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t h e  e x t r a c t  is f u r t h e r  d i l u t e d  w i t h  a lcohol  to  g ive  a 1 : 100 
d i lu t ion .  C o m p l e m e n t  f i x a t i o n  t e c h n i q u e s  were  se t  up,  
u s ing  b o t h  100% a n d  5 0 %  e n d - p o i n t s .  T h e  f o r m e r  t e c h -  
n i q u e  was  t h a t  de sc r ibed  b y  KOLMER 9 a n d  t h e  5 0 %  e n d -  
p o i n t  m e t h o d  was  a f t e r  KABAT a n d  MAYER 10. F o r  t h e  
t e s t s  t h e  beef  cell a n t i g e n  w as  d i l u t e d  w i t h  0 .9% buf -  
fe red  sa l ine  to  1 : 1000, 1 : 2000, 1 : 4000, a n d  1 : 8000. T h e s e  
d i l u t i o n s  were  t e s t e d  for  h e m o l y t i c  a n d  a n t i - c o m p l e -  
m e n t a r y  p rope r t i e s .  

I t e t e r o p h i l e  a n t i b o d y  was  p r o v i d e d  b y  s e r u m s  f r o m  
p a t i e n t s  su f fe r ing  or  c o n v a l e s c i n g  f rom in fec t ious  m o n o -  
nucleosis .  To t e s t  speci f ic i ty ,  s e r u m s  f r o m  i n d i v i d u a l s  
su f f e r ing  f r o m  o t h e r  diseases,  as well  as those  f rom 
a p p a r e n t l y  n o r m a l  ind iv idua l s ,  were  inc luded .  T i t r a t i o n s  
of a m b o c e p t o r  a n d  c o m p l e m e n t  were  m a d e  a c c o r d i n g  
t o  s t a n d a r d  t e c h n i q u e s .  F o r  t h e  100% e n d - p o i n t ,  0.2 ml  
s e r u m  s t o o d  for  10 m i n  w i t h  0.5 ml  a p p r o p r i a t e  a n t i g e n  
d i lu t ion ,  1 m l  c o m p l e m e n t  a c c o r d i n g  to  t i t e r  was  a d d e d  
a n d ,  w i t h  s u i t a b l e  con t ro l s ,  t h e  t e s t s  were  k e p t  a t  4°C 
for  18 h.  T h e n  t h e y  were  k e p t  a t  37°C for  10 ra in  a n d  to  
e a c h  t e s t  was  a d d e d  1 m l  sens i t i zed  2 %  sheep  r ed  ceils. 
A p r e v i o u s  s e n s i t i z a t i o n  w i t h  a n  excess  of a m b o c e p t o r  
o b v i a t e s  poss ib le  c o m p e t i t i o n  b e t w e e n  h e t e r o p h i l e  a n t i -  
b o d y  a n d  a m b o c e p t o r  for  t h e  sheep  cells, 

F o r  t h e  t e s t s  w i t h  a 50% e n d - p o i n t ,  3, 6 a n d  12 u n i t s  
of c o m p l e m e n t  were  i n c u b a t e d  for  4 h a t  4°C w i t h  
i m m u n e  s e r u m  p lus  a n t i g e n ,  sens i t i zed  cells were  a d d e d  
a n d  r e su l t s  r e a d  a f t e r  15 m i n  i n c u b a t i o n  a t  37°C, on  t h e  
bas i s  of vor ;  KROGH'S Iz e q u a t i o n :  if a g i v e n  s e r u m  per -  
m i t s  2 0 %  h a e m o l y s i s  u n d e r  t h e  c o n d i t i o n s  of t h e  tes t ,  
h o w  m u c h  c o m p l e m e n t  wou ld  be  r e q u i r e d  to  p r o d u c e  
5 0 %  h a e m o l y s i s  w i t h  t h e  s a m e  s e r u m  ? 

35 s e r u m s  f r o m  p a t i e n t s  d i a g n o s e d  as su f fe r ing  or  con-  
va l e sc ing  f r o m  in fec t ious  m o n o n u c l e o s i s  were  t e s t e d  in  
c o m p l e m e n t  f i x a t i o n  r e a c t i o n s  w i t h  t h e  l ip id  f r a c t i o n  
f r o m  beef  r ed  cells as  a n t i g e n .  T h e s e  g a v e  w h a t  a p p e a r e d  
to  be  a specif ic  f i x a t i o n  of c o m p l e m e n t .  15 s u p p o s e d l y  
n o r m a l  s e r u m s  were  t e s t e d  in  t h e  s a m e  m a n n e r  a n d  g a v e  
n e g a t i v e  r e a c t i o n s .  15 s e r u m s  f r o m  p e r s o n s  d i a g n o s e d  as  
su f fe r ing  f r o m  a v a r i e t y  of ills were  t e s t e d  also a n d  g a v e  
n e g a t i v e  resul t s ,  w i t h  t h e  e x c e p t i o n  of one  s e r u m  f r o m  
a p e r s o n  s u p p o s e d l y  ill w i t h  v i r a l  h e p a t i t i s .  Th i s  g a v e  a 
w e a k l y  p o s i t i v e  r e a c t i o n  w i t h  b o t h  t h e  100% a n d  5 0 %  
e n d - p o i n t  m e t h o d s .  I t  m a y  b e  t h a t  h e r e  w as  a cross  
r e a c t i o n  or  p o s s i b l y  t h e  p a t i e n t  h a d  i n f ec t i ous  m o n o -  
nucleosis .  

I n  10 of t h e  35 i n f e c t i o u s  m o n o n u c l e o s i s  cases,  i t  was  
poss ible  to  o b t a i n  s e r u m  beIore  t h e  c o n v a l e s c e n t  per iod .  
T e n t a t i v e  d iagnos i s  h a d  b e e n  m a d e  on  t h e  a p p e a r a n c e  
of t h e  b lood  s m e a r ;  t h e  s e r u m  was  st i l l  n e g a t i v e .  A n  a t -  
t e m p t  was  m a d e  to  d e m o n s t r a t e  h e t e r o p h i t e  a n t i b o d i e s  
in each  s e r u m  before  t h e y  were  d e m o n s t r a b l e  b y  t h e  
PAUL-BUNNELL r e a c t i o n  12. I n  t h i s  p r e l i m i n a r y  assay ,  
t h e  e f for t  failed. H e t e r o p h i l e  a n t i b o d i e s  were  n o t  
d e m o n s t r a b l e  b y  c o m p l e m e n t  f i x a t i o n  p r io r  to  pos i t i ve  
r e a c t i o n s  w i t h  t h e  a g g l u t i n a t i n g  tes t s .  T h e r e  s e e m e d  to  
be  a pa ra l l e l i sm  in t h e  r e su l t s  w i t h  t h e  two  t e c h n i q u e s .  
T h i s  was  a d i s a p p o i n t m e n t  b e c a u s e  a b s o l u t e  d iagnos i s  
of in fec t ious  mononuc l eos i s  a t  p r e s e n t  is a m a t t e r  of 

9 j .  A. KOLMER and F. BOERNER, Approved Laboratory Technic 
(D. Appleton-Century Co.,.New York 1045), p. 674. 

s0 E.A. KABAT and M. M. MAYI~R, Experimental Immunochemistry 
(Charles C. Thomas, Springfield, Ill., 1948), p. 176. 

xx A. B. WAI)SWOaTH, Standard Methods (Williams and Wilkins, 
Baltimore 1939), p. 238. 

l~ j .  R. PAUL and W. W. BUNNELL, Amer. J. reed. Sci. 183, 90 
(193~). 

h i n d s i g h t .  T h e  c o m p l e m e n t  f i x a t i o n  r e a c t i o n  as  investi- 
g a t e d  he re  d i d  n o t  s eem to  a l l e v i a t e  t h i s  s i t ua t i on .  

Neve r the l e s s ,  i t  w o u l d  seem t h a t  t h e  p r o d u c t i o n  of 
h e t e r o p h i l e  a n t i g e n  f r o m  beef  r ed  cells a n d  i ts  employ- 
m e n t  in  a c o m p l e m e n t  f i x a t i o n  t e s t  is b o t h  practicable 
a n d  p r o f i t a b l e  u s i n g  t h e  m e t h o d s  o u t l i n e d  above .  Since 
t h e  t e c h n i q u e s  a re  i d e n t i c a l  w i t h  t h o s e  u sed  to  obtain 
i r a c t i o n s  f r o m  R h  pos i t i ve  h u m a n  r ed  cells, w h i c h  appear 
to  r e a c t  speci f ica l ly  w i t h  a n t i - R h  s e rums ,  i t  would  seem 
to  be  a n  eas i ly  app l i ed  m e t h o d  for  o b t a i n i n g  l ip id  haptens 
f r o m  v a r i o u s  b io logica l  m a t e r i a l s .  T h i s  i n fe rence  could 
h a v e  e x t e n s i v e  t h e r a p e u t i c  as well  as e x p e r i m e n t a l  im- 
p l ica t ions .  

]~ETTINA ]~. CARTER 

Western Michigan University, Kalamazoo, Michigan, 
Apr i l  23, 1957. 

Zusammen/assung 

35 Sera  y o n  P a t i e n t e n  m i t  i n f ek t i6 se r  Mononukleose 
(10 K r a n k e ,  25 R e k o n v a l e s z e n t e n ) ,  15 Sera  y o n  Patien- 
t e n  m i t  a n d e r e n  K r a n k h e i t e n  u n d  15 n o r m a l e  Sera 
w u r d e n  i m  K o m p l e m e n t b i n d u n g s t e s t  gepr i i f t ,  wobei als 
A n t i g e n  e in  L i p o i d e x t r a k t  y o n  R i n d e r - E r y t h r o z y t e n  
v e r w e n d e t  wurde .  Se ra  y o n  R e k o n v a l e s z e n t e n  nach in- 
f ek t i6se r  M o n o n u k l e o s e  ze ig ten  eine spez i f i sche  Komple- 
m e n t b i n d u n g ,  w ~ h r e n d  bei  P a t i e n t e n  vo r  der  Rekonvaies- 
zenz  die h e t e r o p h i l e n  A n t i k 6 r p e r  i m  Komplement -  
b i n d u n g s t e s t  n u r  d a n n  n a c h g e w i e s e n  w e r d e n  konnten, 
w e n n  die P a u l - B u n n e l l s c h e  R e a k t i o n  a u c h  pos i t iv  aus- 
fiel. 

A c t i v a t i o n  de la  p h o s p h a t a s e  ac ide  par l'acide 
f l - indo ly lac6 t ique  et s e s  r 6 p e r c u s s i o n s  sur la 

p h o s p h o r o l y s e  de l ' a m i d o n  

Nous  a v o n s  r 6 c e m m e n t  m o n t r 6  que  l ' ac ide  fl-indolyl- 
a c6 t i que  (h6 t6 roaux ine )  a u x  c o n c e n t r a t i o n s  phyto- 
p a t h o t o g i q u e s  de  10 -3 -10  -4 M s t i m u l e  l ' a c t i v i t 6  phos- 
p h a t a s i q u e  ac ide  d ' e x t r a i t s  de  p o m m e  de t e r r e  et de 
r ac ine  de  ma~s ~. N o u s  a v o n s  r e t r o u v ~  une  telle inter- 
a c t i o n  darts  Ies t i s sus  h y p e r t r o p h i 6 s  des  Euphorbes 
cas t r6es  p a r  Uromyces ~. 

I1 n o u s  r e s t a i t  d o n e  ~ c o n f i r m e r  ces p r e m i e r e s  donn~es 
avec  de  ta  p h o s p h a t a s e  ac ide  purif i6e.  Les  essais rap- 
p o r t , s  c i -dessous  o u t  6t6 r6alis~s a v e e  de  la  phosphatase  
ac ide  de  g e r m e  de  b16 ( p r o d u i t  L igh t ) .  

L a  m 6 t h o d e  e t  les proc6d6s  d ' a n a l y s e  o u t  6t6 d~crits 
a i l leurs  1. N o u s  a v o n s  s i m p l e m e n t  r e m p l a c 6  l 'extrait  
p h o s p h a t a s i q u e  b r u t  p a r  0,5 ml  d ' u n e  s o l u t i o n  ~ 1/~000 de 
p h o s p h a t a s e  p u r e  d a n s  l ' e au  dist i l l6e.  L ' a c t i v i t 6  glyc~ro- 
p h o s p h a t a s i q u e  a 6t6 mesu r6e  ~ 25 e t  37 °, en  tampon 
a c 6 t a t e  ~ p H  5,1 ( o p t i m u m  p h o s p h a t a s e s  t y p e  II3). 

L a  F i g u r e  r 6 s u m e  nos  r 6 s u l t g t s  o b t e n u s  en  presence 
de  d i f f~ren tes  c o n c e n t r a t i o n s  d ' a c ide  fl-indolylac6tique 
(ABIA) .  

Ces essais  o u t  d o n e  p e r m i s  de c o n f i r m e r  la ne t t e  acti- 
v a t i o n  de la  f o n c t i o n  h y d r o l y s a n t e  de la phosphatase 
acide  v6g~ta le  p a r  l ' h 6 t 6 r o a u x i n e .  N o u s  p o u v o n s  en effet 

x G. TURIAN, Biochim. biophys. Acta 21, 388 (1956). 
G. Tt~RIAN, Phytopath. Z. 28, 275 (1957). 

3 j .  RocltE et J. COURTOXS, Exposes ann. Biochiln. m6d. ~, 219 
(1944). 
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calculer q u ' e n  30 min ,  & 25 °, 36% du  g l y c 6 r o p h o s p h a t e  
de Na i n i t i a l  (10 rag) e s t  h y d r o l y s 6  p a r  1 m g  de p h o s p h a -  
tas2 e n  p r6sence  de  10 -* M d ' A B I A  e t  19% s e u l e m e n t  
dans les t 6 m o i n s  p lac6s  d a n s  les m ~ m e s  c o n d i t i o n s .  

La  c o n c e n t r a t i o n  a c t i v a n t e  o p t i m a  d ' A B I A  es t  p lus  
faible p o u r  la  p h o s p h a t a s e  pur i f i6e  (10 -~ M )  que  p o u r  les 
extrai ts  p h o s p h a t a s i q u e s  b r u t s  (10 -z  M) .  Ce t t e  diff6- 
rence reI~ve p e u t - & r e  d ' u n e  r 6 d u c t i o n  d u  t a u x  ef fec t i f  
d 'ABIA p a r  l ' a c t i v i t 6  a u x i n e - o x y d a s i q u e  de  ees e x t r a i t s  
bruts. 

WILDMAN e t  BONNER 4 o n t  s ignal6  la  s i m u l t a n 6 i t 6  de  la  
pr6sence de  I ' A B I A  e t  de  l ' a c t i v i t 6  p h o s p h a t a s i q u e  lo t s  
de teur  p u r i f i c a t i o n  de  p r o t 6 i n e s  Iol ia i res  d ' 6 p i n a r d .  De 
m~me, n o u s  p o u v i o n s  s u p p o s e r  que  l ' a e t i v i t 6  r e l a t i ve -  
ment 61ev6e des  p r 6 p a r a t i o n s  p h o s p h a t a s i q u e s  t 6 m o i n s  
(Figure) d 6 p e n d a i t  de  t r aces  d ' A B I A  p r6sen t e s  d a n s  
l '6chant i l lon  de p h o s p h a t a s e  <(pure~L Nos  p r e m i e r s  essais  
de c h r o m a t o g r a p h i e  sur  pap ie r ,  avee  de la p h o s p h a t a s e  
(5 mg) soumise  A u n e  h y d r o l y s e  a lca l ine  ( N a O H  N/100)  
et e x t r a i t e  au  ch lo ro fo rme ,  ne  n o u s  o n t  t o u t e f o i s  p a s  
permis de d6celer  I ' A B I A  ( so lven t :  b u t a n o l - & h a n o l - e a u  ; 
r~v61ateur: ac ide  perch lor ique-FeCla) .  Seule la r e & b o d e  
de d6 tec t ion  b io log ique ,  p lus  sensible ,  p e r m e t t r a  d '6c la i r -  
circe po in t .  

Not re  c o n f i r m a t i o n  d ' u n e  i n t e r a c t i o n  A B I A - p h o s p h a -  
tase acide  v6g6 ta l e  n o u s  a c o n d u i t  ~ r 6 e x a m i n e r  la  ques-  
tion d ' u n e  i n t e r v e n t i o n  des  a u x i n e s  d a n s  le m 6 t a b o l i s m e  
de s y n t h ~ s e  e t  de d 6 g r a d a t i o n  de  l ' a m i d o n  ~. L ' a m y l a s e  
exocellulaire n e  s e m b l e  en  ef fe t  p a s  8 t re  in f luenc6e  p a r  
Ia pr6sence  de  I ' A B I A  ~. P a r  con t r e ,  u n e  m 6 d i a t i o n  p h o s -  
phor6e lors  des  t r a n s f o r m a t i o n s  endoce l lu l a i r e s  de  l ' a m i -  
don a 6t6 a v a n c 6 e  p a r  d i v e r s  a u t e u r s L  N o u s  a v o n s  a lo rs  
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Activit6 glyc6rophosphatasique (~ pH 5,1) de la phosphatase aeide 
de gcrme de b16, en pr6sence de diverses concentrations d'acide fl- 
indolylac6tique (ABIA): 7 de P lib6r6s par mg de phosphatase, en 
80 rain h 37 ° (A)et ~ 25 ° (B). Lignes horizontales en pointitl6:activit6 

des t~lnoins. 

Amidon, 0,5 ml sol. 0,5% en tampon phosphate  
pH 5,4 
,( Phosphorylase ,, 0,2 ml 
Phosphatase acide, 0,5 ml sol. 1/2000 
H20 distill6e (ml) 
H~O alcoolis6e A 20% (ml) 
ABIA 10 -a M, en sol. H20 alcoolisde ~ 20% (ml) 
R6sultats:  (estimation culot bleu noir h bleu 
violac6) 
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Volume r6actif total = %5 ml. Concentrations d'ABIA = 10 -a M, 2.10 -4 M e t  4.10 -a M. 

pens6 que  l ' acc616ra t ion  de la  d 6 g r a d a t i o n  de l ' a m i d o n  e n  
pr6sence d ' A B I A  p o u r r a i t  r 6 su l t e r  de  l ' a c t i v a t i o n  ho r -  
monale de  la  f o n c t i o n  h y d r o l y s a n t e  de  la  p h o s p h a t a s e  
(selon s c h 6 m a  p lu s  bas) .  L ' e x p 6 r i e n c e  s u i v a n t e  a p e r m i s  
de c o n f i r m e r  c e t t e  r e p r e s e n t a t i o n .  

Une s~rie de  p e t i t s  t u b e s  A essa is  c o n t e n a n t  c h a c u n  
0,5 ml  d ' a m i d o n  so lub le  ~ 0 ,5% (sol. t a m p o n  p H  5,4), 
en pr6sence  ou  e n  a b s e n c e  d ' u n  e x t r a i t  de  g e r m e  de  
pomme de  t e r r e  (source  de  p h o s p h o r y l a s e ) ,  de  p h o s p h a -  
tase acide e t  d 'A]3 IA ,  e s t  i ncub6e  ~ 37 ° p e n d a n t  36 h.  L a  

4 S. G. WILDMAN et J. BONNER, Arch. Biochem. 14, 381 (1947). 
M. K. BRAKXE et L. G. NICKELL, Arch. Biochem. Biophys. 32, 

28 {1951). - S. C. BAOSOR, Bot. Gaz. 104, 115 (1942). 
e p. E. PILET et G. TURIAN, Bull. Soc. vaud. Sci. nat. 6~, 403 

(195~). 
7 H. WAN~C~U, Ber. schweiz, bat. Ges. 6~, 205 (1952). - F. M. 

G~ROLA et E. VACCAR[, Rend. Ist. Lombardo Sci. Lett. 88, 575 
(1055).- R. Fvjii,  Bot. Mag. Tokyo 69, 34 (1956). 

du r6e  d ' i n c u b a t i o n  p r 6 c 6 d a n t  la r6v61at ion de l ' a m i d o n  
r6s idue l  p a r  le r6ac t i f  de  Lugo l  (I 2 + IK)  a & 6  Iix6e & 
la  su i t e  de d i v e r s  essais  pr61iminai res  qu i  nous  o n t  p e r m i s  
de  e o n s t a t e r  qu ' e l l e  f o u r n i t  la  mei l l eure  r 6 a c t i o n  diff6-  
r en t i e l l e ,  c 'es t -&-dire  la  d i s p a r i t i o n  c o m p l & e  de  l ' a m i d o n  
d a n s  le m61ange le p lus  ae t i f  (Tableau) .  

I1 r e s s o r t  de  ce t a b l e a u  que  la d 6 g r a d a t i o n  de  l ' a m i d o n  
es t  la  p lus  c o m p l e t e  e n  p r6sence  d u  m61ange <(phos- 
p h o r y l a s e ) ) - p h o s p h a t a s e  a c i d e - A B I A .  O n  p e u t  d o n c  ad -  
m e t t r e  que  I ' A B I A  contr61e le m & a b o l i s m e  e n d o c e l l u l a i r e  
de  l ' amidon ,  g race  ~ son  r61e de  r 6 g u l a t e u r  de  l ' a c t i v i t 6  
p h o s p h a t a s i q u e  acide  d a n s  les t i s sus  v 6 g 6 t a u x ,  se lon  le 
s c h 6 m a  s u i v a n t :  

A m i d o n  ~_~ g l u c o s e - p h o s p h a t e  ~ -  g lucose  + p h o s p h a t e  

phosphorylase phosphatase 
¢ 

A B I A  

Exper. 24 
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Summary 

I A A - i n d u c e d  a c t i v a t i o n  of  pur i f i ed  acid  p h o s p h a t a s e  
is r e p o r t e d  and  shown to  d e t e r m i n e  an acce le ra t ion  of 
phosphoro lys i s  of s tarch.  

S o m e  Re la t ionsh ips  B e t w e e n  the  Pancreat i c  
f l-Cells  and the  M e t a b o l i s m  of the E p i p h y s e a l  

Cart i lage  

I. Cartilage A T P  Concentration o/ Young Alloxan 
Diabetic Rats 

DE MOOR 1 and MARTINETTI, and ANDREANI ~ d e m o n -  
s t r a t ed  t h a t  insul in  def ic iency p r o v o k e d  b y  a l l oxan  
d iabe tes  produces ,  besides o the r  b iochemica l  and  
physiologica l  a l te ra t ions ,  a d i m i n u t i o n  of t he  b o d y  
weight  a n d  of ske le ta l  growth .  

As the  ep iphysea l  car t i lage  pa r t i c ipa t e s  to  t he  g r o w t h  
of t h e  bone  in length ,  and  as in enchondra l  oss i f ica t ion  
t h e  p a r t i c i pa t i on  of t he  energe t ic  phosphor ic  bonds  is 
cons iderable  (i.e. A T P ,  see CARTIERa}, the  a u t h o r  wishes  
to  s t u d y  whe the r  t he  d imin i shed  g r o w t h  obse rved  in 
a l loxan  d iabe t ic  ra t s  is a ccompan ied  in e p i p h y s e a l  
ca r t i l age  by  a r educed  c o n c e n t r a t i o n  of A T P .  

Alb ino  male  rats ,  I t a l i cus  s train,  50 days  old, were  
d iv ided  in to  two  groups.  I n  t he  first  group,  a f t e r  12 h 
fast ing,  a l loxan  d iabe tes  was p r o v o k e d  (Merck a l l oxan  
200 m g / k g  in t raper i tonea l ty )  ; t he  second,  which  was the  
cont ro l  group,  was  n o t  t r ea t ed .  T e n  days  a f te r  a t l oxan  
t r e a t m e n t ,  and a f te r  12 h fas t ing,  b lood  sugar  was  
measu red  according  to  NELSON 4, and in t h e  d iabe t ic  
ra t s  (blood sugar  2-8-4-9 g/1000 cm3), anMogous ly  to  
those  of t h e  cont ro l  group,  b o d y  we igh t  and  blood suga r  
were  cont ro l led  e v e r y  5th d a y  for 20 days.  T h i r t y  days  
a f te r  the  a l loxan  in jec t ion ,  h a v i n g  cont ro l led  b o d y  we igh t  
and  blood sugar,  all  d i abe t i c  and  n o r m a l  ra ts ,  12 h 
fasted, were anes thes ized  w i t h  N e m b u t a l  (5 mg/100 g 
b o d y  weight)  and  t h e n  k i l l e d  b y  decap i t a t ion .  T h e  
an te r io r  and  pos te r io r  l imbs  were  r e m o v e d  as r ap id ly  as 
possible, and  placed in a b e a k e r  con t a in ing  ace tone  and  
dry  ice:  t he  ep iphysea l  ca r t i l ages  were  weighed,  h o m o -  
genized wi th  q u a r t z  sand and  CC1,COOH 10% a t  0°C. 
Af ter  cen t r i fuga t ion ,  to  t he  s u p e r n a t a n t  fluid,  neu t ra l i z -  
ed to  p H  8.2, b a r i u m  ace t a t e  was added.  I n  the  precipi-  
t a t e  (bar ium insoluble f rac t ion)  A T P  was measured  a f te r  
L E  PAGE s. P w a s  dosed accord ing  to  t he  BEREMBLUM 
and C~rAIN m e t h o d  ~. I t  is necessary  to  e m p h a s i z e  t he  

1 p. DE MOOR, Exper. Diab. (Ed. Masson, Paris 1953). 
2 R. MARTINETTI and G. A~DREA~I, Boll. Soc. ital. Biol. spcr. 23, 

582 (1947). 
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G. A. LE PAGE, Manometric Techniques and Tissue Metabolism 
(Burgess Publishing Co., ed., 1949), p. 185. 

I. BEREMBLUM and E. CHAIN, Biochem, J. 32, 295 (1938). 

i m p o r t a n c e  in such e x p e r i m e n t s  of choosing ra ts  of the 
same  age:  as a m a t t e r  of fact ,  in a p r e l im ina ry  research, 
I observed  t h a t  t he  A T P  concen t r a t i on  of t he  epiphyseal 
car t i lage  shows, even  for dif ference in the i r  ages of 15-20 
days,  s t a t i s t i ca l ly  s igni f icant  va r ia t ions .  The  decrease 
wi th  age in A T P  concen t r a t i on  in ossif iable cartilage 
is to  be a t t r i b u t e d  to  a progress ive  decrease  during the 
g r o w t h  of the  in t ens i ty  of t he  os teogenic  power.  Ana- 
logous observa t ions ,  r e l a t ive  to  t he  enchondra l  ossifica- 
t ion,  were  m a d e  b y  ZAMBOTTI 7 on the  behav iou r  of the 
coca rboxy lase  and  f l-glucuronidase,  and  by  LORENZI on 
t h e  b e h a v i o u r  of concen t r a t i on  of  p y r u v i c  acid s. 

The  resul ts  ob ta ined  can be  s u m m a r i z e d  as follows: 
(1) The  a l loxan  d iabe t ic  ra t s  showed a remarkable 

d iminu t i on  of t he  b o d y  we igh t  w i t h  a check of growth 
(mean b o d y  weights  a t  t i le  s t a r t  = 60 g; 30 days after 
a l l oxan  t r e a t m e n t  = 30 g. I n  t he  n o r m a l  rats ,  the  body 
we igh t  increased  f rom 60 g to  160 g in 30 days).  

(2) The  A T P  c o n c e n t r a t i o n  in ep iphysea l  cartilage of 
a I loxan  d iabe t ic  ra t s  decreased  b y  a b o u t  40% relative 
to  n o r m a l  ra t s  (epiphyseaI  ca r t i l age  of normal  rats = 
20 mg  P / A T P / 1 0 0  g of we t  t i ssue;  ep iphysea t  cartilage of 
d iabe t i c  ra t s  = 12 mg  P / A T P / 1 0 0  g of we t  weight).  

Such resul ts  c lear ly  show t h a t  in a l loxan  diabetes the 
inh ib i t ion  of skele ta l  g rowth  is a c c o m p a n i e d  with a di- 
m i n u t i o n  of the  A T P  concen t r a t i on  in the  epiphyseal 
car t i lage.  

To con t ro l  whe the r  t he  decreased  A T P  concentration 
in ep iphysea l  ca r t i l age  of a l l oxan  d iabe t ic  rats  can be 
a t t r i b u t e d  exc lus ive ly  to  t he  insul in  def ic iency,  a group 
of a lb ino maic  ra t s  (of age and  s t ra in  iden t ica l  to those 
used in p rev ious  exper iments )  were  t r e a t e d  wi th  insulin 
(Zn-insul in p r o t a m i n a t e  4 U . I . / kg  da i ly  subcutaneously), 
t en  days  a f te r  a l loxan  t r e a t m e n t  (blood glucose 2.8-4.8 
g/1000 cma). The  resul ts  showed t h a t  in insulin-treated 
d iabe t ic  rats,  h y p e r g l y c e m i a  was m u c h  less intense than 
in u n t r e a t e d  d iabe t ic  rats .  I n  addi t ion ,  30 days  after all0- 
x a n  in ject ion,  t he  b o d y  we igh t  was seen to  be the same 
as t h a t  of t he  no rma l  ra t s  (i.e. 160 g) as was also the 
A T P  c o n c e n t r a t i o n  in ep iphysea l  ca r t i l age  (rag 20 P/ 
A T P / 1 0 0  g w e t  weight) .  

Therefore ,  in a l Ioxan  d iabe t ic  ra ts ,  b o t h  t he  decreased 
A T P  c o n c e n t r a t i o n  and  the  d imin i shed  osteogenic 
power  of t he  ep iphysea l  car t i lage ,  are  to  be referred ex- 
c lus ive ly  to  t he  insul in  def ic iency.  

I t  m a y  also be  sugges ted  t h a t  insul in  plays an im- 
p o r t a n t  role in r egu la t i ng  enchondra l  ossification, es- 
pec ia l ly  t h rough  its m a r k e d  cont ro l  of the  multienzyme 
s y s t e m  which  per ta ins  in A T P  me tabo l i sm  and conse- 
q u e n t l y  in all b iochemica l  react ions  which  are  dependent 
on A T P  (i.e. b iosynthes is  of g lycogen  f rom glucose; 
b iosynthes i s  of coca rboxy tase  and chondro i t i n  sulphate, 
etc.).  H o w e v e r ,  th is  hypo thes i s  requi res  fu r the r  evidence. 

These  e x p e r i m e n t a l  results ,  besides  expla in ing  one of 
t he  mechan i sms  by  which insul in  inf luences  enehondral 
ossif icat ion,  are  in good a g r e e m e n t  wi th  CARTI~m'S in 
vitro f indings :  t he  p r i m a r y  impor t ance  of A T P  for nor- 
mal b e h a v i o u r  in t he  os teogenic  process s. 
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