
15.5. 1972 Specialia 

Table I. A comparison of the stability of the 12,000 • g supernatant and plasmin-insoluble percipitate to 4 enzymes 
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Enzyme A) 12,000 • g supernatant B) Plasmin-insoluble precipitate C) Plasmin-insoluble precipitate 

Mortality Day of 50% Mortality Day of 50% Mortality Day of 50% 
mortality mortality mortality 

Incubation control (no enzyme) 7/10 22 9/10 20 10/10 15 

DNase 8/10 19 9/10 18 9[10 20 

RNase 7/10 20 3/10 -- 10/10 20 

Trypsin 10/i0 19 2/10 -- 2/10 - 

Lysozyme 10[10 20 9/10 17 9[10 23 

A 12,000 • g supernatant (A) and 2 separate preparations of plasnfin-insoluble precipitate (B and C) were incubated with 4 enzymes. One ml 
aliquots were incubated at 37 ~ with 0.1 mg of enzyme. Incubation time was 60 rain for A and B and 75 rain for C. Each incubation aliquot 
was equally divided among 10 mice. 

freezing, incuba t ion  a t  60~ for 3 min,  and  f i l t ra t ion  
t h rough  bacter ia l  re ta in ing  filters. These charac ter i s t ics  
cas t  some d o u b t  on the  non-cel lular  na tu re  of 12,000 •  
supe rna t an t .  Since FRUTH has  d e m o n s t r a t e d  t h a t  one 
leukemic cell can p robab ly  t r a n s m i t  leukemia  in t he  mouse,  
the  cr i ter ia  for any  non-cel lular  p r epa ra t i on  m u s t  be 
rigorus. 

Al though  the  12 ,000•  s u p e r n a t a n t  did no t  sa t is fy  
non-cel lular  criteria, t he  non-cel lular  t r ansmiss ion  of t he  
L-4946 leukemia  in t he  CF1 mouse  is suggested by  s tab i l i ty  
of the  subcellular  ex t r ac t  in dist i l led wa te r  and  the  pres- 
ence of p ro te in  and R N A  b u t  no DNA in the  subcel lular  
ext rac t .  

There  is a s ignif icant  difference be tween  the  centr i fuga-  
t ion s tudies  repor ted  in this  art icle and those  r epor ted  by  
RENNERT 5. In  the  CF1 mouse,  leukemogenic  ac t iv i ty  could 
still  be de t ec t ed  in a 125,000 •  s u p e r n a t a n t  as well as in 
the  30,000 • 60,000 • and  90,000 •  pellets.  In  the  
Swiss a lbino mouse,  RENNERT found no leukemogenic  
ac t iv i ty  in a 133,000 •  s u p e r n a t a n t  and  l i t t le  leukome- 
genic ac t iv i ty  in the  30,000 • and 133,000 Ng pellets.  

The observed difference could be expla ined by  a differ- 
ence in the  min imal  n u m b e r  of viral  par t ic les  required to 
cause in fec t iv i ty  in t he  CF1 and  Swiss albino mice. 
Centr i fugal  force of grea ter  t h a n  100 ,000xg  would 
cer ta in ly  s ed imen t  t he  vas t  ma j o r i t y  of viruses of the  size 
RENNERT has described.  E v e n  t h o u g h  the  pe rcen t  viri  
remain ing  in these  h igh-speed  s u p e r n a t a n t s  would be ve ry  
small,  the  n u m b e r  of viri  in a s u p e r n a t a n t  could still be 
large enough to  infect  a suscept ible  mouse  strain,  bu t  no t  
another ,  less suscept ib le  strain.  E x t r a c t e d  R N A  from 
L-4946 ascites cells, t he  12 ,000•  s u p e r n a t a n t  or t he  
p lasma-insoluble  p rec ip i t a t e  were never  leukemogenic  in 
the  CF1 mouse  3, 8-s. 

Zusammen/assung. Mittels  Ul t razen t r i fuga t ion  von in- 
fekti6ser Ascitesfl i issigkeit  bei  125.000•  und  einem 
gereinigten zellfreien E x t r a k t  konn te  ein RNS-Vi rus  als 
infekti6ses Agens und  Ursache  der LeukS~mie und  eines 
L y m p h o s a r k o m s  nachgewiesen  werden.  Einzelne  MAuse- 
s t / imme erwiesen sich als res is tent .  

G. B. HUMPHREY 9' 10 

Table II. The protein and nucleic acid content of the 12,000 • g super- 
natant and plasmin-insoluble precipitate 

Preparation Mortality Day of 50% Quantity per 
mortality mouse 

Protein RNA 
(~g) (~g) 

12,000 x g 8]10 22 3,200 - 
supernatant 

Plasmin-insoluble 8/10 22 40 2.5 
precipitate 
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The Decrease  in the Concentrat ion of Organic  Material  in the Course  of F o r m a t i o n  of the E n a m e l  
Matrix  

E n a m e l  m a t u r a t i o n , c o n s i s t s  in the  t r an s fo rma t ion  of of o rg an i c  mate r ia l  and  wa te r  and  addi t ion  o f  new 
the  previous ly  secre ted  young  enamel,  r ich in organic calc ium salts  which  crystal ize  in apat i tes .  The loss of 
mate r ia l  and  wa te r  and  poor  in calcium salts,  in to  t he  organic mater ia l  has  been  shown by  rad ioau tographic  1-~ 
h ighly  calcified m a t u r e  enamel .  Briefly, the re  is a r emova l  and  biochemical  s tudies  7-1~ Once the  young  ma t r i x  is 
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fo rmed  the  secre tory  ameloblas t s  reduce  themse lves  in 
he igh t  and  these  shor tened  ameloblas t s  are bel ieved to  be 
the  agents  of removal  of b o t h  organic m a t r i x  and  wa- 
tern-13.  

Cont inuous ly  growing tee th ,  t h a t  is, t he  incisors of 
r a t s  and  mice, were mos t l y  used in such studies,  since all 
s tages  of amelogenesis  can be visual ized or col lected in a 
single too th .  Molar t e e t h  f rom guinea-pigs,  also cont inu-  
ously growing, were  used in t he  p r e sen t  s tudy .  By correlat= 
ing the  ra te  of migra t ion  of ameloblas t s  af ter  label ing 
w i t h  8H-thymidine ,  and  the  rad ioac t ive  reac t ions  over  
ameloblas t s  and enamel  ma t r i x  af ter  in jec t ion  of 3H- 
proline,  i t  was hoped  to  es tabl ish  where  the  loss of organic 
m a t r i x  took  place. 

]Vfaterial and methods. Guinea-pigs,  2 days  old, were 
in jec ted  i.p. w i th  a single dose of e i ther  aH- thymid ine  
(1 [,Ci/g of b o d y  wt.) or 3H-proline (2.5 ~Ci/g of b o d y  wt.) 
and  sacrif iced a t  several  t ime  in terva ls  af ter  t he  inject ion.  
Molar t e e t h  were  removed,  f ixed in  Bouin  for 24 h, 
decalcif ied in 5% tr ichloroacet ic  acid and  e m b e d d e d  in 
paraff in .  5 [xm th ick  sect ions were  processed for radio-  
a u t o g r a p h y  by  the  ' s t r ipp ing- f i lm '  t echn ique  1. us ing 
A R  10 p la tes  f rom E a s t m a n  K o d a k  and pos t - s t a ined  
wi th  Giemsa at  p H  5.6. 

In  a longi tudina l  mesio-dis ta l  sect ion of the  molar,  
several  areas  of odontogenes i s  can  be  seen. All t he  obser-  
va t ions  were made  a t  the  mesial  or d is ta l  side of the  tooth ,  
d iv iding i t  in to  6 zones, a s l ight ly modif ied  vers ion of the  
classif icat ion used by  WASSI~RMANN 11 (Figure 1). The 
l eng th  of each zone was de t e rmined  in 60 enamel  organs  
b y  coun t ing  nuclei  of overlaid ameloblas ts  in a longi tudina l  
row f rom the  apical  to the  oral surface (Figure 1). 

Results and dis6ussion. Rad ioau tog raphs  f rom animals  
t h a t  received t r i t i a t ed  t h y m i d i n e  were examined  and  
the  pos i t ion  of the  labeled ameloblas ts ,  s i tua ted  mos t  
d i s t an t ly  f rom the  apical  l imi t  of t he  inner  epi the l ium,  
was de t e rmined  a t  each t ime  in te rva l  a f ter  inject ion.  
1 h af ter  the  in jec t ion  of t h y m i d i n e  only ameloblas t s  in 
zone A were labelled, t hus  ind ica t ing  the i r  prol i fera t ive  
abil i ty,  which  was m ax ima l  a t  pos i t ion 119. A t  la ter  t ime  
intervals ,  labelled nuclei  f rom daug the r  cells appeared  
a t  more  occlusal pos i t ions  approach ing  the  oral epi the-  
lium. By  p lo t t ing  the  n u m b e r  of cell posi t ions  t r ave led  
b y  the  u p p e r m o s t  labelled celt a t  each t ime  in te rva l  
(considering the  pos i t ion  119 as the  s t a r t ing  po in t ;  
Table  I) and  by  calcula t ing the  l inear regression,  t he  ra te  
of migra t ion  was de t e rmined  as be ing 2.36 cells pe r  h, 
i.e., each ameloblas t  took  abou t  25 rain to  move  f rom its  
pos i t ion  to  the  nex t  immed ia t e ly  occtusal  one. 
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Fig. 1. Drawing showing part of the distal side of the guinea-pig 
molar and its division in zones and regions. Zone A (ZA) or embryonic 
zone, where the ameloblasts have mitotic ability, has an average of 
1234-2.5 overlaid ameloblasts; Zone B (ZB), where the ameloblasts 
(A) start their differentiation into secretory ceils, has 514-1.7 cells; 
in Zone C (ZC), or secretory zone, the young enamel (YE) is formed 
and there are about 305 • 5.9 ameloblasts; in Zone D (ZD), the young 
enamel is gradually transformed into transitional enamel (TE) and 
the secretory amel0hlasts change themselves into short ameloblasts 
(SA) which form a column of about 484-1.9 ceils; Zone E (ZE) 
contains only transitional enamel and has 166i5.1 cells; Zone F (ZF) 
corresponds to the fully calcified mature enamel which dissolves after 
decalcification and has 337• cells. The full length of the distal 
(or mesial) side of the tooth has an average of 1,030~15 overlaid 
ameloblasts. Starting in zone D and increasing in number towards the 
oral epithelium, the column of ameloblasts is interrupted by perio- 
dontal fibers which form the cement pearls (CP). Zones C, D and E 
were subdivided in regions I to X corresponding to the cell positions 
given in Tables II and III. P, pulp; SI, stratum intermedium; SR, 
stellate retieulum; the arrow indicates the limit between the outer 
and the inner epithelium of the enamel organ. 
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Si lver  g r a in  c o u n t s  ove r  a m e l o b l a s t s  a n d  e n a m e l  m a t r i x ,  
in  t h e  t e e t h  of a n i m a l  w h i c h  rece ived  t r i t i a t e d  pro l ine ,  
we re  m a d e  in wel l  d e t e r m i n e d  r eg ions  of zones  C, D a n d  
E,  each  r eg ion  f o r m e d  b y  a n  a v e r a g e  of 15 ove r l a id  
a m e l o b l a s t s .  G r a i n  c o u n t s  o v e r  cells i nd i ca t ed  t h a t  t h e  
m o s t  a c t i ve ly  s e c r e t o r y  a m e l o b l a s t s  we re  t h o s e  of r eg ions  
I I  t o  V (Table  I I ) .  S e c r e t o r y  a c t i v i t y  fails s h o r t  in  t h e  
u p p e r  p a r t  of t h e  s e c r e t o r y  zone (region VI) ,  co inc id ing  
w i t h  t h e  a p p e a r a n c e  of s m a l l e r  a m e l o b l a s t s .  

I n  t h e  e n a m e l  m a t r i x  t h e  r a d i o a c t i v i e  r e a c t i o n  a f t e r  a 
s ingle  i n j ec t i on  of label led a m i n o  acid d i sp l ays  a cha rac -  
t e r i s t i c  p a t t e r n  w h i c h  di f fers  f r o m  o t h e r  h a r d  t i s sues .  T h e  
f i r s t  labe l led  m a t e r i a l  r e a c h e d  t h e  m a t r i x  30 m i n  a f t e r  
t h e  in j ec t ion  of t r i t i a t e d  p ro l ine  a n d  u p  to  I h t h e  r e a c t i o n s  
a p p e a r e d  as  a well  de f ined  b a n d  close to  t h e  ap ica l  
su r face  of a m e l o b l a s t s  of zone C. F r o m  2 h on, t h i s  r eac t ive  
b a n d  s t a r t e d  to  d i f fuse  i n to  t h e  p r e f o r m e d  m a t r i x  reach-  
ing  i ts  full  t h i c k n e s s  f r o m  2 to  24 h la ter ,  d e p e n d i n g  on  
t h e  r eg ion  of t h e  s e c r e t o r y  zone  (F igu re s  2 to  8). R a d i o -  
ac t ive  m a t e r i a l  f i r s t  a p p e a r e d  in t h e  m a t r i x  of zones  D 
a n d  E, 2 a n d  24 h a f t e r  t h e  in jec t ion ,  r e spec t ive ly .  

A s s u m i n g  t h a t  e n a m e l  m a t r i x  m o v e s  u p  a t  t h e  s a m e  
r a t e  as  t h e  a m e l o b l a s t s  a n d  b y  c o r r e l a t i n g  t h e  r e su l t s  on  
T a b l e  I I I ,  we f o u n d  t h a t  w i t h  t i m e  t h e r e  w a s  a r e d u c t i o n  
in t h e  c o n c e n t r a t i o n  of label led  m a t e r i a l .  F o r  in s t ance ,  t h e  
cells a n d  m a t r i x  w h i c h  a t  24 h a f t e r  t h e  in j ec t ion  were  in 
reg ion  I I  wil l  be in r eg ion  I I I  24 h la ter ,  i.e., 48 h a f t e r  
t h e  in j ec t ion  of label led  pro l ine ,  a n d  t h e  s i lver  g r a in  
c o n c e n t r a t i o n  in t h e  l a t t e r  is less t h a n  ha l f  t h e  fo rmer .  

T h e  s a m e  occu r r ed  in  t h e  o t h e r  r eg ions  as  can  be  seen in 
F i g u r e  8 ; a f t e r  t h e  p e a k  of r e a c t i o n  w a s  reached ,  a decline 
w a s  o b s e r v e d  w h e n  t h e  s t r u c t u r e s  were  s t i l l  in t h e  s e c r e t o r y  
zone ; a n d  the  m o r e  occ lusa l  t he  r eg ion  t h e  sma l l e r  w a s  the  
p e a k  a n d  t h e  decl ine  of r eac t ion .  Th i s  cou ld  be e x p l a i n e d  
e i the r  as  a d i l u t i on  b y  t h e  un l abe l l ed  m a t e r i a l  c o m i n g  in 
a f t e r  all t he  label led  p r e c u r s o r  w a s  no  longe r  ava i lab le ,  or  
as  a r e m o v a l  of p a r t  of t h e  label led  ma te r i a l .  

Table I. Cell position of the labelled ameloblast situated most 
distantly from the apical limit of the inner epithelium of the guinea- 
pig molar and the number of positions migrated at various time 
intervals after a single injection of 8H-thymidine. 

Time (h) Cell position ~ No. of positions 
migrated 

1 119 0 
12 126 7 
24 171 52 
48 228 108 
96 347 2 2 8  

144 455 336 
240 582 463 
360 768 648 

Mean of 2 teeth; the cell position was normalized according to the 
total number of a column of ameloblasts and the number of amelo- 
blasts of each zone (Figure 1). 

Fig. 2 to 7. Radioautographs of the middle region of zone C (regions 
I l l  or IV, Figure 1) from guinea-pig molars at various time intervals 
after the injection of 8H-proline. Giemsa, • 330. SI, s tratum interme- 
dium; A, ameloblasts; YE, young enamel; D, dentin. 10 min after 
the injection (Figure 2) a strong reaction was present at the supranu- 
clear region (arrow) of ameloblasts; 30 rain after the injection 
(Figure 3) another band of reaction appeared over the region of 
Tomes' processes and adjacent young enamel matrix (pre-enamel); 
1 h later (Figure 4) the reaction over ameloblasts was declining 
while the band over the adjacent matrix became more concentrated 
in silver grains; at 6 h (Figure 5) this reactive band was stronger 
and scattered silver grains started to diffuse through the unlabeled 
matrix, reaching its full thickness 24 h after injection (Figure 6) ; 
at that time the matrix became uniformly labeled and the silver 
grains attained maximunl concentration; at 48 h (Figure 7) this 
concentration was lower indicating a removal of labelIed material. 

Table II. Concentration of silver grains over ameloblasts in different regions of zones C, D and E of guinea-pig molar at various time intervals 
after a single injection of 3H-proline 

Time Zones C D D-E  E 
(min) Regions I II  I I I  IV V VI VII  VII I  1X X 

Cell Positions 175-188 268-281 318-331 369-382 420-433 466-479 496-509 520-533 603-616 680-693 

10 11.3 (1.0) 17.8 (1.2) 16.9 (1.3) 17.5 (1.5) 18.4 (1.4) 5.5 (0.8) 2.9 (0.5) 2.8 (0.6) 1.0 (0.4) 0.6 (0.2) 

30 12.7 (0.9) 23.9 (1.0) 23.8 (1.1) 24.2 (1.6) 21.7 (1.4) 9.9 (1.0) 7.7 (0.6) 6.8 (0.8) 4.9 (0.6) 4.6 (0.6) 

60 9.3 (0.7) 15.1 (0.7) 14.7 (0.6) 17.5 (0.8) 13.0 (1.0) 8.4 (0.9) 6.1 (0.7) 5.7 (0.7) 6.1 (0.5) 6.6 (0.6) 

Each figure represents the mean number of silver grains per 42 ~m 2 counted in 40 of such areas over 14 to 16 cells per region of 2 teeth. 
The standard error is given in parentheses. 
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Table III. Concentration of silver grains over enamel matrix of zones C, D and E of the guinea-pig 
single injection of aH-proline 

EXPERIENTIA 28/5 

molar at various time intervals after a 

Time Zones C D D-E  E 
Regions I II III IV V VI VII VIII IX X 

CelI Positions 175-I88 268-281 318-331 369-382 420-433 466479  496-509 520-533 603 616 680-693 

10 rain 0 0 0 0 0 0 0 0 0 0 
30 rain 30.3 (1.5) 18.3 (3.1) 11.7 (2.3) 6.3 (1.2) 2.8 (0.6) 0.8 (0.2) 0 0 0 0 

1 h 52.2 (3.1) 26.5 (3.1) 14.8 (2.2) 8.7 (1.4) 4.2 (0.8) 0.4 (0.1) 0 0 0 0 
2 h 44.8 (3.0) 32.1 (1.8) 22.9 (2.2) 15.5 (1.6) 10.0 (1.2) 2.0 (0.3) 0.4 (0.1) 0 0 0 
6 h 46.2 (2.1) 38.2 (1.4) 30;7 (1.8) 19.6 (1.5) 9.9 (1.0) 3.4 (0.5) 0.3 (0.8) 0 0 0 

24 h 22.9 (1.4) 36.4 (1.2) 35.2 (0.8) 31.7 (0.5) 27.3 (0.6) 15.3 (0.9) 4.2 (0.3) 0.9 (0.1) 0.3 (0.0) 0 
48 h 7.8 (0.7) 12.9 (0.5) 14.3 (0.4) 13.9 (0.4) 13.4 (0.4) 11.2 (0.5) 7.0 (0.4) 4.6 (0.3) 0.1 (0.0) 0 
96 h 2.2 (0.4) 3.2 (0.3) 3.4 (0.3) 3.4 (0.3) 5.8 (0.3) 10.4 (0.3) 13.9 (0.4) 13.6 (0.3) 15.8 (0.4) 0.3 (0.0) 

240 h 0.3 (0.2) 0.2 (0.1) 0.1 (0.4) 0.1 (0.0) 0.3 (0.0) 0.8 (0.1) 1.2 (0.1) 1.3 (0.1) 2.1 (0.1) 0.9 (0.i) 

Each figure represents the mean number  of silver grains per 42 ~xm 2. The silver grains were counted in the whole thickness of the enamel matrix 
of each region of 2 teeth (the same as in Table II) divided by eye piece retieulum in as many  as possible squares of 42 ~m 2 each. The standard 
error is given in parentheses. 

B i o c h e m i c a l l y ,  DEAI<INS ~5 h a d  d e m o n s t r a t e d  t h a t  in  t h e  
p r o c e s s  of  e n a m e l  c a l c i f i c a t i o n  ' t h e  i n f l u x  of  c a l c i u m  s a l t s  
is c o m p e n s a t e d  for  c h i e f l y  b y  loss  of  w a t e r  a n d ,  t o  a l e s se r  
e x t e n t ,  b y  loss  of  o r g a n i c  m a t e r i a l ' .  S u c h  loss  o f  o r g a n i c  
m a t e r i a l  is a l so  r e f e r r e d  t o  b y  o t h e r  a u t h o u r s  7-~~ 
d e a l i n g  w i t h  t h e  s u b j e c t .  

R e c e n t l y  i t  h a s  b e e n  d e s c r i b e d  t h a t  s e c r e t o r y  a m e l o -  
b l a s t s  h a v e  a h i g h  c o n t e n t  of  l y s o s o m e s  w h i c h  a r e  
i m p u t e d  as  r e s p o n s i b l e  of  e x t r a c e l l u l a r  d e g r a d a t i o n  of 
o r g a n i c  m a t r i c e s  ~ ,  ~ .  
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Fig. 8. Silver grain concentration over regmns of zone C from the 
guinea-pig molar at various time intervals after injection of 8H- 
proline. The intensity of reaction declined from the apical towards 
the ocelusal end of zone C. In regions III to VI, where the young 
enamel matrix attains its full thickness, the peak of silver grain 
concentration occurred 24 h after the injection. In regions I and II 
this peak was reached at earlier t ime intervals. In  all regions, except 
region VI, a lower silver grain concentration was found when the 
matrix was still in the secretory zone. 

O n  t h e  o t h e r  h a n d ,  o n c e  t h e  cel ls  a n d  m a t r i x  w e n t  
t h r o u g h  z o n e s  D a n d  E ( r eg ions  V I I  to  X)  t i le  m a t r i x  
a p p e a r e d  r e l a t i v e l y  s t a b l e  as  f a r  a s  p r o t e i n  m a t e r i a l  w a s  
c o n c e r n e d  ( the  s a m e  w a s  f o u n d  w h e n  o t h e r  l a b e l e d  
a m i n o  a c i d s  a n d  s u l f u r  w e r e  u s e d ;  BLUMEN a n d  MERZEL, 
in  p re s s ) .  I n d e e d ,  b y  c o m p a r i n g  t h e  d a t a  in  t h e  s a m e  
Table III ,  t h e  s i l v e r  g r a i n  c o n c e n t r a t i o n s  of  m a t r i x  in  
r e g i o n  V I  a t  24 h a n d  r e g i o n  I X  a t  96 h (72 h b e i n g  t h e  
t i m e  for  cel ls  a n d  m a t r i x  t o  m o v e  f r o m  o n e  to  t h e  o t h e r )  
we re  a l m o s t  i d e n t i c a l ;  t h e  s a m e  c o u l d  be  o b s e r v e d  b y  
c o m p a r i n g  r e g i o n s  V a n d  V I I I  a t  4S h a n d  96 h .  T h e s e  
r e s u l t s  s u g g e s t  t h a t  t h e  o r g a n i c  m a t e r i a l  of  e n a m e l  m a t r i x  
w a s  l ab i l e  in  t h e  s e c r e t o r y  zone  a n d  r e l a t i v e l y  s t a b l e  in  
p o s t - s e c r e t o r y  zones .  DEAKINS 15 a l so  s t a t e d  t h a t ,  c h r o n o -  
log ica l ly ,  t h e  o r g a n i c  m a t e r i a l  is l o s t  f i r s t  a n d  w a t e r  l a t e r ,  
a n d  t h a t  t h e  i n c r e a s e  in  h a r d n e s s  o c c u r e d  o n l y  in  t h e  
p e r i o d  d u r i n g  w h i c h  w a t e r  w a s  l o s t  w h i l e  t h e  a m o u n t  of  
o r g a n i c  m a t r i x  r e m a i n s  c o n s t a n t .  

T h u s  o u r  r e s u l t s  s u g g e s t  t h a t  o n e  of  t h e  s t e p s  of  e n a m e l  
m a t u r a t i o n ,  t h e  r e m o v a l  of  o r g a n i c  m a t e r i a l ,  is  r e l a t e d  
to  t h e  a c t i v i t y  o f  t h e  s e c r e t o r y  a m e l o b l a s t s .  

Resumen. L a  f o r m a c i 6 n  de  la  m a t r i z  o r g ~ n i c a  de l  
e s m a l t e  fu6  e s t u d i a d a ,  a t r a v d s  de  l a  r a d i o a u t o g r a f i a ,  en  
m o l a r e s  de  c o b a y a s  q u e  r e c i b i e r o n  T i m i d i n a - a H  y P r o l i n a -  
aH L o s  r e s u l t a d o s  p a r e c e n  i n d i c a r  q u e  la  r e m o c i 6 n  de  
m a t e r i a l  o r g s  de  la m a t r i z ,  u n a  de  l a s  e t a p a s  de l  
p r o c e s o  de  m a d u r a c i 6 n  de l  e s m a l t e ,  e s t ~ n  e n  la  d e p e n d e n -  
c ia  de  los  a m e l o b l a s t o s  s e c r e t o r e s  y n o  de  los  a m e l o b l a s t o s  
r e d u z i d o s  c o m o  h a  s i do  p r o p u e s t o .  
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