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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. 
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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). 
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E i e r n  nachweisen .  An b e f r u c h t e t e n  E ie rn  is t  das  Aus-  
mass  der  A b n a h m e  des O2-Verbrauchs  gr6sser ,  dTC be-  
s i t z t  d e m n a c h  neben  se iner  b e k a n n t e n  e l ek t iven  Wir -  
k u n g  auf  die E n d p l a t t e n  der  m o t o r i s c h e n  N e r v e n  2 auch  

d-Tubocurarinchlorid wurde uns freundlicherweise vonder Firma 
Chemische Fabrik Asta (Brackwede), Prostigmin und Mestinon yon 
d e r  Firma Hoffmann La-Roche (Grenzach) zur Verfiigung gestellt. 

H. u n d  E. HOFMANN 
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I n s t i t u t  / i i r  Pharmakolog ie  der Fr iedr ich-Schi l ler -Uni -  
versitiit  J e n a  und  Zoologische S ta t ion  Neapel ,  den 1. Juni  
1956. 

S u m m a r y  

d-Tubocura r inch lo r ide  is s h o w n  to  i nh ib i t  t h e  respira- 
t ion  of s ea -u rch in  eggs in  vitro in c o n c e n t r a t i o n s  up to 
1.2 m g % .  This  ef fect  is n o t  i n h i b i t e d  b y  Pros t igmin  
or  Mes t inon .  

Abb. 1. O~-Verbraueh der unbefruchteten Eier von Psammechinus 
microtuberculatus nach der Einwirkung yon dTC. K Kontrolle; 
A 1,9 mg% dTC; B 5 mg% dTC; C 7,5 rag% dTC. Versuch bei 2I°; 

Einkippen der Pharmakal6sung bei ~,. 

eine d i r ek t e  W i r k u n g  auf  die Einzelzel le .  P r o s t i g m i n  
bzw. Mes t inon ,  we lche  die C u r a r e w i r k u n g  an  der  mo to r i -  
schen  E n d p l a t t e  b e k a n n t l i c h  a u f h e b e n  3, v e r m 6 g e n  die 
d u t c h  dTC h e r v o r g e r u f e n e  S e n k u n g  des O2-Verbrauchs  
n i ch t  zu an tagon i s i e ren .  
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Abb. 2. O2-Verbrauch der befruchteten Eier yon Psammechinus 
microtuberculatus nach dTC. A 7,5 mg%; B 5 rag%; C 1 rag%. 

Versuch bei 91 °. 

Vi ta l f / i rbeversuche  m i t  N e u t r a l r o t  d e u t e n  d a r a u f  hin,  
dass  die d u r c h  dTC h e r v o r g e r u f e n e  S e n k u n g  des O2-Ver- 
b rauches  d u r c h  eine V e r m i n d e r u n g  der  Grenzf l i ichen-  
durchl / i ss igkei t  h e r v o r g e r u f e n  wird.  Ausf i ih r l i che  Dar -  
s te l lung und  Diskuss ion  der  E r g e b n i s s e  an a n d e r e r  
Ste l lO.  

2 CL. BERNARD und T.-J. PELOUZE, C. r. Acad. Sci. 31,533 (1850)'. - 
A. I'~SLLIKER, C. r. Acad. Sei. 43, 824 (1856). - G. CoPPP.E, Arch. int. 
Phymol. 53, 327 (1943). 
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Quantitative Paper Chromatography 
of Lipids 1 

P a p e r  c h r o m a t o g r a p h i c  s e p a r a t i o n s  of l ipids have 
been  car r ied  ou t  m o s t l y  b y  us ing reve r sed  p h a s e  methods 
w i t h  h y d r o c a r b o n s  as t h e  s t a t i o n a r y  a n d  po la r  solvents 
(methanol ,  acet ic  acid, water)  as t h e  mobi l e  phase  2. The 
c o m m o n l y  used ind ica to r s  for s t a i n i n g  h a v e  been  Rhoda- 
min  B, c o p p e r  a c e t a t e  c o m b i n e d  w i t h  p o t a s s i u m  ferrous 
cyan ide  3, or  s imi la r  c o m p o u n d s  w h i c h  are  r e s t r i c t ed  es- 
sen t i a l ly  to  t h e  d e t e c t i o n  of l ipids h a v i n g  a free carboxyl 
group.  I n d i c a t o r  m e t h o d s  i n d e p e n d e n t  of functional 
g roups  h a v e  b e e n  dev ised  for u n s a t u r a t e d  es ters  by 
c h r o m a t o g r a p h i n g  t h e i r  mercur i c  a c e t a t e  complexes  4 
a n d  d e t e c t i n g  t h e m  w i t h  d i p h e n y l c a r b a z o n e  which 
fo rms  a colored spo t  w i th  t he  m e r c u r y  c o m p o u n d .  All 
l ip ids  c h r o m a t o g r a p h e d  on glass f iber  p a p e r  can be 
loca ted  b y  cha r r ing  w i t h  sul fur ic  acid 5. Use  of paper 
c h r o m a t o g r a p h y  for t h e  q u a n t i t a t i v e  d e t e r m i n a t i o n  of 
l ipids has  been  r e p o r t e d  on ly  for one  of t hese  methods  ~ 
a n d  has  been  l imi ted  to  t he  d e t e r m i n a t i o n  of acids. 

R e c e n t l y  MANGI~LD, LAMP and  SCHLtgNK 7 have  de- 
sc r ibed  t h e  c h r o m a t o g r a p h y  of l ipids  on siliconized 
p a p e r  as t h e  s t a t i o n a r y  p h a s e  w i t h  aqueous  acet ic  acid 
as t h e  mobi l e  phase .  This  s y s t e m  sepa ra t e s  l ipids con- 
s i s t ing  essen t i a l ly  of one  long-cha in  m o i e t y  (acids, 
es ters ,  a ldehydes ,  alcohols,  monoglycer ides )  while a 
c h l o r o f o r m - m e t h a n o l  m i x t u r e  can  be  used  to  separate 
t he  t r ig lycer ides .  Two ind i ca to r s  cover  t he  whole  variety 
of c o m p o u n d s ,  r egard less  of t he i r  func t iona l  groups. 
Iod ine  v a p o r s  r eac t  w i t h  any  l ipid h a v i n g  doub le  bonds 
to  yie ld  ye l l owi sh -b rown  spo t s  on a l ight  background.  
S a t u r a t e d  l ipids can be d e t e c t e d  b y  m e a n s  of a-cyclo- 
d e x t r i n  (cyc lohexaamylose)  a n d  s u b s e q u e n t  iodine  treat- 

1 This work has been supported by a research grant from the 
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Foundation. Hormel Institute publication No. 143. 
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