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The Accumulat ion of 3-Iodo N , N ,  
Diacet-6 Aminobenzoic  Acid (IDAB) 

in Growth Areas of Bone 1 

SCHORR et al. 2,a f o u n d  t h a t  n e w  b o n e  f o r m a t i o n  in  m a -  
l i g n a n t  b o n e  cond i t ions ,  os t eo ly t i c  a n d  os teoplas t ic ,  a re  
s t a i n e d  se lec t ive ly  in  vivo b y  a l i za r in  su lphona t e .  A f t e r  
e x p e r i m e n t s  a p p l y i n g  I TM l a b e l l e d  4-iodo a l izar ine  h a d  
fai led due  to  t he  f a s t  de iod i sa t ion  of t h i s  c o m p o u n d * ,  t h e  
b e h a v i o u r  in vivo of 3-iodo N, N d i a c e t - 6 - a m i n o b e n z o i e  
acid labe l led  w i t h  iodine  131 was  inves t iga t ed .  Th i s  re- 
agen t ,  w h i c h  p r o b a b l y  ac t s  as a t r i d e n t a t e  c h e l a t i n g  agen t ,  
gave  pos i t ive  resul ts ,  showing  super io r  a f f in i ty  for new  
b o n e  fo rma t ions ,  as c o m p a r e d  to  iodo a l i za r in  s u l p h o n i c  
acid.  

ExperimentaL 3 iodo N , N ,  d i a c e t - 6 - a m i n o b e n z o i c  acid 
( I D A B )  labe l led  w i t h  I TM, was  s y n t h e s i z e d  b y  c o n d e n s a -  
t i o n  of 4-iodo a n t h r a n i l i c  acid w i t h  ch lo roa t i c  acid.  

NH~ N(CH~COOH)~ 

. 

/ '  +2Cl  CH2COOH ~ x / J  +2HC1 
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T h e  label led  I D A B  h a d  a specif ic  a c t i v i t y  of 1 mic ro -  
cu r i e / r ag  a n d  i t  was  used u n t i l  t h e  a c t i v i t y  d r o p p e d  t o  one  
t e n t h  of  th i s  va lue .  0.2, 1.0, a n d  5 %  so lu t ions  of  I D A B  
a t  p H  6-7.5  were  i n j e c t e d  i n t r a p e r i t o n a l l y  to  y o u n g  r a t s  
(average  we igh t  100 g), wh ich  were s u b s e q u e n t l y  sacr i f iced 
a t  p r e d e t e r m i n e d  in te rva l s .  T h e  specific a c t i v i t y  of t h e  
f resh  t i ssues  was  d e t e r m i n e d  a n d  expressed  as counts ]  
m i n / g  t issue.  The  relative specific dctivity is de f ined  as t he  
r a t i o  of t h e  specific a c t i v i t y  of a g iven  t i ssue  to  t h a t  of 
blood.  T h e  % of i n j ec t ed  dose was  ca l cu l a t ed  f rom t h e  
a c t i v i t y  of t h e  i n j ec t ed  dose c o m p a r e d  to  t h e  ac t iv i t i e s  
found  in  t issues,  c o u n t e d  u n d e r  t h e  s a m e  cond i t i ons  a n d  
co r rec t ed  for  t h e  d e c a y  of iodine  131. Doses  o v e r  i 0  m g  
were  i n j e c t e d  e i t h e r  in  a s ingle  i n j e c t i o n  or  b y  r e p e a t e d  
i n j e c t i o n s  of  10 m g  each,  a t  2 h in t e rva l s .  No tox ic  effects  
were  obse rved  e v e n  a f t e r  doses  of  200 m g / r a t .  The  cal lus  
in  r a t s  a n d  in r a b b i t  were  p r o d u c e d  b y  de l ibe ra t e  f r ac tu r e  
of t he  t ib ia .  I n  t h e  in vivo t r a c i n g  e x p e r i m e n t ,  a dose of 
500 mierocur ies  of l abe l led  I D A B  in 2 ml  of 1% so lu t ion  
was  i n j ec t ed  to  a r a b b i t  (1200 g), t h e  t i b i a  of which  was 
f r a c t u r e d  f ive days  before  t h e  I D A B  a d m i n i s t r a t i o n .  T h e  
legs of t h e  r a b b i t  were s c a n n e d  w i t h  a med ica l  t y p e  colli- 
m a t e d  sc in t i l l a t ion  counte r .  

Results and Discussion. T a b l e  I p r e sen t s  t he  c o n c e n t r a -  
t i ons  of I D A B  in  blood,  epiphyses ,  a n d  in t h e  t h y r o i d  
g land ,  r e l a t e d  t o  t h e  i n j ec t ed  dose. F r o m  t h i s  T a b l e  t h e  
f a t e  of t h e  i n j ec t ed  d r u g  m a y  be  seen. T h e  d a t a  a re  ca lcu-  
l a t ed  a s s u m i n g  t h a t  t h e  ave r age  100 g r a t  h a s  5.5 g of 
blood,  2.5 g of ep iphyses ,  a n d  10 m g  of t h y r o i d  t issue.  T h e  
specif ic  a c t i v i t y  found  in  o t h e r  t issues,  e.g.  musc le  a n d  
l iver,  d id  no t  differ  a p p r e c i a b l y  f rom t h a t  found  in b lood.  

The  biological  ha l f - l ives  for t h e  r e t e n t i o n  of t h e  I TM ac- 
t i v i t y  in  r a t s  were  de r ived  graphica l ly .  I t  was  found  t h a t  
I D A B  is c leared  f rom b lood  in t h e  f i rs t  few hours ,  w i t h  a 
biological  half- l i fe  of  2 h.  L a t e r  t h e  exc re t ion  r a t e  is re- 
duced ,  a n d  be tween  8 -64  h a f t e r  in jec t ion ,  a biological  
half- l i fe  of  20 h was  obse rved .  

T h e  c o n c e n t r a t i o n  of I D A B  in  b o n e  d rops  a t  a m u c h  
s lower  r a t e ,  n a m e l y  w i t h  a n  e s t i m a t e d  b io logica l  half- l i fe  
of ove r  100 h.  T h e  d i f ference  b e t w e e n  t h e  r a t e  of c lea rance  
of I D A B  f rom b lood  a n d  f rom bone ,  r e su l t s  in  a rise of t h e  
r e l a t ive  c o n c e n t r a t i o n  of I D A B  in b o n e  as c o m p a r e d  to  
t h a t  in  blood.  

Tab. I. The Fraction of the Injected Dose Retained in Blood, 
Thyroid, and Epiphyses after Injection of 10 mg IDAB 

{% of injected dose). 
i I 

l J 
Blood [7.3 2.0 0.59 0.25 0.13 0.14 0.0730.036[ 
Thyroid ] 0.087 0.048 0.055 0.092 0.058 0.037 0.028 0.045 t 
Bone [2.7 1.9 0.8 0.47 0.45 0.59 0.41 0.38 [ 

Tab. II. The Effect of Dose and Rate of Administration on the 
Relative Concentrations and on the Percentage of Injected Dose 

Accumulated in 1 g of Epiphyses. 
(Rats sacrificed 85-36 h after last injection) 

Single Dose 

10 mg 

50 mg 

Repeated 
Doses 

5 x  5 m g  
4 x 10 mg 

4 x 50 mg 

Relative 
Spec. cone. 

11.7 
5.0 
8.7 

12.5 
4.9 

% of 
injected dose 

0.16 
0.12 
0.14 
0.16 
0.15 

I t  was  found  t h a t  va r ious  bone  t i ssues  show d i f f e ren t  
a f f i n i t y  for I D A B ;  epiphyses ,  skull ,  a n d  cal lus  f o r m a t i o n  
a c c u m u l a t e  I D A B  to  a h i g h e r  e x t e n t  t h a n  o t h e r  bones .  
T h e  d i f ferences  b e t w e e n  t h e  r e l a t i ve  c o n c e n t r a t i o n s  in  t h e  
va r ious  b o n e  t i s sues  d imin i shes  w i t h  t ime .  

T h e  ef fec t  of dose of I D A B  a n d  i t s  r a t e  of  a d m i n i s t r a -  
t ion  is d e m o n s t r a t e d  in  T a h l a . I I .  

I t  m a y  be conc luded  t h a t  w h a t e v e r  dose of I D A B  is 
a d m i n i s t e r e d  to  ra ts ,  d i s r ega rd ing  r a t e  of a d m i n i s t r a t i o n ,  
we found  a b o u t  0 .15% of t h e  i n j ec t ed  dose /g  of a v e r a g e  
bone  t issue,  w i t h  local  c o n c e n t r a t i o n s  two  fold h i g h e r  in  
a reas  of r a p i d l y  growing  bone .  T a k i n g  t h e  r a t e  of exc re t ion  
of  I D A B  in to  cons ide ra t ion ,  t he se  va lues  sugges ted  i t s  
a p p l i c a t i o n  for  t h e  d e t e c t i o n  in vivo of g rowing  p a r t s  of 
bone .  I n  a p r e l i m i n a r y  e x p e r i m e n t ,  a cal lus  f o r m a t i o n  in  
t h e  t i b i a  of a r a b b i t  was  d e t e c t a b l e  b y  in vivo scann ing .  
T e n  d a y s  a f t e r  a d m i n i s t r a t i o n  of I D A B ,  a local  a c t i v i t y  
6 fold h i g h e r  t h a n  in  ne ighboUr ing  bones  was  d e m o n -  
s t r a t ed .  
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Rdsumd 

I D A B  m a r q u 6  avec  Iode  131 6 taf t  a d m i n i s t r 6  a u x  r a t s  
p o u r  d 6 t e r m i n e r  sa  d i s t r i b u t i o n  e n t r e  les t i ssus  des ra ts .  
On  t r o u v e  que  I D A B  es t  accumul6  s e l e c t i v e m e n t  p a r  les 
pa r t i e s  c ro i s san tes  des os. D e u x  ou t ro i s  jours  apr~s  Fin-  
jec t ion ,  l ' a c t i v i t 6  sp6cif ique des os 6 ta f t  v i n g t  fois p lus  
g r a n d e  que  celle qu i  se t r o u v e  d a n s  le sang.  
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