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Act ion of arninoacetoni t r i le  on bone collagen in tissue c u ~  

While lath3"rogens produce  m a r k e d  a l te ra t ions  in the  s t reng th  and  s t ructure ,  of, cm~- 
nect ive tissues x,2' thei r  direct  act ion on these tissues has not  been demon.~tmtett.  
Since an increased e x t r a c t a b i l i t y  of collagen has been shown to paral lel  the  syrnptf~rn.- 
of l a thy r i sm ~ and  since t issue hydroxypro l ine  has been shown to reflect collagei 
content  ~, we have  used the  ex t r ac t ab i l i t y  of hydroxypro l ine  in neu t ra l  salt  soh r tmi>  
as a means  of de te rmin ing  a n y  direct  effect of aminoacetoni t r i le  ~ on bone g r , ~ m  
in rol ler - tube t issue cul tures.  P re l imina ry  exper iments  indicated t ha t  arnin-,a~;et-- 
nitri le caused a significant increase in the  a m o u n t  of collagen extractable,  with rr ?']I 
NaCI f rom 5-day-mouse  calvar ia  (minus the occipital b,me) grown in our .%,stem-ureter 
condit ions which lead to  the  format ion  of new osteoid within 2 weeks. In the preselv 
s t u d y  we have  repea ted  this  expe r imen t  in the  presence of un i fo rmly  labelled I;---'4( ._ 
proline in the  s u p e r n a t a n t  fluid. 

E a c h  ca lvar ium,  a t t a c h e d  to a coverslip b y  means  of a claicken-plasma clot. .~a:- 
inser ted into a Le ighton  tube  conta in ing  2 mI of Gey 's  balanced salt so lu t ion .  ¢hi6t~ 
embrvo  ex t rac t  and  hea ted  horse se rum in a rat io of 6 - 2 : 2  4. Radioac t ive  :pr0Iin,. 
(o.x t~C/ml) was added  to  the  whole med ium,  the  exper imenta l  media  receiving 2~. ,rr 
5o/~g of aminoace toni t r i le  in addi t ion.  The media  were replaced every  2 days.  )kite-r 
14 days  the  ca lvar ia  (wet wt . ,  approx.  8 nag) were removed,  r insed in o.If~ 'M ?Na(!l 
at  room t e m p e r a t u r e  and  placed in 5 ml  of I ~"l NaC1 (pH 7.4) at 4 °. After  4,~:t~:~h,. 
ex t rac t  was sepa ra ted  f rom the  residue and bo th  were hydro lvzed  at 12{1 . . . .  t~yr B )tl 
in 6 N HCI. H y d r o x y p r o l i n e  ~ and [x4Cn2hydroxyproline ~ assays were carried otrt: ,m 
the  hydro lysa tes .  Microscopic observati,.;n:; of the fibroblastic outgrov¢fii did mm 
reveal  a n y  cy to toxie  act ion of the  l a thyrogen  at these dose levels. 
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extracted by z I~1 NaCI 

Hydroxyproli*~e [**C]Hydroxyproline 
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t M NaCI extract Residue. 

N o n e  i .  4 o . z  3 - 4  r o . 2  2 3 2  @. 4 ° 0 2  ~ 3 
I o  t t g  a m i n o a c e t o n i t r i l e / m l  5 . 4  - -  o .  t 1 4 . 8  7 i . I  2 4 t  - 9 ~ t  - 
5 ° p g  a m i n o a c e t o n i t r i l e / m l  t o . 9  x 1 -7  4 ° , l  " 3 . 0  2 3 3  -~ 3 4 2  = q 

* E a c h  v a l u e  i s  t h e  a v e r a g e  o b t a i n e d  f r o m  -t s a m p l e s  f o l l o w e d  b y  t h e  s t a n d a r d  e r r o r .  

The percen tage  of to ta l  tissue hydroxypro l ine  ex t r ac t ab le  wi th  I M NaC1 :fr~.m~ 
the  ca lvar ia  was m a r k e d l y  e levated by  aminoacetoni t r i le  t r e a t m e n t  (Table ii).-~hi~- 
effect was  more  pronounced  at  the higher  dose. An even grea te r  effect was obselrvett 
on  the  e x t r a c t a b i l i t y  of [z4C]hydroxyproline indicat ing t h a t  newly  synthesized ~6]- 
lagen was more  susceptible to the  act ion of aminoacetoni t r i le  t han  wa.s :the ,o~tl 
collagen. In t e r e s t i ng ly  the  specific ac t iv i ty  of hydroxypro l ine  in the  ex t rac t s  iin ~_~I 
NaCI was the  same in the  control  as in the aminoace toni t r i !e - t rea ted  samptes~qtiRv 
the  specific a c t i v i t y  of hydroxypro l ine  in the residue was m a r k e d l y  r e d t t c e d ; i n ~ t ~ -  
.~amples. 

" T h e  a m i n o a c e t o n i t , - i l e  h y d r o g e n  s u l f a t e  w a s  s u p p l i e d  l ) y  A b b o t t  L a b o r a t o r i e s .  
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These results indicate t h a t  aminoacetonitrile can act directly on bone in tissue 
culture to cause an al terat ion in the ext rac tabi l i ty  of collagen similar to t ha t  observed 
in vivo. Since the hydroxyproline in the salt extracts  was labeled equally in the control 
and aminoacetonitri le samples, while the specific act ivi ty  of hydroxyproline in the 
residue was depressed by  aminoacetonitrile,  it seems likely tha t  the la t ter  exerts its 
action by blocking the normal matura t ion  process whereby newly synthesized collagen 
is converted to an insoluble matrixL A similar mechanism has been proposed to 
account for the action in vivo of another  la thyrogen fl-aminopropionitrile s-I0. 
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Macromolecular properties and biological activity of heparin 
II. Further electrophoretic studies 

In a previous publication on the electrophoresis of heparin x, it was shown tha t  the 
number  of components obseI~'ed and their  relative concentrat ions were strongly depen- 
dent  on the ionic strength.  This phenomenon was a t t r ibu ted  to the formation of reaction 
boundaries. In  the same publication it was also shown tha t  a correlation existed 
between the ant icoagulant  act ivi ty  and  the relative amount  of a new intermediate  
peak formed when heparin was subjected to electrophoresis in the presepce of strepto- 
mycin. I t  is the obiect of this work to examine furth,~.r the react ion-botmdary hy- 
pothesis and to use the da ta  available on the hepa r in - s t r ep tomyc in  complex to 
a t t emp t  fur ther  purification of heparin. 

All electrophoresis runs were performed in a Spinco Model H Electrophoresis-  
Diffusion Apparatus.  Analytical  runs were made in eithei the 2-ml or the i I - m l  cell 
depending on the amount  of material  avail,'~ble. The prepala t ive  runs were performed 
in the 8o-ml preparat ive cell using the automat ic  sampli~,,g a t t achment  of the in- 
s t rument  to wi thdraw fraction. 

Analytical moving-boundary electrophoresis on a commercial heparin from pig 
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