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Table 

Liquid Phase 

c/m c/m HCt mE] 
100 mg 

0.04 
0-1 
0-2 
0.4 
0.6 
0.8 
1.0 
1-25 

% dissolved 
material 

5-1 
7-9 

15.4 
30-1 
43.4 
59-1 
70-6 
91.5 

Ca 
mg 

0.96 
2-42 
5.09 

10.54 
15"84 
21-71 
26"54 
33"51 

P 
mg 

0.20 
0.70 
1.91 
4.22 
6.66 
9.35 

11"31 
14-64 

Ca/P 

4"80 
3-30 
2 "66 
2"50 
2.38 
2"32 
2-35 
2"28 

Excess 
Ca mg 

0"57 
1 "07 
1'38 
2"36 
2'90 
3"58 
4"60 
5-11 

total Ca 

30"6 
24-3 
17"57 
14"4 
12"3 
11"36 
10"13 
9"95 

excess Ca 

50"9 
55-1 
64-5 
64"4 
67-2 
68"9 
60.0 
65-3 

Solid Phase 

HC1 mE/ % non dissolved Ca P Ca/P Excess c/m . c/m 
100 mg material mg mg Ca mg total Ca excess Ca 

0"04 
0"1 
0.2 
0"4 
0"6 
0"8 
1"0 
1"25 

94.9 
92-1 
84.6 
69-9 
56.6 
40.9 
29.4 

8.5 

35.13 
33.67 
31.00 
25"55 
20.25 
14.38 
9"55 
2"58 

15.74 
15-24 
14"03 
1I'72 
9.28 
6-59 
4-63 
1.30 

2"22 
2.21 
2.21 
2.18 
2.18 
2-18 
2"06 
1-98 

4 "60 
4"10 
3"78 
2'81 
2"25 
1.60 
0"57 
0"06 

7.83 
8-19 
8.13 
7.35 
6.98 
6-29 
6-08 
5-04 

All milligram values are calculated for 100 mg of bone mineral treated by HCI. 

61.4 
65-1 
65"1 
63"0 
61"0 
55"6 

A ce r t a in  a m o u n t  of Ca in bone ,  above  t h e  10 ~ mole  
value,  is s i m p l y  phys i ca l ly  a d s o r b e d  ( ±  0.2 m g % ) .  This  
e x c h a n g e s  ve ry  r ap id ly  and  reaches  equ i l i b r ium wi th  a 
Ca 4s so lu t ion  in  a few minu t e s .  Minera l ized  bone  a lways  
ach ieves  a h ighe r  specif ic  a c t i v i t y  t h a n  t h e  s a m e  ma-  
te r ia l  l eached  w i t h  a smal l  q u a n t i t y  of HC1 (0.02 
mEHC1/100 m g  ash  d issolves  all t h e  surface  a d s o r b e d  
Ca) w h e n  b o t h  are  i m m e r s e d  in like so lu t ions  of Ca .5. 
Q u a n t i t a t i v e l y  th i s  m a y  be  seen  as fol lows:  (a) a f t e r  a 
long t i m e :  u n t r e a t e d  bone  minera l ,  specif ic  a c t i v i t y  
= 9.13, l eached  bone  8.63; (b) a f t e r  s h o r t  exposu re :  
u n t r e a t e d  bone  mine ra l  0.86 and  0.74, leached  bone  
0.63 a n d  0-59 respec t ive ly .  

Conclusions. The  e x c h a n g e a b l e  Ca of K O H - g l y c o l  
a shed  b o n e  (dried a t  105°C) is only  the  adso rbed  ca lc ium 
and  t h e  ions loca ted  a t  t he  t e n t h  and  the  t e n t h  and  a hal f  
Ca pos i t i ons  in t h e  p s e u d o - a p a t i t i c  s t r uc tu r e .  These  
ca lc ium ions c o r r e s p o n d  to  a b o u t  15 % of t h e  t o t a l  bone  
ca lc ium which  is in a g r e e m e n t  w i t h  t h e  p e r c e n t  e x c h a n g e  
r epo r t ed  in t he  l i t e ra tu re .  

M, J .  DALLEMAGNE, 
CLAUDINE FABRY, a n d  P.  BODSON 

I~stitute o/ Experimenial Therapeutics. University o[ 
LiOge, Belgium, December 23, 1954. 

Rdsumd 

L ' e m p l o i  combin6  de l ' i so tope  r ad ioac t i f  du ca lc ium 
et de la d i sso lu t ion  progress ive  des sels osseux  pa r  HC1 
a pe rmis  de d 6 m o n t r e r  que  le ca lc ium 6changeab le  de la 
s u b s t a n c e  minfirale osseuse c o r r e s p o n d  au ca lc ium ad-  
sorh6 e t  ~ celui qu 'e l l e  r e n f e r m e  en execs  p a r  r a p p o r t  au 
p h o s p h a t e  t r ica lc ique  f o n d a m e n t a l .  

M i c r o r a d i o g r a p h i c  S tudies  of  T e e t h  

In  1933 the  f i rs t  i n t e res t ing  a t t e m p t  was m a d e  to  s t u d y  
t e e t h  b y  m e a n s  of  t he  mic rorad iograph ic  t e c h n i q u e  1. On 
a c c o u n t  of t h e  coarse  gra in ing  in the  f i lm used,  t h e  lack  of  
s ens i t i v i t y  of t he  a p p a r a t u s  and  the  poor  p o w e r  of reso-  
lu t ion  b y  m o d e r n  s t anda rds ,  t he  r ad iog ram cou ld  on ly  
show the  coarses t  s t ruc tu re s  z. 

Fig. l,-Enamel : Retzius' lines (horizontally) and the bands of Hun- 
ter-Schreger (vertically). 100 ×. 

The p ic tures  be low are  of g r o u n d  sec t ions  (15-25 /2) 
of a d u l t  h e a l t h y  t e e t h  p h o t o g r a p h e d  b y  X - r a y s  w i th  
w a v e l e n g t h s  2.4-4.0 A. Ca lc ium has  t he  m a x i m u m  ab-  
so rp t ion  at  3.06 A a, A Mach le t  t y p e  A E G  50 X - r a y  

1 ]~. APPLEBAUM, F. HOLLANDER, and C. F. B6DECXER, Dental 
Cosmos 76. 1097 (1933), 

2 E. APPLEBAUM, Dental Cosmos 77, 931 (1935); 78, 969 (1936); 
J. Dental Res. 19, 41 (1940); 2e, 7 (1943); Ann. Dent. 7, 1 (1948). - 
F. HOLLANDER, C. F. BfJDEOKER, E. APPLEBAUM, and E. SAFER, 
Dental Cosmos 77, 12 (1935). - F. I'IOLLANnER, Dental Cosmos 78, 
1143 (1936), 

a M. SIECBAt~, Spectroscopie der Rfntgenstrahlen (Berlin. 1924). 
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t ube  (1 rain Be filter) has  been used wi th  fine grain  
L i p p m a n  F i lm.  

By th is  m e t h o d  t h e  r a d i o g r a m s  enable  one to  perce ive  
a g rea t e r  reso lu t ion  t h a n  has  been  poss ible  before.  The 
p ic tu res  show chief ly  t he  d i s t r i bu t i on  of t he  ca lc ium in 
t he  d i f f e ren t  s t r u c t u r e s  of t he  t ee th .  The  wh i t e  areas  
r e p r e s e n t  t he  p a r t s  r ich in ca lc ium a n d  the  da rk  areas  
s h o w  t h e  p a r t s  which have  less ca lc ium and  more  organic  
subs t ance  ~. 

as well as e n a m e l  t u f t s  which  a p p e a r  to  con ta in  a b o u t  as 
m u c h  ca lc ium as den t in ,  

The  c e m e n t o c y t e s  in t he  cel lular  c e m e n t u m  are not  
mine ra l i sed  a n d  do no t  a b s o r b  the  X- rays .  Consequen t ly  
these  cells a p p e a r  as b lack  po in t s  in c o n t r a s t  to  the i r  
su r round ings .  

The  f igures s h o w  the  p r e l i m i n a r y  resu l t s  of t he  exper i -  
m e n t s  des igned  to  e s t ab l i sh  t h e  q u a n t i t a t i v e  d i s t r i bu t ion  
of ca lc ium in t he  d i f f e ren t  s t r u c t u r e s  of t he  t oo th .  
Q u a n t i t a t i v e  d a t a  and  a de ta i led  r ep o r t  will be pub l i shed  
la ter .  H.  R/3CKERT 

Department  o/ Histology, Medical  Faculty,  University 
o~ Gdteborg, October 3, 195& 

ZusammenJassung 
Mit R 6 n t g e n s t r a h l e n ,  d e r e n  ~Vellenliingen d e m  eng- 

b e g r e n z t e n  A b s o r p t i o n s m a x i m u m  yon  Calc ium ent -  
sp rachen ,  w u r d e n  yon  Sch le i f s chn i t t en  adu l t e r ,  nor-  
ma le r  mensch l i che r  Zghne  M i k r o r a d i o g r a m m e  aufge-  
n o m m e n .  Diese geben  Aufsch luss  fiber das V o r k o m n l e n  
yon  Calc ium in m e n s c h l i c h e n  Z~ihnen. 

Fig. 2.-Dentin: Dentinal tubules which appear as black lines (long 
section). ~2(}0 ×. 

The  mic ro rad iog ran l s  of t he  g r o u n d  sec t ions  of e n a m e l  
(Fig. 1) c lear ly  show R e t z i u s '  l ines wh ich  seem to  be 
fo rmed  by  r h y t h m i c a l  mine ra l i sa t ion .  In  t he  p ic tu re  t h e y  
go hor i zon ta l ly .  One can even  see the  H u n t e r - S c h r e g e r  
b a n d s  which  go ver t ica l ly  in t he  p ic ture .  These  b a n d s  
ind ica te  t h a t  the re  is r h y t h m i c a l  ca lc i f ica t ion a n d  the i r  
a p p e a r e n c e  is p r o b a b I y  n o t  due  to  an  op t i ca l  p h e n o m e -  
non  which  some au tho r s  asser t  2. 

Fig. 3.-Dentin: Dentinal tubules in cross section. 200 x. 

In  the  X - r a y  p ic tu res  of den t in ,  t he  d e n t i n a l  tubu les  
c o n t a i n i n g  p r o t o p l a s m i c  processes  of t h e  o d o n t o b l a s t s ,  
T omes '  f ibers,  m a y  be seen. T h e y  do no t  ab so rb  the  
X- r ays  and  are p r o b a b l y  no t  mine ra l i sed  and  the re fo re  
a p p e a r  as d a r k  t h r e a d s  or po in t s  in l ong i tud ina l  a n d  
cross sect ion,  r e spec t ive ly  (Fig. 2 a n d  3). In  den t i n  even  
t h e  r h y t h m i c a l  minera l i sa t ion  in t h e  shape  of von E b n e r s  
l ines appears .  

On the  d e n t i n - e n a m e l  j u n c t i o n  a cha rac t e r i s t i c  w a v y  
shape  m a y  be seen in m a n y  places  in m a n y  of the  t e e t h  

1 R. AMPRINO and A. ENGSTROM, Aeta Anatomica 1.5, 1 ( 1 9 5 " 2 ) .  -- 

A. ENGSIR~JM, Acta Radiol. 31, 503 (1949). - A. ENGS'rROM and 
S. XVELIN, Acta Radiol. 31, 483 (1949). - A. ENGSTR~)M and R. A-~t- 
PIalNo, Exper. a, ~67 (t950). - A. ENGSTR6m and I.. WEGSTEDT, 
Acta Radiol. 35, 345 (1951). - A. b2NGSTR(SM anti B. ENGI'~LLn', 
Exper. 9, 19 (1953). 

OaI~a:'*, OraI Histology and Embryology, 1949, 60. 

E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r s u c h u n g e n  
an  l e b e n d e n  B a k t e r i e n  

m i t  Hil fe  des  A b d r u c k v e r f a h r e n s  

E l e k t r o n e n m i k r o s k o p i s c h  lassen sich nur  sehr  df inne 
O b j ek t e  (0,1 #) d u r c h s t r a h l e n ,  Sind die O b j ek t e  n i ch t  
yon  N a t u r  aus so d/ inn,  oder  r e i ch t  U m r i s s a b b i l d u n g  
n i ch t  aus,  so k a n n  m a n  zu D i i n n s c h n i t t e n  (200 bis 1000A) 
gre i fen  z oder  zu O b e r f l / ~ch en ab d ru ck v e r f ah ren  wobei  
die O b j e k t e  bel iebig  k o m p a k t  sein dfirfen.  Le tz t e re ,  yon  
H.  MAUl_ e ingef t ih r te  u n d  in zah l r e i chen  V a r i a n t e n  an-  
g e w a n d t e  m i t t e l b a r e  M e t h o d e  l iefer t  das  Ober f l~chen-  
relief des  O b j e k t e s  mi t  e i n e m  A u f l 6 s u n g s v e r m 6 g e n  von 
e t w a  60 bis 150 A ~. 

Die b i she r igen  U n t e r s u c h u n g e n  mi t  A b d r u c k v e r f a h -  
ren bezogen  s ich  im w e s e n t l i e h e n  auf  f ix ier tes  Mater ia l  3. 
Es  wurde  d a h e r  der  V e r s u eh  u n t e r n o m m e n ,  das  Ober-  
f l g c h e n a b d r u c k v e r f a h r e n  bei  l e b e n d e n  Bak te r i en ,  die 
auf  i h r e m  na t t i r l i chen  N ~ h r s u b s t r a t  ve rb l i eben ,  anzu-  
w en d en .  Dabe i  w u r d e  e r w a r t e t ,  dass  E i n z e l h e i t e n  fiber 
O b e r f l / i c h e n s t r u k t u r e n  u n d  Bege isse lung  e r k e n n b a r  wer-  
den  wfirden,  die sons t  bei  der  i ib l ichen PDtpa ra t ionswe i se  
( A b s c h w e m m e n ,  Zen t r i fug ie ren)  le ich t  ve r lo reng ingen  
e d e r  ar t i f iz ie l len  ¥ e r l i n d e r u n g e n  u n t e r w o r f e n  w a r e n  4. 

Die u n t e r s u c h t e n  B a k t e r i e n  w u r d e n  auf  m6gl ichs t  
wei t f l / ichig b e i m p f t e n  2%igen ,  zuwei len  a u c h  auf  

1 Zum Beispie1: D. C. P~ASE und R. F. BAKE~, Proc. Soc. Exp. 
Biol. reed. 67, 470 (1948). - L. H. BRETSCHNEIDER, Proe. Kon. Ned. 
Akad. Wetensch. Amsterdam 5°,, 1 (1948); 53, 9 (1950). - F. S. 
SJ6STRAND, Exper. 9, 114 (1953). 

Zum Beispiel: H. MAHL, Naturwissenschaften 30, 207 (1942).- 
F. KRAUSE und H. MAUL, Kolloid-Z. 105, 53 (1943). - H. MAHL, Er- 
geb. exakten Naturwissensch. 12, 262 (1945). 

3 A. KLE1NSCH~nrY und E. t,:XNDER, Zbl. Bakt. I. Orig. 156, 219 
(1950). A. KLEINSCH•ITT, Z. Tropenmedizin und Parasit. 2, 507 
{ 1 9 5 1 ) .  - A. KLEINSCHMITT und F. SCnLEICH, Z. Tropemncd. Parasit. 
3, 4~2 {1951). - E. KELLENBERGER und L. HUB~R, Exper. 9, 289 
(i953). - J. HILLIER und R. BAKER, J. Bact. 52, Nr. 4 (Okt. 1946). 

4 Diese methodischen Fragen tauchten auf im Rahmen yon 
Untersuchungen W. LuDwms und Mitarbeitern, darunter der 
eine Verfasser (SCHRELL), Zoologisches Institut Heidelberg, fiber 
rechts- und linksgewundene Stfimme yon Bacillus mycoides und die 
kfinsttiche Invertierbarkeit deren Asymmetrieform (R-L-Problem) 5 

.5 U. HETT~NBACH und W. Lt~DWm, Exper. 7, 457 (1951). 


