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gen auf, als die bei Kernreakt ionen aus dem Hauptg i t t e r  
herausgeworfenen radioakt iven Isotope auch aus dem 
Innern der FestkSrperverbindungen weitgehend heraus- 
geholt werden k6nnen. 

Es werden hier ~hnliche Verh~ltnisse gefunden, wie 
sie JORD)-N 1 bei der Isolierung yon 28A1 aus Infusorien- 
erde angetroffen hatte.  ]3ei Ausffihrung der Reakt ion 
2sSi (n, p) 2SA1 an diesem ausserordentlich por6sen 
Material konnte er etwa 60% des akt iven A1 mit  Alu- 
miniuml6sung extrahieren. 

Wir verdanken die Mittel zur Ausfiihrung dieser Arbeit  der 
Sehweizerischen Studienkommission ffir Atomenergie. 

W .  BUSER u n d  U. IMOBERSTEG 

Inst i tut  [fir anorganische, analytische und physikalische 
Chemic der Universitiit Bern, den 17. Apr i l  1953. 

S u m m a r y  

Exchange experiments at  room tempera ture  with 
differently labelled Co n [ConColU(CN),]2 (the difference 
in labelling depends upon which Co is made radio-active) 
indicate tha t  Co is bound in three different ways. The 
amount of exchange of Co nI in the complex was negli- 
gible. The Co n statistically occupying the holes in the 
main cubic latt ice (Zwischengitter) exchanges quickly 
and completely, while the remaining ColI participates 
slowly in exchange reactions. 

Due to the SZILARD-CHALMERS effect, e0Co accu- 
mulated in the holes of the main cubic lattice of 
CuI1[CullConI(CN)e]z which had been exposed to neutron 
bombardment. This s°Co was removed from the interior 
of the solid compound by exchange with Cu ~+ and 
electrolytically separated. The enr ichment  was greater 
than 10 e, and approximately  60 % of the 6°Co could be 
extracted. 

1 Diss. P. JORDAN, ETH. Zfirich (1951). 

The Therm ochromism of D i - f l - n a p h t h o -  
s p i r o p y r a n  

In order to make systematical  investigations of light 
absorption by thermochromic substances depending on 
temperature, a HILGER SPEKKER equipment  was com- 
pleted with a bronze block acting as a constant tempera-  
ture bath. This block contains the two tubes for the 
solution and for the solvent and is placed in the path  of 
the parallel beams. I t  is heated and controlled electrically. 
The temperature  can be increased from room conditions 
up to 130°C. 

As a first representat ive of a series of spiropyrans x 
di-fl-naphthospiropyran in phenetole was investigated. 
Owing to the changes in absorption, high concentration 
was applied at low temperatures  and a lower one at  high- 
er temperatures.  Spectra have been taken at approxi- 
mately 29, 58, 82, 105 and 127°C and show one thermo- 
chromic absorpt ion band in the green. Plot t ing the 

x Concerning chemistry of spiropyrans and further references see 
A. MUSTAFA, Chem. Rev. 43, 509 (1948), and R. WIZIN6ER and H. 
WENNIN~, Helv. ehim. Acta 23, $47 (1940). 

logarithms of the max imum densities against the reci- 
procal of the absolute temperature,  one obtains a fair 
straight line. The discrepancy at room temperature  may 
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result from the more moderate accuracy due to the very 
low absorption. Supposing, as usual, the effect to consist 
of the thermal  conversion of non-absorbing molecules 
to absorbing ones, we can use the slope of this s traight  
line to find the act ivat ion energy Q of this conversion: 

log dm~ -- log din1 R 
Q = 1/Tx - 1/T2 log e 

The result is 5.80 kiIocalories. These investigations 
will be continued and details will be published later on. 

A. W. REITZ and T. KALAFAWY 

Facu l t y  o/ Science, Fouad  I University,  Cairo, J u l y  
15, 1952. 

Zusammen /as sung  

Als erstes Beispiel systematischer quant i ta t iver  Un- 
tersuchungen zur Thermochromie organischer Substan- 
zen wurde Di-fl-naphthospiropyran spektroskopiert  und 
die Aktivierungsenergie der Umwandlung in die absor- 
bierende Form zu 5,80 kcal/mol best immt.  

Contribution A l ' 6 t u d e  des 6quivalents des 
mitochondries  dans les bact~ries 

MUDD et al. t ont d6crit ce qu'i ls  appellent  les mito- 
chondries bact6riennes qu'ils ont  mises ell 6vidence par 
diff6rentes m6thodes de coloration. Au CongrSs inter- 
natior~al de Microscopie 61ectronique, Paris 1950, - dent  
les comptes rendus n 'on t  pas encore paru - nous avons 
pr6sent6 une m6thode qui permet  de voir  ces structures 
au microscope 61ectronique; nous les avions appel6es 
alors ~ccorps m6taboliques~,. Ces corps so colorent au 
t6trazol et different des nucl6oides. Nous pensons que 
les r~sultats obtenus grace ~ cette m6thode n 'on t  pas 
perdu de leur actualit6 et compl6tent ceux de MUDD et al. 
Par  analogie avec to terme de nucldo~de - 6quivalent  de 
noyau, nous proposons le terme de chondrio~'de - 6qui- 
valent  de mitochondrie.  

Pour  l ' examen au microscope 61ectronique, la m6thode 
de r6plique sur frott is  nous a permis de constater  - 

1 S. MUDD, A. F. BRODIE, L. C. WINTERSCHEID, P. E. HARTMANN, 
E. H. BEUTNI~R et R. A. Mc LEAN, J. Bact. 62,729 (1951). - S. MUDD, 
L. C. WINTERSCHEID, E. D. OELAMATER et J. HENDERSON, J. Bact. 
62, 459 (1951). - L. C. W1NTERSCHEID et S. MUDD, Amer. Rev. 
Tuberculosis 67, 59 (1953). 
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p re sque  tou jou r s  chez E c h e r i c h i a  coli, souche  B, e t  sou-  
v e n t  chez B a c i l l u s  cereus,  souche  Caron - la pr6sence 
d ' u n e  ou de p lus ieurs  (le p lus  s o u v e n t  deux)  masses  
g lobula i res  dans  chaque  cellule. E n  6 tud i an t  les condi -  
t ions  favorab les  A l ' a p p a r i t i o n  de ce ph6nom~ne ,  nous  
avons  6tabl i  la m ~ thode  s u i v a n t e  qui  d o n n e  une  b o n n e  
r6v~lat ion pour  E.  coli  B e t  B .  cereus:  

1 ° On 6tale sur  une  l ame  de verre  0,05 c m  ~ d ' u n e  sus- 
pens ion  bac t6 r i enne  en mil ieu n u t r i t i f  (bouil lon ou 
milieu syn th6 t ique )  ou en so lu t ion  t a m p o n .  

ailleurs, l ' a u g m e n t a t i o n  de la c o n c e n t r a t i o n  saline qu'en- 
t r a ine  le s6chage du mil ieu p r o d u i t  c e r t a i n e m e n t  deux 
ef fe t s :  le p r e m i e r  cons is te  £ d6ranger  l '6qui l ibre  physio- 
logique de la cellule v i v a n t e  encore .  I1 es t  p lus  ou moins 
marq u 6  s u i v a n t  la dur6e du p r e m i e r  s6chage lent. Le 
deux i~me es t  d ' o r d r e  p u r e m e n t  ch imique ,  c ' es t  une 
e x t r a c t i o n  sur  la cellule mor t e .  A t i t r e  d ' exemple ,  les 
F igures  3 e t  4 m o n t r e n t  des d iv is ions  cel lulaires  que cette 
inf luence  phys io log ique  a d6rang6es.  

Fig. 1. B. cereus. Apr~s s6chage rapide. 

2 ° On laisse s6cher  k Fa i r  k une  t e m p 6 r a t u r e  de 15 ° ~, 
25 ° C. Ce s6chage l en t  ne  dol t  p a s s e  p ro longe r  au-del~t de 
2 k 3 h .  

3 ° On a jou te  de l ' eau  disti116e (envi ron  0,05 cm 3) e t  on 
r6p~te le s6chage lent .  I1 es t  a v a n t a g e u x  d ' y  a j o u t e r  du 
t 6 t r o x y d e  d ' o s m i u m  j u s q u ' £  l ' o b t e n t i o n  d ' u n e  so lu t ion  
de 2%.  

4 ° On d 6 s h y d r a t e  c o m p l ~ t e m e n t  sous vide  k 60 °, puis  
on lave b r i ~ v e m e n t  ~ l ' eau  dist i l l6e;  on s~che le f ro t t i s  
e t  on con fec t i onne  la r6pl ique au m o y e n  du proc6d6 cel- 
luloid-sil ice ~. 

Y 

Fig. 2. B. cereus. Rfiv61ation des chondrioides par la m6thode 
de s6chage lent. 

Si l ' adh6rence  des cellules au celluloid es t  t r o p  g rande ,  
on p e u t  d i s soudre  celles-ci dans  une  so lu t ion  de p a p a i n e  

1% q u ' o n  laisse agir  p e n d a n t  12 h env i ron .  
L ' i m p o r t a n c e  du s6chage l en t  pour  la r6v61ation des 

chondr io ides  es t  raise en 6vidence  pa r  la c o m p a r a i s o n  
des F igures  1 e t  2: La  p r emie r e  m o n t r e  une  r~pl ique 
de B .  cereus s6ch6 sous v ide  i m m 6 d i a t e m e n t  apr~s l '6 ta le-  
m e n t .  La  cellule es t  u n i f o r m e m e n t  r empl i e  de mat i6 re  e t  
les masses  g lobula i res  ne s o n t  pas  visibles.  L a  F igure  2 
m o n t r e  des baci l les  de la m~me cu l tu re  mais  apr~s un  
s6chage l e n t :  L a  cellule a p p a r a t t  p l a t e  avec,  aux  p61es, 
des  chondr io ides  sa i l lan ts .  Les cond i t i ons  de s6chage 
6 ran t  peu c o n s t a n t e s  e t  d i f f i c i l ement  contr61ables,  il 
en r6sul te  des va r i a t i ons  dans  la d i m e n s i o n  des chon-  
dr ioides ,  mais  leur  e m p l a c e m e n t  res te  inchang6.  P a r  

1 E. KELLENBERGER, Exper. 4, 449 (1948). - E. KELLENBERGER 
et P. DINICHERT, Exper. 4, 407 (1948). 

O 

Fig. 3 et4. B. cereus. Divisions cellulaires, m6thode de s6chage lent. 

C o m p a r o n s  ces r~su l ta t s  avec ceux  que  d o n n e n t  les 
m 6 t h o d e s  de colora t ion .  La  co lo ra t ion  vi ta le  des lieux de 
r6duc t ion  pa r  le t6 t razo l  B a y e r  1, m 6 t h o d e  in t rodu i t e  en 
bact6r iologie  pa r  BIELIG, KAUSCHE et  HAARDICK 2 se fait 
aux  en d ro i t s  occup6s  p a r  nos  masses  globulaires .  I1 se 
fo rme  des g lobules  r6f r ingents ,  compos6s  de formazan, 
d o n t  la couleur  p e u t  va r i e r  du j a u n e  au rouge et  qui 
s o n t  p lus  p e t i t s  que  nos masses  observ6es  aux  micros- 
cope 61ectronique.  Le f o r m a z a n  res te  en place si l'on 
proc~de au s6chage l en t  apr~s la co lo ra t ion  vitale;  si 
nous  obse rvons  une  telle p r 6 p a r a t i o n  au microscope 
c o n t r a s t e  de phase ,  nous  p o u v o n s  voi r  A la lois nos 
masses  g lobula i res  e t  le d6p6t  de fo rmazan .  On peut 
a f f i rmer  que  les en d ro i t s  de r6duc t ion  son t  situ6s dans 
ces masses .  

La  r~duc t ion  du t6 t razo l  e t  la co lora t ion  au vert 
J a n u s  3 son t  des r6ac t ions  sp6cif iques  des mitochondries  
des cellules t i ssula i res .  On sai t  6ga l emen t  que  lors d'ex- 
t r a c t i o n s  ~ l ' a ide  de so lu t ions  concen t r6es  de KCI, les 
m i t o c h o n d r i e s  des cellules h 6 p a t i q u e s  r e s t e n t  intactes 4. 
Or no t r e  m 6 t h o d e  de s6chage len t  dans  le milieu de cul- 
t u r e  c o m p r e n d  une  a u g m e n t a t i o n  graduel le  de la con- 
c e n t r a t i o n  sal ine qui  e n t r a i n e  A son t o u r  une  extraction 
s61ective de s u b s t a n c e  t o u t  en l a i s san t  les chondrioides 

1 Nous remercions la maison Bayer de nous avoir gracieusement 
fourni le t6trazol. 

H. G. BIELIG, G. A. KAUSCHE et H. HARRDICK, Z. Naturforsch.  
46, 80 (1949). 

3 O. GRAFF B Diskussionsbemerkung zu G. PIEKAESKI, Die Zell- 
kerndquivalente der Bakterie, Coll. dtsch. Ges. physiol. Chem. 1951, 
100. -- S. MUDD, A. F.  BRODIE, L. C. WINTERSCHEID, P. E. HART- 
MANN, E. H. BEOTNER et R. A. Mc LEAN, J. Bact. 62, 729 (1951). 

E. D. P. DE ROBERTXS, General Cytology (Saunders, Philadelphia 
1949), p. 93. 
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in t ac t s .  D a n s  ce sens,  nos  o b s e r v a t i o n s  s o n t  u n  a rgu-  
m e n t  s u p p l 6 m e n t a i r e  en  f a v e u r  d ' u n e  6 q u i v a l e n c e  de 
ces s t r u c t u r e s  avec  les m i t o c h o n d r i e s .  Sans  les i d e n t i f i e r  
avec les m i t o c h o n d r i e s  t i s su la i res ,  d o n t  l ' o r g a n i s a t i o n  
est  t rSs  compl iqu6e ,  nous  d6s i rons  r a p p e l e r  ces ana log ies  
en p r o p o s a n t  le t e r m e  de chondrioi'des. 

Fig. 5 et 6. R~pliquesEscherichia coli B (en croissance exponentielle) : 
R6vflation des chondrio'/des par la mfthode de s6chage lent. 

Les nucldoides, color6s p a r  la  m 6 t h o d e  h y d r o l y s e -  
G i e m s a  de PIEKARSKI-ROBINOW 1 c o n s 6 c u t i v e  /~ u n  
s6chage len t ,  s o n t  n e t t e m e n t  d ispos6s  ((entre,, les c h o n -  
drioides,  so i t  p lus  pros  du  c e n t r e  de la  ce l lu le ;  ils ne  s o n t  
donc n u l l e m e n t  s u p e r p o s a b l e s  a u x  c h o n d r i o i d e s .  

Nous remereions la ,Fondation Fritz Hoffmann-La Roche pour 
l 'expansion en Suisse du  t r ava i l  sc ient i f ique ex6cut6 pa r  6quipe,) pour  
l 'aide g6nSreuse qu 'e l le  nous a apport6e.  

E .  K E L L E N B E R G E R  e t  L U C I E  H U B E R  

Inst i tu t  de physique, Universitd de Gen~ve, le 6 mai 
1953. 

S u m m a r y  
W h e n  s lowly  d r i ed  u p  in t h e i r  cu l t u r e  m e d i u m ,  bac -  

te r ia  show c h o n d r i o i d s  ( e q u i v a l e n t s  of m i t o c h o n d r i a )  
which  are  e n t i r e l y  d i f f e r e n t  f r o m  t h e  nuc leo ids  (equi-  
va len t s  of nucle i ) .  O b s e r v a t i o n s  are  m a d e  in  t h e  e l e c t r o n  
microscope  b y  m e a n s  of t he  r ep l i ca  t e c h n i q u e ,  or  
d i rec t ly  w i t h  t h e  p h a s e  c o n t r a s t  microscope .  T h e  c h o n -  
dr ioids  c o n t a i n  t h e  F o r m a z a n  d e p o s i t e d  b y  v i t a l  r e d u c -  
t ion of T e t r a z o l .  

t C. G. ROBINOW, A d d e n d u m  de DuBos,  The bacterial Cell (Har-  
vard U n i v e r s i t y  Press ,  Cambr idge ,  Mass., 1949). 

O b s e r v a t i o n s  o n  t h e  F i x a t i o n  in v i t ro  of  

U r a n i u m  t o  S e c t i o n s  of  B o n e  

E v i d e n c e  t h a t  a g r e a t  p a r t  of t h e  u r a n i u m  i n j e c t e d  
into t h e  l i v i n g  a n i m a l  is r e a d i l y  d e p o s i t e d  in  b o n e  t i ssue  
has b e e n  s u p p l i e d  b y  W.  F. NEUMAN et al.1. T h e  same  
au tho r s  h a v e  a n a l y s e d  in vitro t h e  i n t e r a c t i o n  b e t w e e n  

1 M. W. NEUMAN and  W. F. NEUMAN, J.  biol.  Chem. 175, 711 
(1948). - W. F. NEUMAN, M. W. NEUMAN, and  B. J. MULRYAN, J.  
biol. Chem. 175, 705 (1948). - W. F. NEUMAN and  B. J. MULRYAN, 
J. biol. Chem. 185, 705 (1950); 193, ~237 (1951). 

bone  m i n e r a l s  a n d  p h o s p h a t e  buf fe r s  c o n t a i n i n g  rad io-  
ac t ive  P ;  t h e y  m a i n t a i n  t h a t  i i x a t i o n  of i so topes  to  b o n e  
t i ssue  i n v o l v e s  b o t h  a n  e x c h a n g e  r e a c t i o n  b e t w e e n  
c a t i o n s  of t h e  sol id a n d  of t h e  f lu id  p h a s e  a n d  a p rocess  
of r e c r y s t a l l i s a t i o n .  

T h e  r e s u l t s  of a n  a u t o r a d i o g r a p h i c  s t u d y  of g r o u n d  
sec t ions  of b o n e  t r e a t e d  in vitro w i t h  r a d i o c a l c i u m  a n d  
r a d i o p h o s p h o r u s  h a v e  b e e n  r e p o r t e d  in p r e v i o u s  p a p e r s  1. 
These  e x p e r i m e n t s  h a v e  c o n s i s t e n t l y  s h o w n  t h a t  a re la-  
t i v e l y  g r e a t e r  a m o u n t  of l abe l l ed  Ca a n d  P gets  f ixed  
in vitro (as well  as in vivo 2) to  r e c e n t l y  la id  down,  less 
ca lc i f ied  s t r u c t u r e s  of b o n e  in  c o m p a r i s o n  w i t h  more  
calcif ied,  o lder  s t r u c t u r e s .  T h e  p r e s e n t  p a p e r  is a 
p r e l i m i n a r y  r e p o r t  on  t h e  r e su l t s  of a n  a u t o r a d i o g r a p h i c  
s t u d y  of t h e  f i x a t i o n  of U to  b o n e  sec t ions  in vitro. 

Technique. G r o u n d  sec t ions  ( f rom 30 to  45 /z in 
t h i c k n e s s )  of c o m p a c t  b o n e  were  t r e a t e d  w i t h  a 1°/00 
s o l u t i o n  of u r a n y l  n i t r a t e  in a 0.025 N buf fe r  of N a H C O  3. 
W h o l e  f resh  bone ,  b o n e  f ixed  in 95 ° e t h a n o l  or fo rma l in ,  
a n d  b o n e  f reed of i t s  o rgan ic  c o m p o n e n t s  were  s t ud i ed .  
Af t e r  U t r e a t m e n t ,  t h e  sec t ions  were w a s h e d  for 2 or 3 
days  in f r e q u e n t l y  r e n e w e d  d is t i l led  wa te r ,  a i r  d r i ed  a t  
r o o m  t e m p e r a t u r e  a n d  t i g h t l y  p ressed  in a p h o t o g r a p h i c  
p r i n t i n g  f r a m e  a g a i n s t  t h e  e m u l s i o n  s ide of C~ I l fo rd  
N u c l e a r  R e s e a r c h  p la tes ,  50 p of e m u l s i o n  t h i c k n e s s .  

A q u a n t i t a t i v e  ana ly s i s  of t h e  U d e p o s i t e d  in t h e  
v a r i o u s  s t r u c t u r e s  of t h e  s a m e  sec t ion  of b o n e  was  
a t t e m p t e d  b y  c o u n t i n g  t h e  alpha t r a c k s  in  a su f f i c i en t  
n u m b e r  of mic roscop ic  fields. I n  o rde r  to  c o m p a r e  t h e  
alpha a c t i v i t y  of b o n e  sec t ions  w h i c h  u n d e r w e n t  differ-  
e n t  t r e a t m e n t s  (see f u r t h e r  on),  a s ingle  la rge  sec t ion  
of u n i f o r m  t h i c k n e s s  was d i v i d e d  i n t o  v a r i o u s  sec tors .  
E a c h  sec to r  was  s e p a r a t e l y  t r e a t e d .  All  t h e  sec tors  were 
t h e n  ex p o s ed  t o g e t h e r  for t h e  s a m e  l e n g t h  of t i m e  on t h e  
s a m e  a u t o g r a p h i c  p la t e ,  a n d  t h e  alpha a c t i v i t y  of 
structurally corresponding regions in  t h e  v a r i o u s  sec tors  
c o m p a r e d .  

Q u a n t i t a t i v e  h i s t o r a d i o g r a p h y  (ENGSTR•M) w a s  ap -  
p l ied  to  t h e  b o n e  sec t ions  p r io r  to  t r e a t m e n t  w i t h  U,  to  
e s t i m a t e  t h e  degree  of r e l a t i v e  ca l c i f i ca t ion  of r e c e n t l y  
b u i l t  a n d  old  s t r u c t u r e s  3. 

Results. (1) T h e  u p t a k e  of U for  u n i t  v o l u m e  of sec t ion  
is f r o m  3 0 %  to  100% g r e a t e r  in r e c e n t l y  b u i l t  p r i m a r y  
or s e c o n d a r y  b o n e  t h a n  in o ld  b o n e  t i ssue .  T h e  degree  of 
ca lc i f i ca t ion  in r e c e n t l y  la id  d o w n  s t r u c t u r e s  r e s u l t e d  to  
be  f r o m  10 % to  25 % lower  t h a n  in t h e  n e i g h b o u r i n g  old  
b o n e  t issue.  

T h e  distribution of U in b o n e  seems,  t he re fo re ,  to  be  
q u a l i t a t i v e l y  i d e n t i c a l  to  t h a t  p r e v i o u s l y  de sc r ibed  for  
Ca 45. H o w e v e r ,  t h e  d i f f e r en t i a l  u p t a k e  in  r e c e n t  as 
c o m p a r e d  to  old  bone  t i s sue  is m u c h  g r e a t e r  for  rad io-  
c a l c i u m  t h a n  for  U (Fig. 1 a n d  2). 

(2) R e m o v a l  of t h e  o rgan ic  c o m p o n e n t s  f r o m  bone  
g r o u n d  s u b s t a n c e  i nc r ea se s  t h e  a b i l i t y  of b o n e  t i s sue  to  
f ix  U. T h e  a m o u n t  of U d e p o s i t e d  in sec t ions  a s h e d  a t  
600 ° to  700°C for  3 to  4 h is f r om 1 5 %  to  3 0 %  g r e a t e r  
t h a n  in  c o n t r o l  s ec t i ons  of whole  b o n e ;  4 t i m e s  g r e a t e r  
t h a n  in  whole  b o n e  in  sec t ions  bo i led  for  24 h in d i s t i l l ed  
w a t e r4 ;  f r o m  6 to  8 t i m e s  g r e a t e r  in  sec t ions  t r e a t e d  
w i t h  bo i l i ng  g l y c o l / K  h y d r o x i d e  ( G A B R I E L ) .  

x R. AMPRINO, Exper .  8, 20 and  380 (1952); Z. Zellforsch.  37, 
240 (1952). 

2 For the distribution of P in vivo, e/. B. ENGFELDT, A. ENGSTROM, 
and R. ZETTERSTROM, Bioch. Bioph. Acta 8, 375 (1952). 

a Technical details, c/. R. AMPRINO and A. ]~,NGSTROM, Acta Anat. 
15, 1 (1952). - R. AMPRINO, Z. Zellforsch. 37, 144 (1952). 

4 According to DALLEMAGNE et al. (Arch. intern. Physiol. 57, 411 
[t950]) this treatment removes from bonc ground substance nearly 
all the organic componcnts, a remarkable amount of minerals and 
a great part of the carbon dioxide. 
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