ibed  ~, Drops  of xy lene  cov- 
er ing the  p r e p a r a t i o n s  were  lef t  t h e r e  in a c losed PETRI 
d ish  for  5, 10, 20, 40, a n d  80 rain: A f t e r  w i t h d r a w a l  of 
t he  xylene ,  t h e  p r e p a r a t i o n s  were  d r i ed  i n  v a c u o .  The  
o b s e r v a t i o n s  were  m a d e  a f t e r  s h a d o w - c a s t i n g  a t  30 ° 
angle  w i t h  p a l l a d i u m  in a SIEGBAHN-SCH6NANDER 
e lec t ron  mic roscope  a t  50 kV. 

Af t e r  5 rain xy lene  t r e a t m e n t ,  t he  g ranu les  ear l ier  1 
obse rved  wi th  a d i a m e t e r  of  0.1 /z were  c lear ly  ~ e n .  
Af t e r  20 min,  however ,  t he  i nd iv idua l  granule  was 
reso lved  in to  smal l e r  un i t s  (Fig. 1). F u r t h e r  increase  of 
t he  t i m e  of t r e a t m e n t  d id  n o t  change  t h e  p i c tu re  wi th  
reference  to  t h e  i nne r  bodies .  I f  t he  xy lene  was care fu l ly  

1 G. GLIMSTEDT and S. LAGERSTEDT, Kungl. Fysiograf. S/illsk. 
Handl. N. F. 64, 3 (1953); Kungl. Fysiograf. S/illsk. F6rhandl. 28, 
1 (1953); Anat. Ariz. 100, Erg. H. 97 (1954). 

2 G. GLIMSTEDT, S. LAGERSTEDT, and K. S. LuDwm, Exp. Cell 
Res. 7, 1954 (in press). 

3 G. GLIMSTEDT, S. LAGERSTEDT, and K. 5. Lvmvm (to be 
published). 

w i t h d r a w n ,  t he  pos i t ion  of the  g ranu les  closely fol lowed 
t h e  ou t l ines  of t h e  m i t o c h o n d r i a .  A f t e r  w as h i n g  of thc  
p r e p a r a t i o n s  w i th  x y l en e  in a de f in i t e  d i rec t ion ,  it  was 
f o u n d  t h a t  t h e  g ranu les  had  been  r e m o v e d  f rom the i r  
or iginal  local iza t ion and  now fo rmed  s mea r s  of g ranu la r  
ma te r i a l  f rom the  m i t o c h o n d r i a  and  in t he  d i rec t ion  of 
t h e  s t r e a m  of xylene .  In  such  p r e p a r a t i o n s  it was  easy  to  
measu re  t h e  sizes of t he  ind iv idua l  g ranules ,  which  was  
found  to  be of t he  m a g n i t u d e  of 300 A (Fig. 2). 

To be sure t h a t  t he  ma te r i a l  here  desc r ibed  as inner  
bodies  real ly  be longed  to  t he  i nne r  p a r t s  of t he  mi to-  
chondr i a ,  a n d  also to  ge t  b e t t e r  p r e s e r v a t i o n  of t h e  
i n t a c t  m i t o c h o n d r i a  b u t  w i t h o u t  p r e l i m i n a r y  f ixa t ion ,  
t r ia ls  were  m a d e  to  i nves t i ga t e  f rozen-dr ied  m i t o c h o n -  
dr ia  before  and  a f t e r  xy lene  t r e a t m e n t .  Fo r  th is  pu rpose  
d rops  of m i t o c h o n d r i a l  suspens ions  in 0.88 M sucrose  
so lu t ion  as well  as in d is t i l led  wa te r ,  were  p laced  on 
screens ,  co v e red  wi th  F o r m v a r  f i lms.  The  screens  were  
i m m e r s e d  in p ropane ,  p rev ious ly  cooled by  l iquid  n i t ro -  
gen to  a b o u t  - 190°C, and ,  a f te r  t h e  freezing,  d r ied  in 
an a p p a r a t u s  acco rd ing  to  GLIcK-MALMSTROM 1 a t  
- - 8 0 ° C .  To r e m o v e  t h e  heaps  of sucrose  co v e r i n g  t h e  
m i t o c h o n d r i a  f rom 0.88 M sucrose  so lu t ions ,  t h e  mi to -  
c h o n d r i a  were  f ixed in v a p o u r  f rom 70% alcohol  * 
du r ing  5 rain and  t h e n  w a s h e d  wi th  3-4  d rops  of d is t i l led  
water~. Af t e r  d ry i n g  i n  v a c u o  s o m e  of t hese  p r e p a r a t i o n s ,  
t o g e t h e r  wi th  a n u m b e r  of  t h o s e  d i r ec t l y  f rozen -d r i ed  
f rom dis t i l led  wa te r ,  were  t r e a t e d  w i t h  xy lene  as 
desc r ibed  above .  The  o the r s  were  d i rec t ly  s h a d o w c a s t  and  
used  as cont ro ls .  

F r o m  t h e  p o i n t  of v iew of p r e se rv ing  the  m o r p h o -  
logical r e la t ions  b e t w e e n  t h e  c o m p o n e n t s  of t h e  i n t a c t  
m i t o c h o n d r i o n ,  t he  a t t e m p t s  to  f reeze -dry  the  d is t i l led  
w a t e r  suspens ions  were  no t  too successful ,  I t  was  qu i t e  
obv ious  t h a t  t he  m i t o c h o n d r i a l  spheres ,  in wh ich  fo rm 

1 D. GLICK and B. G. MALMSTROM, Exp. Cell Res. 8, 1"25 (1952). 
2 G. GLIMSTEDT, S, LAGERSTEDT, and K. S. Lumvu; (to be pub- 

lished). 



464 Br~ves communications - Brevi eomunicazioni [EXPERIENTIA VOL. X/ |  1] 

t h e  m i t o c h o n d r i a  a p p e a r  in d i s t i l l ed  w a t e r  p r e p a r a t i o n s  ~, 
b u r s t ,  p r o b a b l y  as a r e su l t  of t h e  f reez ing  a n d  d r y i ng .  
On  t h e  p i c t u r e s  t h e  t h r e e  m a i n  c o m p o n e n t s  i.e. m e m -  
b r anes ,  i n n e r  bod ies  a n d  m a t r i x  s u b s t a n c e ,  a re  eas i ly  
recognized ,  b u t  t h e i r  m u t u a l  r e l a t i o n s h i p s  are  h a r d  to  
a sce r t a in ,  as t h e y  fo rm f r a g m e n t s  s c a t t e r e d  o v e r  t h e  
f ields of view. Af t e r  xy lene  t r e a t m e n t ,  h o w e v e r ,  t he  
i n n e r  bodies  were f o u n d  to  be  c o m p o s e d  of s m a l l e r  
g ranu les ,  j u s t  as a f t e r  d r y i n g  a t  0°C. T h e  d i m e n s i o n s  of 
these  g ranu les  were also f o u n d  to  be  t h e  s a m e  as in t he  
d i r ec t ly  d r i ed  ones,  i.e. 300 A. 

O n  t h e  c o n t r a r y ,  in  t h o s e  m i t o c h o n d r i a  w h i c h  h a d  
been  f rozen-d r i ed  f r o m  0.88 M suc rose  so lu t ion ,  t h e  
m i t o c h o n d r i a l  m e m b r a n e s  were  o b v i o u s l y  b r o k e n  up,  
b u t  w i t h  loca l i za t ion  of t h e  i n n e r  p a r t s  of t h e  m i t o c h o n -  
dr ia  l a rge ly  r e t a i n e d  (Fig. 3). T h e r e  were  no  s igns  of 
swel l ing  of t h e  m e m b r a n e s ,  as t h e i r  r e m n a n t s  f i t  q u i t e  
well t he  d i m e n s i o n s  of t h e  m i t o c h o n d r i a  p r e s e n t .  T h e  
i nne r  s t r u c t u r e  is r e v e a l e d  p a r t l y  as  a h o m o g e n e o u s  
mass ,  s o m e t i m e s  s h o w i n g  a c r o s s - s t r i a t i on ,  a n d  p a r t l y  
as c o m p o s e d  of g r anu l e s  a p p r o x .  0.1 p in  d i a m e t e r .  Af t e r  
t r e a t m e n t  w i t h  xy lene ,  t h e  g r a n u l e s  were  v i sua l i zed  as 
c o m p o s e d  of sma l l e r  g r a n u l e s  of a p p r o x .  300 A d i a m e t e r  
(Fig. 4). I n  places  whe re  t h e  o r ig ina l  m o r p h o l o g y  of t h e  
i n n e r  p a r t s  of t h e  m i t o c h o n d r i o n  p r o b a b l y  was  r e t a i n e d ,  
these  g ranu les  were seen to  g ive  r ise  to  a c r o s s - s t r i a t i on  
of t h e  m i t o c h o n d r i a .  T h e  p r e p a r a t i o n  m e t h o d  he re  
e m p l o y e d  is too  c rude  as ye t  to  a l low a d e t a i l e d  s t u d y  of 
t he  m u t u a l  r e l a t ions  of t h e  g ranu les .  

I t  is su rp r i s ing  t h a t  t h e  m i t o c h o n d r i a l  m e m b r a n e s ,  
w h i c h  in th i s  t y p e  of p r e p a r a t i o n  a re  s e e m i n g l y  n o t  
d i s t e n d e d ,  a n d  whe re  t h e  p a r t s  s h o w n  t o  t h e  o b s e r v e r  
s e e m  to  be  r a t h e r  i n t ac t ,  do  n o t  s h o w  a n y  l a m e l l a r  
s t r u c t u r e s  p r o t r u d i n g  i n to  t h e  m i t o c h o n d r i a .  Th i s  is n o t  
in a g r e e m e n t  w i t h  t h e  o b s e r v a t i o n s  * in  t h i n  s ec t ions  of 
e m b e d d e d  ma te r i a l ,  where  a c r o s s - s t r i a t i o n  of t h e  i n n e r  
p a r t s  of t h e  m i t o c h o n d r i a l  b o d y  is a t t r i b u t e d  to  i n t r a -  
m i t o c h o n d r i a l  m e m b r a n e s ,  e n t i r e l y  3 or  p a r t l y  4 go ing  
across  t h e  m i t o c h o n d r i a .  A n y  m e m b r a n e s  in t h i s  sense  
were  n o t  f o u n d  in s ec t i on ing  i so la t ed  m i t o e h o n d r i a  5. On  
t h e  o t h e r  h a n d ,  a c ro s s - s t r i a t i on  of t he  m i t o c h o n d r i a l  b o d y  
has  r e p e a t e d l y  b e e n  o b s e r v e d  in i so la t ed  m a t e r i a l ,  as 
wel l  as a f t e r  f i x a t i o n  of m i t o c h o n d r i a  w i t h  OsO 4 in 
0.88 M sucrose  so lu t ions  e. T he  abs ence  of i n t r a - m i t o -  
c h o n d r i a l  m e m b r a n o u s  s t r u c t u r e s  in  t h e  p r e s e n t  
m a t e r i a l  cou ld  n o t  be  a t t r i b u t e d  to  a n y  d a m a g e  due  to  
t he  w a s h i n g s  w i t h  w a t e r  a f t e r  f i x a t i o n  in a lcohol ic  va-  
pour ,  as  s h o w n  in e x p e r i m e n t s  p e r f o r m e d  in  t h i s  l a b o r a -  
t o r y  v. T h e  pos s ib i l i t y  r e m a i n s  t h a t  t h e  c r o s s - s t r i a t i on  
o b s e r v e d  in s e c t i o n e d  m a t e r i a l  m a y  n o t  c o r r e s p o n d  to  
m e m b r a n e s  w i t h i n  t h e  m i t o c h o n d r i a ,  b u t  to  t h e  per iod ic  
a r r a n g e m e n t  of m a t e r i a l  w i t h  d i f f e ren t  e l ec t ron -  
s c a t t e r i n g  p o w e r  p e r p e n d i c u l a r  to  t h e  long  ax is  of t h e  
m i t o c h o n d r i a .  T h i s  h y p o t h e s i s  w o u l d  f ind  s u p p o r t  in  t h e  
o b s e r v a t i o n s  on  t h e  a r r a n g e m e n t  of t h e  g r anu l e s  f o r m i n g  
t h e  i n n e r  b o d y  in t h e  p r e s e n t  i n v e s t i g a t i o n ,  e spec ia l ly  as 

x K. W. CLELAND, Nature t70, 497 (1952). - J. L. FARRANT, R. 
N. ROBERTSON, and M. J. WILKIr~S, Nature 171, 401 (1953). - J. W. 
HARMAI% Exp. Cell. Res. 1, 394 (1950). - H. U. ZOLLINGER, Airier. J. 
Path. ~4, 569 (1948); Schweiz. Z. Path. Bakt. 11, 617 (1948). 

2 F. S. SJOSTRAND and J. RHOD1N, Exp. Cell Res. 4, 426 (1953). - 
G. E. PALADE, Anat. Rec. 114, 427 (1952). 

z F. S. SJGSTRAND and J. RHODI~, Exp. Cell Res. 4, 426 (1953). 
4 G. E. PALADE, Anat. Rec. 114, 427 (1952). 
5 R. WEBER, Z. Zellforsch. 89, 630 (1954). 
6 G. GLIMSTEDT and S. LAGERSTEDT, Kungl. Fysiograf. S/illsk. 

Handl. N. F. 64, 3 (1953); Kungl. Fysiograf. S/illsk. F6rhandl. -°3, 1 
(1953); Anat. Anz. 100, Erg. H. 97 (1954). 

7 G. GLIMSTEDT, S. LAGERSTEDT, and K. S. LUDWIG (to be pub- 
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t h e  d i m e n s i o n s  he re  f o u n d  are  in  good  a g r e e m e n t  w i th  
t hose  r e p o r t e d  for  t h e  d i s t a n c e s  b e t w e e n  t h e  i n t r a -  
m i t o c h o n d r i a l  c ro s s - s t r i a t i ons .  T h e  q u e s t i o n  is rece iv ing  
f u r t h e r  a t t e n t i o n  in  t h i s  l a b o r a t o r y .  
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Zusammen/assung 

Die A u t o r e n  s t e l l en  m i t  e ine r  spez ie l len  T e c h n i k  
P r / i p a r a t e  y o n  aus  R a t t e n l e b e r  i so l i e r t en  M i t o c h o n d r i e n  
her ,  d ie  m i t  X y l o l  n a c h b e h a n d e l t  we rden .  D a d u r c h  wi rd  
de r  I n n e n k 6 r p e r  de r  M i t o c h o n d r i e n  e ine r  e i n g e h e n d e n  
e l e k t r o n e n m i k r o s k o p i s c h e n  U n t e r s u c h u n g  zug~ngl ich .  
De r  I n n e n k 6 r p e r  b e s t e h t  aus  e i n z e l n e n  G r a n u l a ,  die 
e inen  D u r c h m e s s e r  v o n  300 A h a b e n .  Die  A n o r d n u n g  
de r  G r a n u l a  e r g i b t  e ine  c h a r a k t e r i s t i s e h e  Q u e r s t r e i f u n g  
des  I n n e n k 6 r p e r s .  

1 Research Fellow aided by the "Stiftung fiir biologisch-medi- 
zinische Stipendien", Basle (Switzerland). Present address: Institute 
of Anatomy, University of Basle. 

U n  c a s  n o u v e a u  
d e  c h r o m o s o m e s  s e x u e l s  m u l t i p l e s  d a n s  l e  g e n r e  

Gerbillus (Rodentia- Muridae- Gerbillinae) 
J ' a i  f a i t  c o n n a i t r e  1 les c o n d i t i o n s  c h r o m o s o m i q u e s  

chez  t ro i s  esp~ces de Gerbillus: G. campestris e t  G. gara- 
mantis o n t  r e s p e c t i v e m e n t  56 e t  54 c h r o m o s o m e s ,  les 
mMes 6 r a n t  do t6s  d ' u n  coup le  X - Y  d u  t y p e  h a b i t u e l  
p o u r  la  sous - fami l l e ;  I ' X  es t  m 6 t a c e n t r i q u e ,  I ' Y  sub-  
m 6 t a c e n t r i q u e ,  les d e u x  h 6 t 6 r o c h r o m o s o m e s  6 t a n t  de 
g r a n d e  ta i l le .  Chez G. pyramidum, le n o m b r e  d ip lo ide  
es t  de 40. A la  m6iose,  il y a f o r m a t i o n  f a c u l t a t i v e  d ' u n  
q u a d r i v a l e n t  sexuel ,  le coup le  X - Y  p o u v a n t  s ' assoc ier  
/~ u n  b i v a l e n t  a u t o s o m i q u e .  L ' i n t e r p r 6 t a t i o n  du  cas est  
faci le  e t  se fonde  su r  l ' hypo th&se  d ' u n e  p e t i t e  t r a n s -  
l oca t ion  e n t r e  F u n  des  b r a s  c o u r t  d ' u n  a u t o s o m e  e t ] e  
c h r o m o s o m e  X .  

Ainsi ,  au  to t a l ,  q u a t r e  cas  de  c h r o m o s o m e s  sexuels  
m u l t i p l e s  o n t  6t6 d6cr i t s  chez  des  Mammif~res .  Voici  le 
c inqu i~me .  

GerbiUus gerbillus OLIVIER (les s u j e t s  6 tudi6s  pro-  
v i e n n e n t  du  sud  de l 'Alg6r ie  e t  m ' o n t  6t6 donn6s  p a r  le 
D r F. PETTER d u  M u s 6 u m  de  Par i s )  e s t  do t6  de  43 chro-  
mosomes ,  p r o b a b l e m e n t  t ous  m 6 t a c e n t r i q u e s ,  ce n o m b r e  
a y a n t  6t6 6 t ab l i  p a r  l ' a n a l y s e  des  cin~ses s p e r m a t o -  
gonia les  d u  rome (Fig. 1). L ' u n  des  616ments  e s t  im-  
m 6 d i a t e m e n t  r e c o n n a i s s a b l e  ~ sa ta i l le  a t t e i g n a n t  10 /~ 
e t  k sa  f o r m e  a s y m 6 t r i q u e ,  le c e n t r o m ~ r e  s 6 p a r a n t  d e u x  
b ras  d o n t  F u n  es t  s ix ~ s ep t  fois p lus  long  que  l ' au t r e .  
Cet  X diffbre  b e a u c o u p  de celui  de tous  les au t r e s  
Gerbillinae 6tudi6s  d o n t  I ' X  e s t  u n  m 6 t a c e n t r i q u e .  

Le n o m b r e  i m p a i r  43 laisse s u p p o s e r  que  la  femel le  a 
44 c h r o m o s o m e s ,  ce qu i  s ign i f i e r a i t  u n e  d i g a m 6 t i e  rome 
de t y p e  X-O.  I1 n ' e n  es t  r i e n :  des  ccsquashes,, d ' o v a i r e  
p e r m e t t e n t  d ' o b t e n i r  des f igures  co r rec t e s  de mi toses  
d a n s  les cel lules  fo l l icu la i res :  ces d iv i s ions  (Fig. 2) m o n -  
t r e n t  2 X et,  au  to ta l ,  42 c h r o m o s o m e s .  Ceci imp l ique  
l ' ex i s t ence  de c h r o m o s o m e s  sexue l s  m u l t i p l e s  e t  le 
s c h 6 m a : ~  : X - -  Y 1 Y 2 " ~  : X - - X .  
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