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A b s o r p t i o n s s p e k t r u m  von M e l a n i n p i g m e n t  ~ 

M e l a n i n g r a n u l a  im D u r c h m e s s e r  von  e t w a  2 - 4  if, yon  
e i n e m  Fa l l  yon  a u s g e d e h n t e r  M e l a n o b l a s t o m a t o s e  b e i m  
M e n s c h e n  i so l ie r t  u n d  e inze ln  m i k r o s p e k t r o p h o t o -  
m e t r i s c h  a u s g e m e s s e n ,  ze igen  fo lgendes  E x t i n k t i o n s d i a -  
g r a m m  (siehe A b b i l d u n g ,  K u r v e  2): die A b s o r p t i o n  be-  
g i n n t  im r o t e n  B e r e i c h  des  s i c h t b a r e n  L ich te s  u n d  s t e ig t  
von  d o r t  z u n e h m e n d  u n d  s t e t i g  an  bis  z u m  v i o l e t t e n  
E n d e  des  S p e k t r u m s .  E i n  a u s g e s p r o c h e n e s  E x t i n k t i o n s -  
m a x i m u m  fehl t .  
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Extinktionsdiagramme von einzelnen Melaninpigmentkfrnchen 
(Kurve 2) und yore KOH-Auszug einer }Ielanoblastomnmtastase 

(Kurve 1). 

I m  a l l g e m e i n e n  muss  m a n  bet  m i k r o p h o t o m e t r i s c h e n  
M e s s u n g e n  in  d iesen  D i m e n s i o n e n  m i t  e i n e m  m e h r  ode r  
wen ige r  s t a r k  ausgep r i i g t en  S t r e u f e h l e r  r e c h n e n ,  dessen  
A u s m a s s  b e k a n n t l i c h  zur  ku r zw e l l i gen  Sei te  des  Spek-  
t r u m s  h in  e r h e b l i c h  z u n i m m t .  M o d e l l v e r s u c h e  a n  w~isse- 
r igen  T h i o n i n l 6 s u n g e n ,  d e r e n  E x t i n k t i o n s m a x i m u m  be t  
610 m s  l i eg t  u n d  sehr  s cha r f  b e g r e n z t  ist ,  u n d  a n  Th io -  
n i n k r i s t a l l e n  y o n  ~ihnlicher  G r 6 s s e n o r d n u n g  wie die ge- 
m e s s e n e n  M e l a n i n g r a n u l a  h a t t e n  das  s eh r  d e u t l i c h  ge- 
zeigt .  W e n n  m a n  zur  p h o t o m e t r i s c h e n  A na l y s e  al ler-  
d ings  P i g m e n t k b r n c h e n  a u s w g h l t ,  die m 6 g l i c h s t  fret  yon  
o p t i s c h e n  I n h o m o g e n i t ~ i t e n  e r s c h e i n e n  u n d  m i t  h o h e r  
n u m e r i s c h e r  A p e r t u r  (1,25) des  M i k r o s k o p o b j e k t i v s  
a r b e i t e t ,  d a n n  l~isst s ich  das  so e r h a l t e n e  E r g e b n i s  seh r  
g u t  v e r g l e i c h e n  m i t  d e m  E x t i n k t i o n s d i a g r a m m ,  das  in  
vitro - in K t i v e t t e n  y o n  1 c m  S c h i c h t t i e f e  - im K O H -  
A u s z u g  v o m  g le ichen  M e l a n o b l a s t o m  e r m i t t e l t  w u r d e  
( A b b i l d u n g ,  K u r v e  1), u n d  e b e n s o  m i t  den  B e o b a c h -  
t u n g e n  y o n  EDWARDS u n d  a n d e r e n .  E s  zeigt  s ich  also, 
dass  die r e in  m i k r o s k o p i s c h  e r h a l t e n e n  A b s o r p t i o n s -  
wer te ,  die be t  den  v o r l i e g e n d e n  U n t e r s u c h u n g e n  n a c h  
den  in a a n g e g e b e n e n  V e r f a h r e n  e r m i t t e l t  wurden ,  m i t  
d e n  M a k r o w e r t e n  d u r c h a u s  i d e n t i s c h  s ind .  

j .  MEYER-ARENDT u n d  M. BAYER 

Palhologisches Ins t i tu t  der Universitdl Hamburg,  den 
1 J. A p r i l  195d. 

I Die Arbeit wurde mit Unterstiitzungder Deutsehen Forschungs- 
gemeinschaft ausgefiihrt. 

2 E. A. EDWARDS in M. GORDON, Pigment Cell Growth (Academic 
Press Inc., New York 1953), S. 149. 

3 j.  MEYER-ARENDT, Beitr. path. Anat. 113, 888, 1953. 

S u m m a r y  

The  m i c r o p h o t o m e t r i c  a b s o r p t i o m e t r y  of s ingle  
i so la t ed  m e l a n i n  g r a n u l a  a n d  t h e  p h o t o m e t r i c  ana lys i s  
of a K O H  e x t r a c t  f r om a m e l a n o b l a s t o m a  m e t a s t a s i s  
show an  e x t i n c t i o n  s t r o n g l y  i n c r e a s i n g  to  t he  v io le t  e n d  
of t h e  s p e c t r u m ,  w i t h o u t  a n y  r e m a r k a b l e  e x t i n c t i o n  
m a x i m u m .  

Infrared  S p e c t r o m e t r i c  R e s e a r c h  on the  Re la t ion  
B e t w e e n  O s s e i n  and I n o r g a n i c  B o n e  F r a c t i o n  

M u c h  v a l u a b l e  i n f o r m a t i o n  r e m a i n s  to  be  g a i n e d  on 
t h e  c h e m i c a l  r e l a t i o n s  ex i s t i ng  b e t w e e n  ossein a n d  t he  
i n o r g a n i c  b o n e  f r ac t ion .  

A c c o r d i n g  to  CAGmOTI ~, t h e  r ay  p a t t e r n  of bone  gives  
e v i d e n c e  of a s e m i - c o m b i n e d  l a t t i ce  r e s u l t i n g  f ront  
ossein a n d  t h e  i n o r g a n i c  f r ac t ion .  

T h e  conc lus ions  of DALLEMAGNE a n d  MgLoN 2, t h a t  
t h e  b i r e f r i n g e n c e  of t o t a l  b o n e  is due  to  a c o m b i n a t i o n  
of t h e  op t i ca l  p r o p e r t i e s  of t he  o rgan ic  a n d  ino rgan ic  
f r ac t ions ,  in a c c o r d a n c e  w i t h  pu re  p h y s i c a l  laws,  h a v e  
b e e n  q u e s t i o n e d  b y  ASCENZI a. 

R e c e n t l y ,  h i s t o c h e m i c a l  i n v e s t i g a t i o n s  (RUBIN a n d  
HOWARD4), s tud ie s  on  t h e  " loca l  f a c t o r "  of ca lc i f i ca t ion  
(SoBEL s) a n d  r a d i o a u t o g r a p h i c  r e sea rches  (DzIEWIAT- 
KOWSKI e) s e e m  to  d e m o n s t r a t e  t h a t  t he  f i xa t i on  of 
c a l c i u m  in b o n e  is r e l a t e d  to  s u l p h u r i c  g r o u p s  of t h e  
ossein.  N e v e r t h e l e s s ,  t he  n a t u r e  of t he  s u b s t a n c e  con-  
t a i n i n g  t h i s  g r o u p s  ha s  n o t  ye t  b e e n  a s c e r t a i n e d .  

Further,  NEUMAN, BOYD, a n d  FELDMAN 7 h a v e  pro-  
d u c e d  e v i d e n c e  t h a t ,  in c a r t i l a g e  ca lc i f i ca t ion ,  c h o n -  
d r o i t i n  su l f a t e  c o m b i n e s  w i t h  c a t i o n s  a n d  it is semi-  
s a t u r a t e d  w i t h  r e g a r d  to  ca lc ium.  

On  t h e  o t h e r  h a n d ,  POLONOVSKI a n d  CARTIER 8 h a v e  
f o u n d  t h a t  t h e  f i r s t  s t age  of b o n e  ca lc i f i ca t ion  corre-  
s p o n d s  to  t h e  p h o s p h o r y l a t i o n  of t h e  N H  2 g roups  of t he  
os teoid .  T h e  P O ,  r ad i ca l s  l inked  in th i s  way  to t h e  
p r o t e i n s  wou ld  a lso  b i n d  ca l c ium.  

In  t h i s  no t e  we r e p o r t  t he  r e su l t s  of a s t u d y  b y  inf ra-  
r ed  s p e c t r o p h o t o m e t r y  on  t o t a l  bone ,  ossein a n d  t h e  
i no rgan i c  b o n e  f r ac t ion .  

E x p e r i m e n t a l . - A  B e c k m a n  IR~ s p e c t r o m e t e r  was  used.  
The  s a m p l e s  were  p r e p a r e d  f rom ox f emora l  d i a p h y s i s  
a n d  t h e y  c o r r e s p o n d e d  to  (a) s ec t ions  of t o t a l  b o n e  10 
m i c r o n  th i ck ,  (b) t he  s a m e  sec t ions  deca lc i f ied  w i th  2 % 
HNO~, {c) p o w d e r  of b o n e  d e p r i v e d  of ossein,  a c c o r d i n g  
to  t h e  m e t h o d  of GABRIEL °. 

1 V. CAGLIOTI, Atti del Vo Congresso di Chinfiea Pura ed appli- 
cata 19as, a~5. 

2 M. DALLEMAGNE and J. MEt.ON, J. Wash. Acad. Sci. 36, 1Sl 
(1946}. 

a A. ASCENZ[, Rend. Aec. Naz. Lincei Nota I: Serie VIII 4, 777 
(1948); Nota II:  Serie VIII .5, 100 (1948); Nota III: Serie VIII 5, 
171 (1948); Nature 163, 604 (1949); Science 112, 84 (1950). A. 
ASCENZI and E. L. BENEDETTI, Arch. Sci. Biol. 38, ~34 (1954). 

4 p. S. RumN and J. E. HOWARD, Trans. Macy Conf. Metabolic 
Interrelations 2, lr)5 (1950). 

A. E. SOBEL, Trans. Maey Conf. Metabolic Interrelations 4, 
1 la (1952). 

6 D. D. DZIEWIATKOWSKt, Trans. Mac 3" Conf. Metabolic Inter- 
relations 4, 74 (1952). 

7 W. F. NEUMAN, E. S. BOVO, and 1. I:ELDMAN, Trans. Maey 
Conf. Metabolic Interrelations #, 100 (1952). 

s M. POLONOVSKI and P. CARTIER, C. r. Aead. Set. Paris 2a °, 
1Lq (19,51). 

s S. GABRII.:L, Hoppe-Seyl. Z. I8, W~7 (t89,1). 
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t~esu l t s . -The  i n f r a r e d  s p e c t r a  of t o t a l  bone ,  c o m p a r e d  
w i t h  t h e  s p e c t r a  of osse in  as  wel l  as  t h o s e  of  t h e  i n o r g a n i c  
f rac t ion ,  s h o w e d  t h e  fo l lowing  m a i n  d i f f e rences  (Figure) .  

14"ayeleng/h in W- 
.__ 3 0 5 g 7 8 3 l# II 12 13 

372 Br~ves communications - Brevi comunicazioni [EXPERIENTIA VOL. X/9] 

Frequency in cm "t 

(a) I n  t h e  osse in  s p e c t r a  a n  a b s o p t i o n  occurs  a t  a 
f r e q u e n c y  of  a b o u t  2155 c m - L  T h e  s a m e  a b s o r p t i o n  
c a n n o t  be  d e t e c t e d  in  t h e  s p e c t r a  of  t o t a l  b o n e  n o r  in  
those  of t h e  i n o r g a n i c  f r a c t i o n .  A b s o r p t i o n  a t  1213 c m  -~, 
f o u n d  in t h e  ossein s p e c t r a ,  dec reases  in  t o t a l  b o n e  
spec t r a .  

(b) A n  a b s o r p t i o n  p e a k  a t  a b o u t  8 5 0 c m  -1, f o u n d  in 
t h e  s p e c t r a  of i n o r g a n i c  b o n e  f r ac t ion ,  a p p e a r s  m u c h  
i n c r e a s e d  in t h e  s p e c t r a  of t o t a l  bone .  

T h e  r e s u l t s  of  s o m e  of t h e  a b o v e - m e n t i o n e d  s tud ies ,  as  
wel l  as  s o m e  of  o u r  u n p u b l i s h e d  r e su l t s  on  t h e  s p e c t r a  of 
v e r y  s i m p l e  s u b s t a n c e s ,  s ugges t  t h a t  t h e  a b s o r p t i o n  a t  
2155 c m  -1 in t h e  s p e c t r a  of osse in  is t h e  f i r s t  o v e r t o n e  of 
t h e  f u n d a m e n t a l  a n d  to t a l l y"  s y m m e t r i c  f r e q u e n c y  a t  
1213 c m  -~ r e l a t e d  to  t h e  - S O  z-  g r o u p i n g L  

Th i s  v iew is also s u p p o r t e d  b y  t h e  work  of SCHREIBER 2 
on  t h e  i n f r a r e d  s p e c t r a  of m a n y  c o m p o u n d s  c o n t a i n i n g  
t h e  - S O z -  g r o u p i n g ,  as  wel l  as  b y  t h e  r e s e a r c h  of MECKE z 
o n  t h e  SO2 a b s o r p t i o n  f r equenc ie s .  

I n  t h i s  c o n n e c t i o n  t h e  d i s a p p e a r a n c e  of t h e  f r e q u e n c y  
a t  2155 c ln  -x in  t o t a l  b o n e  s p e c t r a c a n e a s i l y b e e x p l a i n e d .  
I n  f ac t  i t  is wel l  k n o w n  t h a t  a n y  m o d i f i c a t i o n  r e l a t e d  t o  
t h e  v i b r a t i o n a l  e n e r g y  of a f u n c t i o n a l  g r o u p i n g  i n d u c e s  
(a) a dec rease  of t h e  f u n d a m e n t a l  a b s o r p t i o n  b a n d ,  (b) 
t h e  d i s a p p e a r a n c e  of t h e  f i r s t  o v e r t o n e .  B o t h  t h e  p h e n o -  
m e n a  are  p r e s e n t  in  t o t a l  b o n e  a n d  s ugges t  t h a t  one  or  

1 In the region 1~50-950 cm -x, absorption bands are also present 
related to bonds pertaining to polysaecbarides. We have kept 
account of these bands by means of comparative investigations, 

I. C. SCHREIB~;rt, Anal. Chem. 2.1, 1168 (1949). 
z R. MECKe, Z. physic. Chem. B. 16, 409 (193~2). 

b o t h  S--O b o n d s  of  t h e  su l fon ic  g r o u p i n g s  p e r t a i n i n g  to  
t h e  osse in  m a y  o c c u r  in  a p o l a r  fo rm.  S u c h  a c o n d i t i o n  
w o u l d  i nc r ea se  t h e  e l e c t r o - n e g a t i v i t y  of t h e  o x y g e n  
w h i c h  in  t u r n  wou ld  be  ab le  to  b i n d  ca l c ium.  

T h e  s p e c t r a  of i n o r g a n i c  b o n e  f r a c t i o n  s h o w  t h e  ab-  
s o r p t i o n  f r equenc i e s  of t h e  o r t h o p h o s p h a t e s  (ca lc ium 
p h o s p h a t e ,  a c c o r d i n g  to  CORBRIDGE a n d  L o w E  1, HUNT, 
~YVISHERD a n d  BONHAMZ). A la rge  a b s o r p t i o n  b a n d  w i t h  
a m a x i m u m  a t  1002 c m  -~ c o r r e s p o n d s  t o  a t o t a l l y  
s y m m e t r i c  f r e q u e n c y  r e l a t e d  t o  t h e  P O  4 (see a lso HERZ- 
BERG3). A n o t h e r  m a x i m u m  a t  850 c m  -1 s t r o n g l y  
inc reases  in  t o t a l  bonc .  Th i s  i nc rcasc  is p r o b a b l y  due  to  
a c o n d i t i o n  of a s y m m e t r y  r e l a t e d  to  t h e  PO4 ion.  I n  t h i s  
m a n n e r  t h e  P - O  b a n d s  wou ld  n o t  be  e n e r g e t i c a l l y  equ iv -  
a l e n t  a n d  wou ld  d e t e r m i n e  a c h a n g e  of d ipo l a r  m o m e n t .  
T h e  m o d i f i e d  p h o s p h o r i c  g r o u p i n g  w o u l d  f o r m  b o n d s  
( h y d r o g e n  b o n d s )  w i t h  t h e  O H  or  t h e  N H  g r o u p i n g s  of 
t h e  f u n d a m e n t a l  s u b s t a n c e  of t h e  ossein.  T h e  e x i s t e n c e  
of h y d r o g e n  b o n d s  is s u g g e s t e d  b y  t h e  d i s p l a c e m e n t  
o b s e r v e d  in  t h e  f u n d a m e n t a l  f r e q u e n c y  of t h e  O H  
g r o u p i n g  (or N H  g roup ing ,  a c c o r d i n g  t o  POLONOVSKI 
a n d  CARTIER4). I n  f ac t  t h i s  f r e q u e n c y  c o r r e s p o n d s  to  
3546 c m  -1 in osse in  s p e c t r a  a n d  to  3289 c m  -x in s p e c t r a  
of t o t a l  b o n e .  

C o n c l u s i o n . - T h e  r e su l t s  of o u r  r e s e a r c h e s  m a y  be  
s u m m a r i z e d  as  fol lows.  I n  t o t a l  b o n e  t h e  b o n d s  b e t w e e n  
osse in  a n d  i n o r g a n i c  f r a c t i o n  occur  v i a  t h e  su l fon ic  
g r o u p i n g s  of t h e  ossein,  t h e  P O  4 g r o u p i n g s  of t h e  in- 
o rgan ic  f r a c t i o n  a n d  h y d r o g e n  b o n d s .  

~T. CAGLIOTI, A. ASCENZI, a n d  
1~/~. SCROCCO 

Ins t i tu t e  of General and  I n o r g a n i c  Chemis t r y  and  
Ins t i t u t e  o~ M o r b i d  A n a t o m y ,  Un iver s i t y  o / R o m e ,  A p r i l  
ld,  795,t. 

R i a s s u n t o  

Sul la  ba se  di  r i ce rche  s p e t t r o f o t o m e t r i c h e  a l l ' i n f r a -  
rosso su sez ioni  di  osso in t e ro ,  di  osso deca lc i f i ca to  
(osseina) e d i  osso p r i v a t o  de l la  f r az ione  o r g a n i c a  gli 
a u t o r i  sono  g i u n t i  a i  r i s u l t a t i  s eguen t i .  Nel I 'osso  i n t e r o  
i l e g a m i  f r a  o s se ina  e f r az ione  i n o r g a n i c a  sono  rea l i zza t i  
da i  g r u p p i  solfor ic i  de l l ' o s se ina ,  da i  g r u p p i  P O ,  de l la  
f r az ione  i n o r g a n i c a  e d a  p o n t i  i d rogeno .  

1 D. E. C. CORBRIDGE and E. J, LOWE, J. Chem. Soc. 1954, 493. 
z j .M.  HUNT, M. P. WISItERD, and L. C. BONnAM, Anal. Chem. 

22, 1478 (1950). 
G. HERZBERG, In]raredand Raman Spectra 5 Ed. (Van Nostrand 

Co. Inc., New York, 1951). 
a M. POLONOVSKI and P. CARRIER, C. r. Acad. Sci. Paris 232, 119 

(1951). 

Lipoide und Virulenz bei Typhusbakterien 

Die  V i r u l e n z  b e s t i m m t e r  T y p h u s s t / i m m e  wird,  wie 
b e k a n n t ,  e i n e m  b e s o n d e r e n ,  y o n  F:ELIX 1 e n t d e c k t e n  u n d  
y o n  a n d e r e n  A u t o r e n  2 e r f o r s c h t e n  V i - A n t i g e n  zugeschr ie -  
ben .  E s  i n t e r e s s i e r t e  uns,  zu pr i i fen ,  o b  u n d  in w e l c h e m  
Z n s a m m e n h a n g e  die V i r u l e n z  m i t  d e m  L i p o i d g e h a l t  
v e r s c h i e d e n e r  St~imme s t e h t .  DENNIS z l a n d  n i tml ich ,  
dass  s i imt l i che  L i p o i d f r a k t i o n e n  e ine  ~hn l i che  W i r k u n g  
au f  v e r s c h i e d e n e  G e w e b e  ans i i ben ,  wie  es s o n s t  u n t e r  
de r  E i n w i r k u n g  y o n  P h t i o n s A u r e  b e o b a c h t e t  wurde .  
\Vi r  u n t e r s u c h t e n  zu d i e s e m  Zweck  zwei  s t a r k  v i r u l e n t e  

1 A. FELIX und R. M. PITT, J. Path. Bact. 38, 409 (1934). 
z A. BOZVlN, Expos4s ann. biochim, m4d. 3, 113 (1942). 
s E. W. Dr~N~exs, Amer. J. Hyg. ~ B ,  1 (1940}. 


