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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 
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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 .  
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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 .  

1 R. MATTHEV, Arch. J.-Klaus-Stift. Vererbungsforsch. 2;' (1952) ; 
Rev. suisse Zool. 60 (1953); Caryologia 6, 1954). 
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Une  te l le  fo rmule  pr6suppose  la f o r m a t i o n  m6io t ique  
d ' u n  t r i v a l e n t  a v e c  d i s jonc t ion  a n a p h a s i q u e  en X e t  
Y1Y=. I1 doi t  doric ex i s te r  des m6taphases  I I  de deux  
types,  l ' un  avec  21 dyades  don t  l 'X ,  l ' au t r e  sans X mais  
avee  22 616ments, Ces pr6visions se r~al isent  e x a c t e m e n t  
c o m m e  les Figures  3-6  le d 6 m o n t r e n t .  A la m~taphase  I 
(Fig. 3), il y a 21 cons t i tuan t s ,  Ie t r i v a l e n t  sexue l  6 t au t  
form6 de I 'X et  de  d e u x  pe t i t s  c h r o m o s o m e s  f o r m a n t  
un b iva l en t  r a t t ach6  g l ' ex t r6mi t~  dis ta le  de I'X. I1 est  
d o u t e u x  que  ce t t e  l iaison soit  ch iasmat ique ,  ce qui  
imp l ique ra i t  l ' ex i s t ence  d ' u n  t r ip le  ch iasma.  Les pro-  
Iris (Fig. 4) m o n t r e n t  la d i s jonc t ion  en X e t  Y1Y, et  les 
secondes  cingses son t  e f f e c t i v e m e n t  de deux  t ypes  ca- 
ract~ris~s par  21 e t  22 ch romosomes .  Les f igures ~ 21 
(Fig. 6) p e r m e t t e n t  d ' i den t i f i e r  f a c i l em en t  le g rand  X 
qui  m a n q u e n t  a u x  divis ions m o n t r a n t  22 ch romosomes .  

, , . -  - e .c, g ' 
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Fig. 1. P rom6taphase  spermatogonia le ,  43 chromosomes.  
Fig. 2. Prom~taphase  folliculaire,  42 chromosomes.  

Fig. 3. M~taphase I r u e  en p laque  6quator ia le ,  20 b iva len t s  e t  le 
t r iva len t  sexuel  X- Y1Yv 

t:ig. 4. Mdtaphase I vue de profil  avec  le t r iva l en t  sexuel.  
Fig. 5. IVlfitaphase II ,  22 chromosomes.  

Fig.  6. M6taphase  I I ,  21 chromosomes  d o n t  I 'X .  
Les f igures 1-3 et  5-6  d 'apr~s  des p r6para t ions  pa r  5crasement .  La 

F igure  4 d 'apr~s une coupe. FEVLGEN. × 1400. 

Si la d 6mons t r a t i on  du t y p e  de d igam6t ie  es t  ais6e, son 
in t e rp r6 ta t ion  cy tog6n6 t ique  est  tr6s difficile.  II  con-  
v i e n d r a  de c o m p r e n d r e  aussi  les r appo r t s  qu i  p e u v e n t  
exis ter  en t re  les ch romosomes  sexuels  mul t ip les  de 
G. pyramidum et  ceux  de G. gerbillus. 

R. ~V[ATTH EY 

Laboraloire de zoologic de l'Universitd de Lausanne, le 
,30 juin lgS& 

Summary 

4 species of the  genus Gerbillus have  been s tud ied  by 
the  a u t h o r ;  two  be long  to  the  usual  scheme  X - Y ,  X - X ,  
two  are  p rov ided  wi th  mul t ip l e  sex -chromosomes .  Ger- 
billus gerbillus ~ shows a t  the  f irs t  m e t a p h a s e  a sexua l  
t r i v a l e n t  X - Y 1 Y  ~ and  20 a u t o s o m a l  b iva len ts .  The  
diploi'd n u m b e r  is 43. As expec ted ,  there  is two  types  of 
m e t a p h a s e s  I I ,  w i th  21 and  22 e l emen t s  respec t ive ly .  
The  diploid  n u m b e r  of t he  9 is 42 (two X).  

E n h a n c e d  S u s c e p t i b i l i t y  of  a H i g h l y  R e s i s t a n t  
S t ra in  of  H o u s e f l i e s  to  I n g e s t i o n  of  P o t a s s i u m  

B r o m i d e  

Various observa t ions ,  t h a t  f ield res i s tan t  housefl ies are 
more v igorous  I have  been  recorded  and,  indeed,  res i s tan t  
s t ra ins  f rom Sweden  * and  E g y p t  3, h a v e  been  found  to  
be more  res i s t an t  to  adverse  t e m p e r a t u r e s  t h a n  suscep- 
t ible  s t ra ins .  Others ,  on the  con t ra ry ,  hold  the  opinion,  
t h a t  the  genes for insect ic ide  res is tance m u s t  somehow 
be d e t r i m e n t a l  4 and  t h a t  high res is tance  m a y  be l inked 
wi th  cases of  low viabi l i ty ,  s lower  l a rva l  d e v e l o p m e n t  s 
and decreased  r e p r o d u c t i v e  po t en t i a l  in t he  housef ly  and 
to some  lesser e x t e n t  in o the r  res i s tan t  insects  6. F ina l -  
ly, no s ign i f ican t  di f ference could be shown be tween  the  
res is tan t  Bel l f lower  s t ra in ,  California,  and  a suscept ib le  
s train,  as regards  l eng th  of life cycle,  ave r age  we igh t  and 
suscep t ib i l i ty  to  h e a t  and  co ldL BABERS, PRATT, and  
WILLIAMS 8 cou ld  f ind no d i f ference  a t t r i b u t a b l e  to  
res is tance b e t w e e n  6 suscept ib le  and  2 res i s tan t  s t ra ins  
of housefl ies ,  as regards  egg v iab i l i ty ,  l eng th  of l a rva l  
life and  n u m b e r  of adu l t  flies o b t a i n e d ;  t h e y  a t t r i b u t e  
the  d i f ferences  in l a rva l  per iod found by  o t h e r  au tho r s  
to  di f ferences  in e n v i r o n m e n t  * and  to  t he  large va r i a t i on  
in t h e  l e n g t h  of l a rva l  per iod,  which  is n o t  pecul ia r  to  
res i s tan t  s t ra ins  1°. T h e y  found,  however ,  t h a t  t he  per-  
cen tage  of ha t ch  of eggs of the i r  mos t  res i s tan t  s t ra in  
( R - O B ~ )  was def in i te ly  lower t h a n  t h a t  of o the r  s t ra ins  1°. 

In  a recen t  s tudy ,  VARZANDEH,  BRUCE,  and  D E C K E R  11 
d e m o n s t r a t e d  wi th  3 suscept ib le  and  4 res i s tan t  s t ra ins  
t h a t  " t h e  inher i t ance  of t he  factors  associa ted  wi th  
v igor  such as egg produc t ion ,  pupa l  or  adu l t  weights ,  
l o n g e v i t y  of adul ts ,  egg h a t c h a b i l i t y  and  the  su rv iva l  of 
l a rvae  and  pupae ,  were  i n d e p e n d e n t  of t he  factors  as- 
soc ia ted  wi th  r e s i s t ance" .  The  on ly  dif ference found by  
these  au tho r s  is t ha t ,  in general ,  r es i s tan t  s t ra ins  t e n d e d  
to h a v e  the  longer  pupa l  period.  

I n  v iew of this con t roversy ,  i t  was d e e m e d  of in te res t  to 
record  here expe r imen t s  in which the  response  of house-  
flies to the  ingest ion of sa l t  so lu t ions  was inves t iga ted .  

Experimental.-The m a j o r i t y  of the  e x p e r i m e n t s  was 
carr ied  ou t  wi th  a suscept ib le  s t ra in  (T1) 1. of Musca 
domestica L. and a h igh ly  res i s tan t  s t ra in  (K1) 12. The  eggs 
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