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I f  the  re la t ive  increases  in cases  w i t h  a n d  w i t h o u t  
h y a l u r o n i d a s e  are  c o m p a r e d ,  i t  is seen  t h a t  t he  fo rmer  
va lues  are  c o n s i s t e n t l y  h ighe r  t h a n  the  l a t t e r .  I f  t h e  t- 
va lues  ( th i rd  row f rom t h e  b o t t o m )  of t he  t h r e e  g roups  
of e x p e r i m e n t s  are  pooled ,  t he  d i f fe rence  in ques t i on  
b e c o m e s  s t a t i s t i ca l ly  s ign i f i can t  ( P  < 0.001). The  
pool ing  is e f f ec t ed  by  d iv id ing  t h e  s u m  of t h e  t h r e e  
t -values  b y  V ~ -  a n d  us ing the  r e s u l t a n t  va lue  as a t- 
va lue  w i t h  in f in i t e  d. f.1. 
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The relative increase in rats of the spots of India ink (0"1 ml 
containing 15 VRU hyaluronidase) given intraderma]ly at different 
times after i .v. administration of 50 mg per kg. body weight of 
colloidal iron. The relative increase was calculated by comparison 
of the areas, immediately and 60 minutes after the injection of India 
ink, and by division of this value with the mean value from 6 control 
animals, which were injected with physiological saline solution 
instead of colloidal iron. Each circle represents 3 experiments. 

Discussion.  The  R E S  m a y  be sa id  to  cons i s t  of t he  
l y m p h a t i c a l l y  a n d  t h e  h a e m o v a s c u l a r l y  l oca t ed  phago -  
cy t ic  e l emen t s .  I f  a col loid is i n j e c t e d  i n t r a v e n o u s l y ,  i t  
is t a k e n  up  b y  t h e  h a e m o v a s c u l a r l y  loca ted  re t icu lo-  
endo the l i a l  cells. One c a n n o t  f ind  i ron colloids in t h e  
l y m p h a t i c  m a c r o p h a g e s  a f t e r  i n t r a v e n o u s  i ron in j ec t ion  
(ANDERSSON and  REXED2). In  t he  a b o v e  m e n t i o n e d  
e x p e r i m e n t s  t he  h y a l u r o n i d a s e  ef fec t  was  t e s t e d  in t r a -  
de rma l ly .  I t  is of i n t e r e s t  to  no t ice  t h a t  a f t e r  i n t r a -  
venous  b lockade  we o b t a i n e d  a m a r k e d  i nh ib i t i on  of t he  
s p r e a d i n g  of I n d i a  ink.  

Us ing  F e r r i v e n i n  the  i nh ib i t i ng  ef fec t  in t he  b l o c k a d e d  
an imal s  l a s t ed  a r e l a t i ve ly  s h o r t  t ime .  A f t e r  f ive hours  
we could no longer  show a n y  i nh ib i t i on  of t he  s p r e a d i n g  
of I n d i a  ink.  This  resu l t  was  s imi la r  to  t h a t  w h i c h  we 
o b t a i n e d  w h e n  we i n v e s t i g a t e d  the  b lock ing  ef fec t  of 
F e r r i v e n i n  wi th  t he  aid of r ad ioac t i ve  colloids.  The  
p h a g o c y t i c  ab i l i ty  of t he  R E S  was  r e s u m e d  in a few 
hours .  

We i n t e n d  to  m a k e  a f u r t h e r  s t u d y  of t he  R E S  a n d  
the  s p r e a d i n g  effect .  E . R .  GABRIELI 3 a n d  M. CAMPANI 

D e p a r t m e n t  of E x p e r i m e n t a l  His to logy ,  K a r o l i n s k a  
I n s t i t u t e t ,  S tockho lm,  Apr i l  2, 1951. 

Zus ammen /as sung  
Die i n t r a d e r m a l e  A u s b r e i t u n g  von  ch ines i sche r  Tusche  

in G e g e n w a r t  yon  H y a l u r o n i d a s e  wi rd  v e r m i n d e r t ,  
w e n n  das  r e t i ku loendo the l i a l e  S y s t e m  mi t  ko l lo ida lem 
E i sen  (Fer r ivenin)  b lock ie r t  wird.  Dieser  E f f e k t  is t  
gr6Ber, wenn  F e r r i v e n i n  als b lock ie rendes  Agens  in t r a -  
ven6s  a n s t a t t  i n t r a p e r i t o n e a l  a n g e w e n d e t  wird .  Die 
W i r k u n g  h~ilt n u r  wenige  S t u n d e n  an.  Es  wi rd  auf  die 
)~hnl ichkei t  verwiesen ,  die zwischen  der  A u s b i l d u n g  der  
B lockade  u n d  der  v e r m i n d e r t e n  A u s b r e i t u n g  der  Tusche  
b e s t e h t .  

1 G. GOLDBERG et al., Acta physiol. Scand. 22, suppl. 77 (1950). 
2 N. ANDERSSON and B. REXED, Nordisk. Med. 4Z, 1704 (1949). 
8 Present adress: Section of Medical Physics, Yale University 

School of Medicine, New Haven, Conn. 

Autoradiol~raphic Analysis  of the Distribution 
of Labelled Ca and P in Bones  

A m i c r o p h o t o g r a p h i c - p h o t o m e t r i c  s t u d y  of t he  X-ray 
a b s o r p t i o n  of bone  g ro u n d  s u b s t a n c e  revea led  t h a t  min- 
erals are u n e v e n l y  d i s t r i b u t e d  in t he  l a t t e r  t. Resorp t ion  
and  new f o r m a t i o n  of bone  t i ssue  d e t e r m i n e  changes  in 
t h e  d i s t r i b u t i o n  of minera l s  in c o m p a c t  and  s p o n g y  bone. 
The  Ca c o n t e n t  in r e cen t l y  f o r m e d  pieces  of secondary  
bone  (e.g. H a v e r s i a n  sys t ems ,  osteons) is in genera l  from 
10 to  12% lower  t h a n  the  Ca c o n t e n t  in t he  f ragments  
of t he  o lder  pe r ios tea l  bone  or in t he  i n t e r s t i t i a l  rem- 
n a n t s  of p r ev ious ly  bu i l t  o s t eons ;  t he  mine ra l i za t ion  of 
t he  n e w f o r m e d  os teons  unde rgoes  a s low and  pro- 
gress ive increase .  

A u t o r a d i o g r a p h s  m a d e  f rom g r o u n d  sec t ions  of bones 
c o m p a c t a  of y o u n g  dogs  a few hour s  a f te r  admin i s t ra -  
t ion  of label led  P, s h o w ed  a g r ea t e r  a c t i v i t y  of the  ma- 
t r ix  in r e cen t l y  laid d o w n  os teons  t h a n  in t he  o lder  pri- 
m a r y  bone  t i ssue  ; viz.,  a larger  n u m b e r  of label led  a toms 
is i n c o r p o r a t e  in t he  g ro u n d  s u b s t a n c e  of t he  re la t ively  
less calcif ied pieces  of s e c o n d a r y  bone.  

H o w ev e r ,  i t  r e m a i n e d  open  to  q u es t i o n  w h e t h e r  the 
d i f f e ren t  depos i t ion  of label led  a t o m s  in t he  various 
s t r u c t u r e s  of bone  d e p e n d s  on the  d i f f e ren t  s i tua t ion  
of the  l a t t e r  in r ega rd  to  t he  b lood  vessels,  or on d i f ferent  
p h y s i co -ch emi ca l  p rope r t i e s  of t h e  g r o u n d  subs tance  
itself.  I t  is obv ious  t h a t  mine ra l  a t o m s  of t he  b lood  can 
be a d s o r b e d  more  easi ly in t he  g ro u n d  s u b s t a n c e  which 
ne ighbor s  t h e  vascu la r  channe l s  t h a n  in t he  ma t r ix  
w h i c h  lies a t  a g rea t e r  d i s t an ce  f rom b lood  vessels, 
n a m e l y  in t he  i n t e r s t i t i a l  sy s t ems .  

A d i f f e ren t  t e c h n i q u e  was  app l i ed  in th is  r esea rch  to 
o b t a i n  f u r t h e r  i n f o r m a t i o n  on the  a l t e r n a t i v e  men t ioned .  

G r o u n d  sec t ions  of f resh  bone  c o m p a c t a  f rom 25 to 
45 mic ra  in t h i cknes s  were  k e p t  f rom a few hours  to  a 
few days  in so lu t ions  of r ad ioac t ive  Calc ium chlor ide  2. 
The  sec t ions ,  t h o r o u g h l y  w a s h e d  in dis t i l led  w a t e r  and 
dr ied  a t  room t e m p e r a t u r e ,  were  p re s sed  ag a i n s t  the 
emuls ion  side of p h o t o g r a p h i c  p la tes  or f i lms (C2 Ilford 
Nuc lea r  R e s e a r c h  p la tes ,  F e r r a n i a  X - r a y  films) 3. This 
p r o c e d u r e  has  t h e  a d v a n t a g e  t h a t  t h e  r a d i o a c t i v e  Ca 
comes  in r e a d y  a n d  a l mo s t  u n i fo rm  c o n t a c t  w i t h  each 
single pa r t i c le  of t h e  bone  sec t ion ;  t h u s  t h e  poss ib i l i ty  
t h a t  a d i f f e r en t  depos i t i on  of label led  a t o m s  in the 
var ious  s t r u c t u r e s  of bone  m i g h t  d e p e n d  on t h e  topo-  
g r a p h y  of t he  l a t t e r  in r eg a rd  to  b lood  vessels  was  ruled 
out .  

F igures  1 a n d  2 i l lus t ra te  t he  R o e n t g e n m i c r o p h o t o  
(negat ive)  of a cross sec t ion  of t he  d i a p h y s i s  of t h e  femur  
(man 47 years  old) w i t h  i ts  c o r r e s p o n d i n g  au to rad io -  
g r a p h  a f t e r  t r e a t m e n t  w i t h  label led  Ca. I t  is a p p a r e n t  
(f ig.2)  t h a t  t he  r a d i o a c t i v i t y  is n o t  u n i fo rm  t h r o u g h o u t  
c o m p a c t a .  The  c o m p a r i s o n  in t he  s ame  sec t ion  of the 
degree  of r a d i o a c t i v i t y  (fig. 2) w i th  t he  degree  of calci- 
f i ca t ion  of t he  var ious  s t r u c t u r e s  (fig. 1), d e m o n s t r a t e s  
t h a t  a g rea t e r  a m o u n t  of r ad ioca l c ium is d e p o s i t e d  in the 
g r o u n d  s u b s t a n c e  of r e cen t l y  f o r m e d  os teons ;  t he  Ca 
c o n t e n t  of t he  l a t t e r  is f rom 6 to  16 % lower  t h a n  t h a t  of 
t he  n e i g h b o r i n g  o lder  bone  t issue.  

The  d i s t r i b u t i o n  of Ca 4s in t he  g ro u n d  s u b s t a n c e  ap- 
pears  to  be e x a c t l y  the  same as desc r ibed  a b o v e  when  

1 R. AMPRINO and A. ENGSTROM, Boll. Soc. ital. Biol. sper. ca, 
148 (1950); Acta anat. (in press). 

2 The author wishes to express his thankfulness to Prof. P. LA- 
CROIX, Louvain, who kindly supplied the Calcium chloride for these 
experiments. 

Technical details and a complete description of results will be 
published elsewhere. 
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Fig. 1. Fig. 2. 

sect ions of bones ,  f ixed  a n d  p r e s e r v e d  in fo rmal in  (or 
e thanol)  or sec t ions  of m a c e r a t e d  bones  f rom m u s e u m  
specimens,  are t r e a t e d  w i t h  r ad ioac t ive  Calc ium chlor ide .  
A u t o r a d i o g r a p h s  of sec t ions  of bones  f ixed in fo rmal in  
or e thano l  a n d  m i c r o i n c i n e r a t e d  for t h r e e  hours  a t  7 00 ° C, 
still show s l ight  d i f fe rences  in t he  u p t a k e  of label led  Ca 
into t he  va r ious  s t ruc tu re s .  Therefore ,  t he  d i f f e r en t  
depos i t ion  of Ca 45 in t he  var ious  s t r u c t u r e s  of bone  
c o m p a c t a  does  n o t  d e p e n d  on q u a n t i t a t i v e  d i f fe rences  
of cell (or of enzyme)  ac t iv i ty ,  bu t ,  p a r t l y  a t  least ,  on 
differences  of t he  p r o p o r t i o n  of o rgan ic  to  ino rgan ic  
c o m p o n e n t s  of g r o u n d  subs t ance .  The  a m o u n t  of Ca 45 
depos i ted  seems  to  d e p e n d  also on t h e  p r o p o r t i o n  be-  
tween  o s t e o m u c o i d  a n d  col lagen of t h e  ma t r i x .  As a 
m a t t e r  of fact ,  t he  Ca 45 u p t a k e  in sec t ions  of t he  s a m e  
th ickness  is g r e a t e r  for bones  of r ep t i l i ans  a n d  of b i rds  
than  for m a m m a l i a n  bones  (cf. also the  resu l t s  of HERESY 
et al.1); t he  depos i t i on  of Ca 45 is r e l a t i ve ly  g r e a t e r  also 
in bones of y o u n g  t h a n  of a d u l t  spec imens  of t h e  s ame  
species (ox, man) .  

The depos i t ion  of P** was  t e s t e d  on sec t ions  of b o n e s  
cont iguous  to  t he  ones  w h i c h  h a d  been  used  for t h e  
s tudy  of Ca 45 up t ake .  The d i s t r i b u t i o n  of p~2 a p p e a r e d  
to be the  s a m e  as t h a t  of Ca4S; however ,  g iven  t h e  sec- 
t ions th i ckness ,  t he  de f in i t ion  of t he  a u t o r a d i o g r a p h s  
was r a t h e r  poor  w h e n  p3~ was  used.  

The fa te  of t h e  a t o m s  of r ad ioac t ive  e l e m e n t s  a n d  the  
mechan i sm of t he i r  f ixa t ion  to  bone  m a t r i x  is stil l  a 
ma t t e r  of specu la t ion* .  I t  is obv ious  t h a t  label led  a t o m s  
can be i n c o r p o r a t e d  in to  t he  g r o u n d  s u b s t a n c e  w h i c h  is 
progress ive ly  laid d o w n  a, however ,  t h e  lay ing  d o w n  of 
bone t i ssue  is a s low process ,  whi le  t he  u p t a k e  of l abe l led  

1 G. HEVESY, Ann. Rev. Bioch. 9, 641 (1940). 
2 N. S. MACDONALD, F. EZMIRLIAN, P. SPAIN, and C. MCARTHUR, 

J. Biol. Chem. 189, 387 (1951). 
3 H. E. HARRISON and H. C. HARRISON, J. Biol. Chem. 185, 857 

(1950). 

a t o m s  occurs  p r o m p t l y  1. I t  has  been  m a i n t a i n e d  for 
a long t i m e  t h a t  an e x c h a n g e - r e a c t i o n  b e t w e e n  t h e  
a t o m s  of t he  f luid a n d  of t h e  solid phase  t a k e s  p lace  
in vitro as well as in  vivo. The  superf ic ia l  a t o m s  of Ca of 
the  a p a t i t e  c rys ta l s  could  be rep laced  by  a t o m s  of Ca, 
U, Sr, e tc .  of t he  fluid phase  2. Only  1/5 of t he  a t o m s  of 
Ca of t h e  c rys t a l s  could t h u s  be rep laceda;  a c c o r d i n g  to  
HARRISON a n d  HARRISON 4, t he  whole  Ca of  a p a t i t e  
could  be p rogress ive ly  s u b s t i t u t e d  by  the  label led  Ca of 
t he  b o d y  fluids.  

The  p r e s e n t  r esea rch  shows t h a t  the  u p t a k e  of label led  
Ca a n d  P is r e m a r k a b l y  g rea t e r  in t he  more  r e c e n t l y  
bu i l t  a n d  n o t  y e t  ful ly minera l i zed  s t r u c t u r e s  t h a n  in 
t he  m o r e  calcif ied po r t i ons  of bone.  The  d i f f e r en t  u p t a k e  
m i g h t  d e p e n d  on a d i f fe ren t  r a te  of t he  e x c h a n g e - a d -  
s o r p t i o n  of minera l  a t o m s  in t he  var ious  s t r u c t u r e s  of 
bone ;  or poss ib ly ,  on ly  a p a r t  of t h e  a t o m s  wh ich  are 
d e p o s i t e d  in t he  r ecen t ly  laid d o w n  a n d  less calcif ied 
s t r u c t u r e s  e x c h a n g e  w i t h  p re -ex i s t i ng  ones  of the  solid 
phase .  Some  m i g h t  become  p rog res s ive ly  f ixed  to  t he  
a l r e ad y  calcif ied m a t r i x  w i t h o u t  l i be ra t ion  of a t o m s  
f rom the  a p a t i t e  crys ta ls ,  viz.,  an ac tua l  addition of 
minera l  a t o m s  m i g h t  occur.  The  l a t t e r  a l t e r n a t i v e  seems  
to  be in good a g r e e m e n t  w i t h  t he  p rogress ive  calcif ica-  
t ion  of  s e c o n d a r y  bone  as d e m o n s t r a t e d  by  X - r a y  ab-  
s o rp t i o n  analys is  s. 

1 R. F. RILEY, B. MCCLEARY, and R. E. JOHNSON, Amer. J. 
Physiol. 143, 677 (1945).--M. FALKENHEIM, E. E. UNDERWOOD, and 
H. CARPENTER HODGE, J. biol. Chem. 188, 805 (1951). 

2 M. FALKENHEIM, W.F. NEUMANN, and H. HODGE, J. Biol. 
Chem. 169, 713 (1947). 

3 W. F. NEUMAN and R. F. RILEY, J. Biol. Chem. 168, 54 (1947). 
--M. FALKENHE1M, W. F. NEUMAN, and H. HODGE, J. Biol. Chem. 
169, 713 (1947).--M. FALKENHEIM, E. E. UNDER~*'OOD, and H. CAR- 
PENTER HODGE, J. Biol. Chem. 188, 805 (1951). 

4 H. E. HARRISON and H. C. HARRISON, J. Biol. Chem. 185, 857 
(1950). 

5 R. AMPRINO and A. ENGSTR6M, Boll. Soe. ital. Biol. sper. 26, 
148 (1950); Acta anat. (in press). 
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A c c o r d i n g  to  t h e  p r e s e n t  resu l t s ,  t h e  a m o u n t  of l abe l l ed  
m i n e r M  a t o m s  w h i c h  can  be  b o u n d  to  t h e  a l r e a d y  ca lc i f ied  
g r o u n d  s u b s t a n c e  of a g i v e n  b o n e  seems  to  d e p e n d  to  a 
g r e a t  e x t e n t  on  . the r e l a t i v e  a m o u n t  of r e c e n t l y  b u i l t  a n d  
n o t  y e t  fu l ly  calc i f ied pieces  of g r o u n d  s u b s t a n c e .  E v i d e n t -  
ly  t h e  n u m b e r  of pieces  of r e c e n t l y  l a id  d o w n  b o n e  t i s sue  
is g r e a t e r  t h e  h i g h e r  t h e  r a t e  of m ic ro scop i c  r e b u i l d i n g .  
T h u s ,  t h e  a c t i v i t y  o f b o n e s  a f t e r  t r e a t m e n t  w i t h  r ad io -  
a c t i v e : e l e m e n t s  s h o u l d  be  g r e a t e r  t h e  w i d e r  t h e  r econ-  
s t r u c t i v e  processes  w h i c h  o c c u r  in  s p o n g y  a n d  c o m p a c t  
b o n e  I. I n  t h i s  r e spec t ,  t h e  d i f fe rences  of a c t i v i t y  of t h e  
s k e l e t o n  ot  y o u n g  a n d  of m a t u r e  a n i m a l s  of t h e  s a m e  
species  a f t e r  a d m i n i s t r a t i o n  of l abe l l ed  Ca or  P or  of U, 
St, e~c. *, m i g h t  d e p e n d - - a t  l e a s t  p a r t ! y - - o n  t h e  well-  
k n o w n  d i f fe rences  of t h e  r e b u i l d i n g  r a t e  of t h e  ~ke le ton  
in  t h e  v a r i o u s  s t ages  of l ife a. 

T h e  s a m e  r e a s o n i n g  m i g h t  p r o v i d e  a n  e x p l a n a t i o n  of 
t h e  d i f fe rences  of r a d i o a c t i v i t y  b e t w e e n  d i a p h y s i s  a n d  
e p i p h y s e s  of long  b o n e s  (cf.i.al.*) ; indee~l, t h e  r a t e  of t h e  
mic roscop ic  r e c o n s t r u c t i o n  is h i g h e r  t h r o u g h o u t  l ife 
in  s p o n g y  b o n e  of e p i p h y s e s  a n d  of m e t a p h y s e s  t h a n  in  
c o m p a c t  b o n e  of d i a p h y s i s  s. R.  AMPRINO 

I n s t i t u t e  of A n a t o m y ,  U n i v e r s i t y  of T u r i n ,  A u g u s t  5, 
1951, 

Z u s a m m e n / a s s u n g  

Di innsch l i f f e  y o n  f r i sch  f i x i e r t en  o d e r  m a z e r i e r t e n  
K n o c h e n  w u r d e n  i n  vitro de r  E i n w i r k u n g  y o n  r ad io -  
a k t i v e n  Ca- n n d  P - S a l z e n  u n t e r w o r f e n .  Die  A u t o r a d i o -  
g r a p h i e n  bewei sen ,  d a b  Ca ~s u n d  P ~  in  grSBerer  M e n g e  
y o n  den  ve rh i i l t n i smAgig  w e n i g e r  ka l z i f i z i e r t en  A b -  
s c h n i t t e n  de r  G r u n d s u b s t a n z  des  K n o c h e n s  f i b e r n o m -  
m e n  we rden .  Die  Menge  de r  a n o r g a n i s c h e n  Salze,  we lche  
u n t e r  d ie sen  B e d i n g u n g e n  y o n  d e n  v e r s c h i e d e n e n  K n o -  
c h e n  a u f g e n o m m e n  wird,  h l i n g t  h a u p t s l i c h l i c h  y o n  de r  
r e l a t i v e n  M e n g e  de r  v o r h a n d e n e n  o r g a n i s c h e n  S u b s t a n -  
zen  u n d  y o n  d e n  in  de r  G r u n d s u b s t a n z  e n t h a l t e n e n  
O s t e o m u k o i d e n  ab.  
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L'utilisation du chlorure de 2 , 3 , 5 - t r i p h 6 n y l -  

t 4 t r a z o l i u m  pour l'fitude de l'activit6 d6shydro-  
g~nasique des mitochondries  

Le  ch lo ru re  de  2 , 3 , 5 - t r i p h 6 n y l t ~ t r a z o l i u m  (TPT) ,  
o b t e n u  p a r  v o ~  PECH~A~ e t  RU~GE 1, e s t  u n  d6r iv6  in-  
colore,  t r~s  so lub le  d a n s  l ' eau ,  qui ,  sous  F a c t i o n  des  r6- 
d u c t e u r s  - i n o r g a n i q u e s  ( h y d r o s u l f i t e  de sod ium,  sul-  
l u r e  d ' a m m o n i u m ,  etc.)  ou o r g a n i q u e s  - se t r a n s f o r m e  

1 H. yon PECHMANN et P. RUN,E, Ber. Dtsch. chem. Ges. ~7, 
'29~0 (1894). 

en  u n  corps  f o t t e m e n t  color6 en  rouge,  i n s o l u b l e  dans  
l ' eau ,  s01uble d a n s  de n o m b r e u x  s o l v a n t s  o rg an i q u es ,  le 
t r i p h 6 n y l f o r m a z a n .  N o u s  n o u s  t r o u v o n s  donc  en  p r6sence  
d ' u n  s y s t ~me  d o n t  la  f o r m e  color6e es t  r ep r6 s en t 6 e  p a r  
l ' 6 t a t  r6du i t ,  fa i t  p a r t i c u l i ~ r e m e n t  r e m a r q u a b l e  p o u r  son  
u t i l i s a t i o n  e n  v u e  de  la  d 6 t e r m i n a t i o n  des  d 6 s h y d r o g &  
nases .  

N o u s  a v o n s  ut i l i s6  la  m 6 t h o d e  de GREEN (homog6n6i -  
s a t i o n  au  m i x e u r ,  c e n t r i f u g a t i o n  d a n s  u n e  s o l u t i o n  de 
KC1 5. 9O/oo) 1 p o u r  la  p r 6 p a r a t i o n  de  m i t o c h o n d r i e s  
(cyc lophorase)  de foie e t  de re in  de  r a t  e t  de  l ap in .  L a  
t e c h n i q u e  a d o p t 6 e  p o u r  l ' 6 t u d e  de  l ' a c t i v i t 6  d6shydrog6-  
n a s i q u e  es t  la  s u i v a n t e  : 5. u n e  q u a n t i t ~  d o n n 6 e  de s u s p en -  
s ion de m i t o c h o n d r i e s  (1 cma),  on  a j o u t e  u n  t a m p o n  
p h o s p h a t e  0,2 M 5. p H  7,3 (0,5 cm3), le s u b s t r a t  cor res -  
p o n d a n t  5. l ' e n z y m e  5. ~ t u d i e r  e t  des  a c t i v a t e u r s  v a r i a b l e s  
se lon les caB (MgCla, a d 6 n o s i n e t r i p h o s p h a t e ,  e tc .) .  Apr&s 
a v o i r  compl6 t6  5. n n  v o l u m e  d o n n 6  (3 c m  3) p a r  de 
l ' e au  bidis t i l l6e ,  on  a j o u t e  1 c m  3 d ' u n e  s o l u t i o n  
a q u e u s e  de T P T  5. 0 ,1%. I1 cs t  i n d i s p e n s a b l e  d ' u t i -  
Eser  u n e  s o l u t i o n  f r a i c h e m e n t  p r~pa r6e  de  ' T P T  e t  
m a l n t e n u e  5. l ' a b r i - d e  la  lumi~re .  E n  effet ,  le T P T ,  
tr&s s t a b l e  ~ i ' 6 t a t  a n h y d r e ,  s 'al t&re e n  s o l u t i o n  
a q u e u s e  sous  F a c t i o n  de la  lumi~re  qui ,  p a r  u n e  r6ac-  
t i o n  d ' o x y d o r 6 d u c t i o n  . in t e rne ,  le t r a n s f o r r f i e  e n  t r i -  
p h 6 n y l f o r m a z a n  e t  en  c h l o r u r e  de 2 ,3 - (o-b iph6nyl~ne) -5-  
p h 6 n y l t 6 t r a z o l i u m  2. On p o r t e  a u  b a i n - m a r i e  k 37°C 
p e n d a n t  20 ra in  e t  on  e x t r a i t  a lors  le f o r m a z a n .  

L ' e x t r a c t i o n  de l a  t o t a l i t 6  du  c o l o r a n t  es t  diff ici le  en  
r a i son  de l ' a d s o r p t i o n  d ' u n e  p a r t i e  de celui-ci  su r  les 
m i t o c h o n d r i e s .  L ' a d j o n c t i o n  d ' a c i d e s  ou  de  base s  fo r t s  
d6colore  le f o r m a z a n  e t  e s t  d o n c  5. r e j e t e r .  L ' a c ~ t o n e  
(6 c m  a) p e r m e t  u n e  e x t r a c t i o n  s a t i s f a i s a n t e ,  k c o n d i t i o n  
d ' a g i t e r  f o r t e m e n t ;  l ' a d j o n c t i o n  d ' a c i d e  t r i c h l o r a c 6 t i q u e  
(1 c m  3 k 40 %)a n ' e s t  pas  u t i l i s ab l e  p o u r  l ' e x t r a c t i o n  du  
t r i p h 6 n y l f o r m a z a n ,  ca r  elle d6colore  celui-ci .  Les  d &  
t e r g e n t s  (z6phyrol)  ne  f a c i l i t e n t  p a s  l ' e x t r a c t i o n .  E n  
d e h o r s  de l ' a c6 tone ,  n o u s  a v o n s  o b t e n u  u n e  e x c e l l e n t e  
e x t r a c t i o n  p a r  le m ~ l a n g e  s u i v a n t :  a lcool  6 t h y l i q u e ,  
5 c m  ~ + alcooI n o n y l i q u e  (ou cap ry l i q u e ) ,  1 c m  3. 

Apr~s  a d j o n c t i o n  du  s o l v a n t ,  on  ag i te ,  c en t r i f u g e ,  
f i l t re  e t  m e s u r e  l ' a b s o r p t i o n  d u  f i l t r a t  5. 492 m/, .  Les  l ec tu -  
res  o n t  6t6 fa i t es  5. c e t t e  l o n g u e u r  d ' o n d e  5. l ' a ide  d ' u n  
s p e c t r o p h o t o m S t r e  de  B e c k m a n ,  modu le  D U .  N o u s  
a v o n s  d 6 t e r m i n 6  l a  c o u r b e  d ' a b s o r p t i o n  du  T P T  e t  du  
t r i p h 6 n y l f o r m a z a n  e t  t r o u v 6  q u ' a l o r s  que  le p r e m i e r  de 
ces corps  n ' a b s o r b e  p a s  d a n s  le v is ib le ,  le s e c o n d  (dissous 
d a n s  u n  s o l v a n t  o r g a n i q u e ,  l ' a c 6 t o n e  p a r  exemple )  ab -  
so rbe  f o r t e m e n t  e n t r e  400 e t  550 m/~, a v e c  u n  m a x i m u m  
k 492 m/z (e × 10 -a  --- 14,9). B a n s  l ' u l t r a v i o l e t ,  T P T  e t  
f o r m a z a n  (ce d e r n i e r  d i s sous  d a n s  i ' 6 t h e r  e t  n o n  clans 
l ' a c 6 t o n e  v u  la  fo r t e  a b s o r p t i o n  de ce s o l v a n t )  a b s o r b e n t  
f o r t e m e n t  a u - d e s s o u s  de  310 m/t ,  avec  u n  m a x i m u m  k 245 
m/~ p o u r  le T P T  e t  295 m/z p o u r  le f o r m a z a n .  R e j o i g n a n t  
les conc lus ions  de  K u N  e t  ABOOD 4, n o u s  a v o n s  d ' a u t r e  
p a r t  6 tab l i  que  la  dens i t~  o p t i q u e  des  s o l u t i o n s  de f o r m a -  
zan  es t  b i en  u n e  f o n c t i o n  l in6a i re  de  la  c o n c e n t r a t i o n ,  
auss i  b i e n  d a n s  le v i s ib le  que  d a n s  l ' u l t r a v i o l e t .  Ce fa i r  
p e r m e t  d o n c  a i s 6 m e n t  la  d 6 t e r m i n a t i o n  s p e c t r o p h o t o -  
m 6 t r i q u e  de la  c o n c e n t r a t i o n  en  I o r m a z a n .  

Les  l e c tu r e s  d ' a b s o r p t i o n  d o i v e n t  ~t re  f a i t e s  p eu  de 
t e m p s  apr~s  la  f in  de la  r6ac t ion .  E n  effet ,  s i l e  f o r m a z a n  
es t  r e l a t i v e m e n t  s t a b l e  en  s o l u t i o n  d a n s  l ' a c 6 t o n e  ou 
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