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P l o t t i n g  log k aga ins t  a for the  p a r a - s u b s t i t u t e d  acids  
and  for the  u n s u b s t i t u t e d  acid we ob ta in  a s t r a i gh t  line 
the  g r a d i e n t  of which  gives 0 = 1.43. 

MARY S. WHEATLF.Y 

Chemistry Laboratory, University o/ New Brunswick,  
Fredericton, N.  B., March 79, 1956. 

Zusammen/assung 

Die R e k o m b i n a t i o n s g e s c h w i n d i g k e i t  yon  P h e n y l -  
g l y o x y l a t i o n e n  u n d  H y d r o n i u m i o n e n  wi rd  aufs  neue  in 
neu t r a l e r  LOsung b e s t i m m t ,  und  es wird  gezeigt ,  dass  sie 
dem Wer t ,  der  yon  uns  f r t iher  in a lka l i scher  L6sung  ge- 
f u n d e n  wurde ,  en t sp r i ch t .  Beide  ~Verte s t i m m e n  auch  
mi t  den  L i t e r a t u r a n g a b e n  t iberein.  

Die R e k o m b i n a t i o n s g e s c h w i n d i g k e i t e n  e iner  Serie yon  
s u b s t i t u i e r t e n  Phenylg lyoxyls~iuren  und  die R e k o m b i -  
n a t i o n s g e s c h w i n d i g k e i t  yon  P h e n y l g l y o x y l a t -  und  Deu-  
t e r o n i u m i o n e n  werden  angegeben .  

In Vitro C a l c i f i c a t i o n  o f  C o l l a g e n  

We h a v e  f o u n d  t h a t  u n d e r  su i tab le  cond i t i ons  it is 
poss ib le  t o  o b t a i n  ca lc ium p h o s p h a t e  ins ide  collagen 
f ibres  in t he  fo rm of h y d r o x y a p a t i t e ,  This  was  observed 
in t h e  course  of a series of s tud ies  u n d e r t a k e n  in con- 
t i n u a t i o n  of t h e  o b s e r v a t i o n s  on tile o r i e n t e d  crystalli- 
za t ion  of so luble  ino rgan ic  sa l t s  in col lagen 1. Several 
insoluble  c o m p o u n d s  like si lver  oxide,  wh i t e  lead,  cal- 
c ium f luor ide a n d  ca lc ium c a r b o n a t e  could  be crystal- 
lized inside col lagen f ibres  b y  keep ing  t h e m  in solutions 
c o n t a i n i n g  su i t ab le  c o n c e n t r a t i o n s  of t h e  r equ i red  ions. 
A t t e m p t s  were  t h e n  m a d e  to  p r e c i p i t a t e  ca lc ium phos- 
p h a t e  f rom R i n g e r  solut ion,  m i x t u r e s  of mono-  and  di- 
s o d i u m  p h o s p h a t e  so lu t ions  w i th  ca lc ium chlor ide  solu- 
t ion  and  smal l  v a r i a t i o n s  of these ,  b u t  t h e y  were  not 
successful .  S o m e t i m e s  ca lc ium c a r b o n a t e  or calcium 
o r t h o p h o s p h a t e  d i h y d r a t e  c rys ta l l i zed  in t h e  collagen 
b u t  only  s l ight ly .  H o w e v e r ,  if col lagen f ibres  are  kept 
in a w a t e r  suspens ion  of p r e c i p i t a t e d  ca lc ium phosphate  
(B.D.H.)  t h e n  an exce l l en t  p r e c i p i t a t i o n  of hydroxyapa-  

1 G. N. RAMACHANDRAN and G. K, AMBADY, Exper. 11, 343 
(£9~5). 
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rite inside the  col lagen is ob ta ined .  I t  m a y  be ment ioned  
that  the  fibre was k e p t  in t h e  s u p e r n a t a n t  solut ion ove r  
the solid ca lc ium p h o s p h a t e  and t h a t  the  specimen was 
unchanged on washing  wi th  dis t i l led water .  The  X - r a y  
diffract ion p a t t e r n  of a typ ica l  specimen,  toge ther  wi th  
the p a t t e r n  g iven by  a bone  specimen,  are shown in the  
Figure (a) and  (b). The  resemblance  be tween  the  two  
is s t r ik ing  b u t  for the  g rea te r  sharpness  of the  lines 
observed in the  syn the t i c  specimen,  showing  t h a t  the  
part icle size of the  h y d r o x y a p a t i t e  crysta ls  is much  
larger. 

g 

calc i f icat ion of car t i lage  h a v e  i n v a r i a b l y  been made  on ly  
wi th  col tagenous  tissue. 

G. N. RAMACHANDRAN and  M. S. SANTHANAM 

Department o/ Physics ,  Universi ty  o/ Madras,  India,  
June  1, 1956. 

Zusammen[assung  

In Collagenfasern kann  durch  A u f b e w a h r e n  in e iner  
w~isserigen Suspension yon gefMl tem K a l c i n m p h o s p b a t  
eine Ablagerung  yon H y d r o x y a p a t i t  e rha l t en  werden.  
I)er Niederschtag l~sst sich dnrch  Waschen  m i t  VCasser 
nicht  entfernen.  Das R 6 n t g e n b i l d  der  A b s c h e i d u n g  
gleicht  we i tgehend  demjen igen  des anorgan i schen  Be- 
s tandte i ls  der  Knochen .  Nach  Zuff igung einer  Spur  
Zitronens~iure ist  aueh  die Tei lchengr6sse  von  derse lben  
Ordnung  wie im Knoehen .  

H E N D R I C K S  2 has sugges ted  that ,  in bone, ca rbona te  
and c i t ra te  ions occur  essent ia l ly  on the  surface of the  
hyd roxyapa t i t e  crys ta ls  and t h a t  the i r  occurrence  l imits  
the par t ic le  size. Consequen t ly  expe r imen t s  were made  
by (a) pass ing ca rbon  d ioxide  con t inuous ly  th rough  the  
suspension of  ca lc ium p h o s p h a t e  and (b) add ing  ci tr ic  
acid to it. The  fo rmer  had  p rac t i ca l ly  no effect  on the  
particle size, whi le  the  l a t t e r  def in i te ly  decreased the  
particle size a t  v e r y  low concent ra t ions .  The  o p t i m u m  
condit ion was ob t a ined  by  add ing  0.02 rng/ml of citric 
acid wi th  t he  p H  of t he  solut ion ad jus ted  to 7.6 by ad- 
dition of 10% a m m o n i u m  hydrox ide .  The  X - r a y  diffrac- 
tion p a t t e r n  of a spec imen  ob ta ined  wi th  this solut ion 
is shown in the  F igure  (c) and the  very  close correspond-  
ence to the  bone  p a t t e r n  is n o t e w o r t h y .  Thus the  syn-  
thetic f o r m a t i o n  of a mater ia l  ve ry  s imi la r  to bone from 
collagen appears  to  h a v e  been achieved.  

A n u m b e r  of o the r  obse rva t ions  have  also been  made, 
such as the  inh ib i t ing  effect  of cer ta in  ions and the  rela- 
tive depos i t ion  of ca lc ium phospha t e  and  o ther  salts  
when bo th  a re  present .  These  deta i ls  will be publ ished 
elsewhere in due  course.  Th is  appea r s  to  be the  first  
time t h a t  t he  depos i t ion  of h y d r o x y a p a t i t e  on col lagen 
fibres as such has  been obta ined .  Prev ious  s tudies  on the  

2 S. B. HENDRICKS and "vV. L. HILL, Metabolic Interrelations, 
Transactions of the Third Conference of Macy Foundation (New 
York 1951), p, 173. 

W i r k u n g  v o n  ~ - T u b o c u r a r t n c h l o r t d  a u f  d e n  
0 2 - V e r b r a u c h  d e r  E i e r  v o n  

Psammechinus  mlcrotuberculatns  

Es wurde  der  Einf luss  yon ,%Tubocurar inch lor id  
(dTC) 1 auf  den Stoffwechsel  yon Seeigeleiern s tud ie r t .  
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Die Un te r suchungen  wurden  im Mai 1956 in Neapel  an 
be f ruch te t en  und unbe f ruch t e t en  E ie rn  yon Psammechi -  
nus microtuberculatus durchgeff ihr t ,  A n w e n d u n g  fand 
die d i rek te  Messmethodc  nach W a r b u r g  mi t  CO2-Ab- 
sorpt ion durch  12prozent ige  K O H :  im A t m u n g s r a u m  
3 cm ~ 5% Eisuspens ion  in Golfwasser ,  Versuchs tempe-  
ra tu r  21 °, Schf i t t e lgeschwind igke i t  90 Einzelschl / ige  
min  -1, E x k u r s i o n  5 cm, Gasphase  Luft ,  B e s t i m m u n g  
der  Stof fwechselgr6ssen  tiber 2-3 h in 20-Minu ten-Ab-  
st~inden nach  U m r e c h n u n g  auf  G r u n d b e d i n g u n g  mi t  
der  Warbu rgsehen  Formel  ffir die Gef~isskonstante und  
graphische  Dars t e l lung  der  Qo~-Einzelwer te  in e inem 
K o o r d i n a t e n s y s t e m  nach der  Zeit.  

Die U n t e r s u c h u n g e n  haben  ergeben,  dass  dTC in 
K o n z e n t r a t i o n e n  fiber 1,2 m g %  den O2-Verbrauch  yon  
Seeigeleiern s igni f ikant  senkt .  Dieser  E f f e k t  l~isst sich 
sowoht an  be f ruch t e t en  als auch  an u n b e f r u c h t e t e n  

1 H. KING und K. FOLKERS, Science 97, 467 (1943). 


