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Outer and inner spots have been produced in uitro on human 
enamel surfaces, using lactate buffers and sugar-saliva mix- 
tures (1, 2 ) .  The appearance of the type of spot was dependent on 
the time of exposure, as  well as on the pH and the concentration. In 
a previous paper the normal appearance and structure of dog 
enamel have been described(3). I t  was found that dog teeth iiiay be 
well suited for the study of experiinentally produced lesions in  
the enamel. The purpose of the present study was to  determine 
how dog tooth enaniel behaves when exposed to various demine- 
ralizing agents. 

hIATERIAL AND hfETHODS 

The laboratory experinients carried out numbered 186. The 
teeth were obtained froiii dogs of different age. On each tooth an  
experimental area was encircled by means of wax and exposed to 
the agent in question. 

The following agents were used 
(1) Sugar-saliva mixture, 

1 in1 10 % cane sugar was added to 10 1111 saliva collected 
during tooth brushing. The exposure tiiiie varied from G 
to  32 hours. 

(2)  Sodium lactate buffer, 0.5 M, pH 2.9-5.44. 
The variation of exposure time and pH is shown in  
Table 1. 



( 3 )  Sotliuiii :isp:irtate buffer, 0.5 M, pH 3.5- 5.8. 
I he time of exposure and pH were varied syste1ii:itic:illy as 
shown in T:iblc 1 .  

( 4 )  ( 1 .  S:ittiratetl solution of EiWA in tlistilled witer,  0.001 N, 

11. Solution of  trisotliuin salt oC EDTA i n  distilled water, 

c. Solution of  tetrasodium salt of EDTA i n  distilled w:iter, 
0 .07  M, pH 11 .O, 
Thr tiine o f  exposure was changed sgsteiiiaticallg. 
('l'able 1 ) 

r 1  

pH 3.03 ,  

0 . 1  17 &I, pH 7.94, 

The experiments with sugar-s:iliva mixtures took pluce in :in 
iiicu1):rlor :it 37 " C .  All otlicr esperiluents were performed :it r o o m  
tc.iii1)er:ilure. 

Table I 

N ~ m l i e r  oC R l ~ i l : ~  Exposnre Innel- Outer sn 1,  \ i il I1 cc 
experini. coiic. Pf-I t ime \pot spot 

S u g ~ i i ~ - ~ ~ i I i ~  a 34 - - G - 21 f1t.S. 28 1; 

_ .  I 6  hrs. 2 26 

T.:1c l a  I e h t l  t f er 9 0.5 4.0 2-5min.  0 !f 

7 0 5  4.0 2.i-- G O  min. fi 1 

7 0.5 1.0 40- -120 min. I 6 

6 0 5  5.0 1-- 5 111-5. 5 1  

9 0.5 5.0 (i hrs. 1 8  

A 5 [):I rt :1 t c buff cr 6 0.5 3.1; 18 - 32 niin. 0 6 

_ _  28 

7 0.5 4.15 3- n i 

5 0.5 5.8 G O  tkIJ S No ci rcx t  

EI)TAI i n  tlt\t.w:itcr 16 0.001 3.03 12 - 21 hr4. 1 I f ]  

6 0.001 3.03 24 111.5. o r ,  
~ ~ - .. 

Sut,sequent to the exposure, ground sections were inade, thc 
thickness being :ippro~iiii:~tely 80 inicrons. The sections were 
ex:iliiinetl in :i Leitz pol:rrizing microscope after imbibition in 
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distilled water. The sections were also exposed to  soft X-rays. A s  
to the equipment and procedure, see article on normal dog 
enamel ( 3 ) .  

EFFECT OF DEMINERALIZING AGENTS ON DOG ENAMEL 

OBSERVATIONS 

The enamel lesions produced by the above described deminera- 
lizing agents showed characteristics and specific patterns which 
seemed to be dependent 011 the agents used. For this reason, the 
developinent of the lesions will be described separately. 

Sugar-saliva mixtures. 62 experiments 

The drop in pH of the sugar-saliva mixture was roughly a s  
follows : 

Exposure time 
Start 

after 2 hours 

,, 24 ,, 
9 ,  32 ,, 

~ 

9 9  2,  

5.0 
4.5 
4.0 
3.8 

Polarization microscopy 

In Text Fig. I, the development of the enamel lesions is shown 
schematically. After an exposure period of 6-10 hours, an inner 
isotropic spot developed ( 1  A ) .  (See also Table 1.) These initial 
spots tended to widen towards the surface as well as inwards. 
After 10 to 16 hours of exposure, positive birefringence occurred 
in the central part of the lesion (Text Fig. I, 1 B and Fig. 1 A ) .  
After 1 G  to 24 hours of exposure, the lesion had extended to the 
enamel surface (Text Fig. I,  1 C) .  The entire lesion exhibited 
positive birefringence, except for a narrow zone of isotropy 
separating the latter froin normal enamel. Text Fig. 11, 1 A is a 
diagram showing the relationship between the isotropic zone and 
the accentuated borders between the prisms, (ABP)  . Measure- 
ments revealed that the length of the ABP aniounted to 20-30 
microns, whereas the isotropic zone varied from 10 to 15 microns. 
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Sclicrnntic drawings showing the c1i:iraeteristic tlcveloplncntal stages of 
en;imel lesions as they appear in  ground sections l)ct\Tcen crossed nieols 

af ter  iinIiil)itio~i i n  distilled water. 
1 .  sugar-saliva mixtures, 2. sodium lactate buffers, 3 .  sodium aspartate 

huffei-s, 1. watery solutions of ED'I'A, 5. tetrasodium salts of  EiYr.4. 
U'liite: iicgative birefringence, Dotted : positive bircfringeiice, I3l:iclc: isotropy. 
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Microrcid iogruphy 

The microradiographic picture (Fig. 3 B) showed an inner 
spot consisting of a radiolucent material. The extension of this 
area corresponded to the isotropic and positively birefringent 
zones in Fig. 1 A. The surface layer of enamel which in polarized 
light was characterized by a negative birefringence appeared in 
the niicroradiograin as a radio-opaque zone, which was discon- 
tinued in certain areas. 

Sodium lactate buffers. 38 experiments 

0.5 M lactate buffers within the pR range 4-5 caused lesions 
as shown in Text Fig. I,  2. An inner isotropic spot ( 2  A )  appeared 
after 25 minutes of exposure to a buffer of pH 4.0. At pH 5 the de- 
velopnient of the sanie type of lesion required 4 hours. Increase 
of the exposure time resulted in  an  increase of the width of the 
inner spot, which at this stage exhibited positive birefringence. 
Simultaneously with this increase of the inner spot, the initiation 
of a superficial lesion took place (2 B).  Between the latter and the 
inner spot the negative birefringence persisted, although a con- 
fluence of the outer and inner spots could be observed in limited 
areas (Fig. 1 B).  A complete fusion of the inner and outer spots 
occurred after 1 hour a t  pH 4.0 and after 6 to 7 hours a t  pH 5.0 
(Text Fig. I, 2 C ) .  Buffer solutions with pH below 4.0 or above 
5.0 produced outer spots only. The width of the isotropic zone 
measured from 5 to 10 microns. The length of ABP was 10-20 
microns. (Text Fig. 11, 1 R ) .  

Microradiograph y 

The niicroradiographic image of sections from teeth treated 
with lactate buffers a t  pH 5 revealed a relatively broad inner 
radiolucent zone with accentuated borders between the prisms. 
A narrow radio-opaque layer separated this inner spot from a 
thin and irregular radiolucent zone a t  the surface (Fig. 3 C).  

Sodium aspartate buffers. 18 experiments 

Aspartate buffer solutions used in the present series (Table 1)  
produced outer spots only (Text Fig. I, 3, and Fig. 1 C).  At pH 
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3.6 ;I superficial defect appeared after 24 hours. At pH 4.15 the 
S:IIIIC type :ind size of lesion occurred after 4 days of exposure. 
1Suffer solutionc with p H  5.8 did not seeiii to  produce lesions even 
alter 60 d;iys of exposure. 

l'hc isotropic zone adjacent to the outer spot w a s  wide (30--40 
itiicrons). whereas the A13P could 1i:irtlly be ohe rved  (Fig.  1 C 1 .  

Solutions of EDTA and EDTA sodium salts 

r .  I I i c ~  c\ainiii:ttiori oI' Lhc sections of Ih is  wi+s r.rve:iletl two 
dil'fc,rent w i y s  in which Iesions t le \~loped.  Text Fig. I, 4 il tic- 
iiionst~~:ites the ch:irncleristic lesions p~oducet l  af ter  1 H--24 Iiours 
t q  wtur:ited E1)l.A solutions in  distilled water, the pH being 3.03 
:iiid t hc  concentration 0.001 bf. 'I'hc defect consists o f  :in outer 
slwt :inti :in underlying narrow isotropic zone with the length of 
Ihe Mil' aiiiounting to  .i iiiicroiis (Fig. 2 A ) .  

I n  Text Fig. I,  4 1% is sIio\vii the deuelopmenl of :i coriibined 
lesion l)twdiiccd with the same solution. After 12-18 hours  ;I 
n a r r o u  isotrol)ic outer spot :ipi)earcd. After 24 hours this zone 
exhibited po4tive birefringence with : i n  adjacent isotropic b:ind. 
Siiiiult:ineoucl~, an isotropic zone :ippeared in  the deeper part of 
the eiiaiiivl ( inner spot) separated f r o i n  the outer spot l)y :I nega- 
ti\ely hirefringent layer (Fig. 1, I ) ) .  IVitli increased tinie of 
e x p o ~ u r e  the two spots coalesced into a broad outer spot. (Text  
Fig. I, I C ) .  

MicrortrdioyrcrpA y 

The iiiicroradioSr:ipIiie picture of the sections exposed to  EI)TA 
solutions of p H  3.0 showed :i homogeneous ?ndiolucent area, 
which corresponded i n  width to the positively hirefringent ou te r  
spot and tlir adjacent isotropic layer (Fig. 3 1)). 

The combined lesions which appeared in  polarized light in  
some cases subsequent to  treatinent with EDTA solutions (Fig. 
1 1)) showed a narrow inner radiolucent zone which was located 
at soiiie distance from the surface. A relatiuely broad zone of 
radio-opacity separated this zone from a narrow and  irregul:irly 
bordered superficial radiolucent layer. 



Di-, Tri-, and Tetra. sodium salt solutions of EDTA 

These solutions produced outer spots in a l l  instances (Fig. 2, 
K and C) .  With an increase in pH a lengthening of A U P  occurred 
(Text Fig. 11, 2 K, C and Fig. 2 H, C ) .  A decrease in concen- 
tration of the solutions caused a sliortenirig of the AI3P. The 
development of an outer spot with exposure to tetrasodium salt 
a t  pH 11.0 and 0.221 M is shown in Text Fig. I, 5 .  After 8 hours 
of  exposure only ABP could be seen ( A ) .  After 14 hours a suprv- 
ficinl isotropic layer with ABP of increased length could be 
observed ( B ) .  After 18--20 hours of exposure, $1 broad outer .;pot 
with an isotropic zone of 10--15 microns and AWP of 100 to 120 
microns developed ( C ) .  Under the same conditions a solution ot' 
the s:iiiie pH but with a concentration of 0.001 M produwtl an 
outer spot with a width of the isotropic zone of 2 iiiici~;ns. t he  
length of the AEP being 2 microns. 

Text Fig. TI. 

Schematic drawings showing the relationship bctwcen the isotropic zone 
(horizontal black) and the length of accentuated borders between prisms 
(ABP)  (vertical blacli) as this appears in ground sections in polarized light. 
1 A :  sugar-saliva mixtures. 1 13: sodium lactate buffer, 1 C :  sodium aspartate 

buffer, 

2 A :  saturated watery solutions of EDTA, 2 B:  solution of trisodiuni salt of 
EDTA in distilled water, 2 C :  solution of tetrasodium salt of EDTA in  

distilled water. 
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Mi crortxtl iogrtipli y 
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T h e  iiiicroradiograiiis of' the sections from the teeth trc;iled 
with tetr:isodiuJii salt solutions of EDTA showed ii rxlioluc.ent 
stirface with :in irregular border sending narrow protrusion4 into 
[ h e  :ttl.j:icent r;idio-op;ique en:iinel (Fig. 3 E) . 

I)I SCU S S ION 

It is ;ip~);ireiit that the experiiiiental lesions produced in  tlie pre- 
v i i t  series by exposing the en:iiiiel to sugar-s:iliv:i iiiixtures (lo not 
entirely correspond to those obtained by Hals ,  TorpZZ & Morch ( 2 )  
on hui i inn  enaiuel. According to these authors, t he  initial :itt:icl< 
which can be seen in  polarized light consists of  :in acccntu:it ion 
o f  t h e  i)iisJiis sheaths i n  :I ii:irrow superfici:iI zone o f  the en:iiiiel. 
In  the 1)reseiit series the consistent finding riiade W:IS that tlie 
first \t;igc o f  the  developiuent of en:iiiiel lesions by su~:ir-saliv:i 
iiiixturcs is the appearance of a subsurface isotropic zone ( Fig. 
1 A ) .  This tliscrepuncy may be due to  structur:il clifferciice in 
hu w i n  and dog enamel ( 3  1. O n  the other hand, in  the present serie5 
i t  \\:I\ tound that  the pH of the sugar-s:iliva iiiixtures decreawi  
t'roui ncutrnlilg to pH 5 during 2:; h o u r s  o f  incuh:itioii. This  
pcriotl may be too short lor the initiation o f  :I lesion on I h e  
c 1 1 : i  iiicl surfacc, :is the  experiments with lactate huffers show that  
\ti1~crfici:il tlet'ects can  only be found :ifter ti hours when hul'fer 
solutions with a pH :ibove :>.O :ire used. After incub:i tion pcriotls 
longer than 21/! hours, the pH o f  tlie sugar-saliva iiiixtiires wi\ 

in the range o f  4 3 .  This pH area has been lourid lo  he appropri- 
ate for the production of inner \pots mith lactate huffers (1 1 .  The 
tlevelopiiient of  pure inner spots in  the sug:ir-s:iliw mixture serie\ 
iii:iy under  these conditions be caused hy the 1)i'esence of c:ilciiiiii 
a n t 1  I)hosph:ite ions in tlie saliva. A s  the main part  of the eii:iiiiel 

co~isists o f  c.:ilciuni phosphate, the rate of the solution o f  lhe  
surtace layer m:iy be lower in the sug:ar-s:iliv:i mixtures th:iii in 
lactate huffers ( 2 ) .  

The s:iiiie phenomenon iu:iy exph in  the appe:irance of coin- 
hinctl lesions after exposure to lactate buffer solutions with pH 
4 5 (Pig.  1 15, Text Fig. I, 2 13) .  As these buffers do not contain 
c:rlciuiii and phosphate ions, the demineralizatioii riiiiy take p1:ice 
:it the siirf:rce, :is well. In  the pH areas below 4 and :ibove 5 ,  only 
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inner spots developed. This is in accordance with the results 
reported earlier for human teeth. 

Aspartate buffer solutions in the pH area below 5.8 always 
produce outer spots. The finding that no defect could be pro- 
duced within 60 days of exposure to an aspartate buffer solution 
of pH 5.8 is very interesting, but it is felt that more information 
is needed before it can be explained. 

The ef€ect of EDTA solutions in distilled water may be ex- 
plained as an effect of a pure acid. Due to a low concentration of 
the solution, the binding of free hydrogen ions takes place. The 
lesion accordingly appears as  narrow outer spots (Fig. 2 A ) .  
The fact that in soiiie cases combined lesions were found inay be 
explained by a simultaneous acid and chelating action 14). The 
initiation of the enaiiiel lesion after exposure to sodiuin salts of 
EDTA is characterized exclusively by the accentuation of the 
borders between the prisms. ‘rhis finding is in accordance with 
the results of the replica studies on hunian enamel by JIiiZZer & 
Schnit (4)  and by Muhlemnnn (5).  By treating the enamel surface 
with sodium salts of EDTA solution of pH 8, they found that these 
:tgents caused a dissolution of the interprismatic substance. In 
this way the replica showed a very regular differentiation be- 
tween prisms and interprismatic matter. On the other hand, such 
:I regular pattern could not be obtained with other demineralizing 
agents. By malting replicas of the enamel treated with other 
agents, outer spots or inner spots as well as combined lesions 
mere shown. In case of an outer spot, both the prisms and the 
interprismatic iiiaterial are partly destroyed. In case of inner 
spots, the superficial layer of the enamel is fairly intact. Conse- 
quently, in these instances replicas will either show a weather- 
beaten or/and an intact enamel surface. Theoretically, it would be 
possible to obtain replicas with regular patterns by the use of 
these agents if the replicas could be made at the very stage when 
only the ABP appears a t  the surface. When it is the question of 
treatment with lactate buffers, this stage lasts for a very short 
period of time. Together with the varying degree of iiiinerali- 
zation of the surface enamel, this inakes it next to impossible to 
obtain replicas with regular patterns. The fact that it is easy to 
get good replicas from enamel treated with alkaline solutions of 
EDTA sodium salts may be explained by the persistence of the 

46 - dctcr odont. Sccmd. V o l .  19 
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AI%P picture for hours  of exposure. It seeins that  the develop- 
ment of AI3P is  not entirely dependent 011 the pH of  the  sodium 
s:ilt solulions o f  EDTA, but i t  is also influenced hy their con- 
centr:ition ( 6 ) .  In this way we can get the pokrrizution iiiicrosc0j)ic. 
picture s h o w n  in  Text Fig. 11, 2 K by a high concentration of  Na: 
EWrA o r  by :I lower concentration o f  N : I ~  EI)TA. 130th Nil:% ED'l'A 
: ind Na, EIWA have :in alkaline pH,  and the development o f  AHP 
~ i i : i y  be directly related to this alkalinity, as the  mode of  penetr:i- 
tion o f  :in :rlknline solution inost likely is cleteriiiined hy the 
org:lnic contents o f  the interprisinntic iiiateri:il ( 6 ) .  

SVAIAlAIiY AINI) CONCLI'SIONS 

The ekperiiiients in iiifro reported i n  the present paper \\ere 
~)erforinetl  in order to  study the defects produced when the 
en:iinel surface of do:; teeth IWS exposed to sugar-sulivn inix- 
tiircs, lactate buffers, asp:irtate buffers, EDTA and solutions of 
EI)'I'A sodiuiii salts. The defects were exainined i n  ground 
sections with 1)ol:irizing microscope as well ;IS by inicroradio- 
graphy.  It MXS obscrved that  the defects produced by acid buf fer  
solutions mere different from those obtained by chelating :igrnts 
a l  ; i n  :111<:1line level. A possible explanation of the :ippear:ince of 
I h e  different types of defects is  Siven. I t  was found that the 
tlcfects produced to a great extent were siiiiilnr to those oht:iined 
on 1iuiii:in teeth in  earlier investigations. This  indicates that dog 
t ceth may constitute a va1u:ible supp1ement:u.y test niatcrial in  
c\periiiie~is of this kind. 

I i $ ~ i L J A l I  ET COSCLUSIONS 

9C'I'LON DE I)IVP:KS AGENTS DRCALCIFIANTS SUR L'EM41L IlENTAII<k: 
D1J CHIEN 

1,es exp6riences in nitro dont rend coiiipte cet article o n t  Cti. 
failes dans le hut d'&tudier les LPsions produites lorscpe l a  surfnce 
de l'binail dentaire du chien est expos6e h des in6l:tngec sucre- 
s:tlivc, des t:iinpons :ILI lactate, ties tainpons h 1'asp:irtatc. tle 
l'fCl)'VA e l  cies solutions de sels sociiques d'EDTA. I,es lbsioiis 
o i i l  6t6 6tudi6es sur des coupes par  usure :IU iiiicrowope tle 
pol:wisation c t  par des niicrorac1iogr:rphies. I1 :I btP ohservd qiie 
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les Ibsions produites par les solutions tampons ncides 6t:iient 
tliffkrentes de celles obtenues par les agents de chelation h un 
niveau alcnlin. Les auteurs donnent une explication possible de 
I’aspect des diffkrents types de lesions. I1 est apparu clue les 
lksions yroduites ittaient dans une grande niesure analogues h 
celles obtenues sur les dents huniaines lors des recherches ante- 
rieures. Cela indique clue les dents de chien peuvent constituer 
un matkriel exph-iinental suppldinentaire de vnleur pour les 
htudes de ce genre. 

%ITSAhlhlENFASSPNG I’NI) SCHI,USST;OI,GE:I~~’hTCIEN 

DIE WIRKUNG VERSCHIEDENER ENTKALKUNGSMITTEL AUF DEN 
SCHMELZ BE1 HUNDEN 

In der vorliegenden Arbeit wird uber Experimente, die in uitro 
:in Hundeziihnen ausgefiihrt wurden, berichtet. 

Die Zahne wurden verschiedenen Liisungen ausgesetzt (Zucker- 
Speichel, Milchsaure-PuPfer, Aspartat-Puffer, EDTA und EDTA- 
N:itrium-S:ilz). Die Veriinderungen am Schinelz wurden polarisa- 
tionsinikroskopisch sowie inikrorontgenologisch untersucht. 
Dabei konnte festgestellt werden, dass sich die durch Siiurepuffer 
hervorgerufenen Veriinderungen von denen durch chelierende 
Agentien bei alltalischer Realition hervorgerufenen untersrhie- 
den. Eine Erklarung fur  das Auftreten dieser unterschiedlichen 
\‘eranderungen wird gegeben. Diese kunstlich erzeugten Lasio- 
nen waren denen sehr iihnlich, die inan in friiheren Untersuch- 
ungen an Menschenzahnen erhielt. Dies ist ein Beweis dafur, 
dwss man Hundeziihne fiir Untersuchungen dieser ,4rt sehr gut 
als Testniateri:rl verwenden 1i:inn. 

1lESUJlEN Y CONCLUSIONES 

EFECTOS DE VARIOS AGENTES DESMINERALIZANTES SOBRE EL 
ESMALTE DENTARIO DUE PERRO 

Los exycriinentos in vitro referidos en este trabajo, fueron 
llevados :i cabo con el fin de estudiar 10s defectos producidos en 
1:i superficie del esinalte de dientes de perro, cunndo eran expues- 
tos a la a c c i h  de niezclas de saliva con azucar, buffers de lactato, 
buffers de aspartato, EDTA y soluciones de sales s6dicas de 
EDTA. Los defectos fueron exaniinados en cortes por desgaste 
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coil niicrowopio de po1nriz:icihn y por 1uicror:tdiogr:Ifiu. Se 
observ6 qiie 10s defectos producidos por soluciones de buffers 
Bcidos cran dii'erentes :I 10s obtenidos por :]gentes quelantes en 
medio :ilcdino. Se da nna posihle expl icacih de la :iparici6n tle 
10s tliferentes tipos de defectos. Se encontrd clue 10s dei'ectos 
producidos era11 siiiiilares en gr:in p r t e  a 10s obtenidos e n  dientes 
h u ~ i i : ~ ~ i o s  en investigaciones mteriores. Esto intlica que el tlicnlc 
de perro puetle constituir un vnlioso material de prueba suplenicn- 
ti irios en experinientos de rsta  clnse. 

IIEFERENCES 

I .  /Ids, E . .  7'. JI6rc.h rrnd I I .  F. Sttnd,  1955: Effecl of lactate buffers oii  dt.iilal 

cn:irricl iri ni t ro ,  Acta odont. scand. 13: 8.3---122. 
2. If(c(s, R:., I'. T o r e / l  urtd T .  I % f O F ( ' h ,  1!!59: ISnarncl lesions pi-oduccd i n  oi lro 1): 

sug;ir-s:ilivn mixtures. Act:r odoiit. scand. I T :  29!)-30!). 
3 .  I,%, I f .  r r i i t l  C .  f i t c u r i i k ,  19161 : A mo~yliological study o f  Ihe s u r f a r c  l a  

dog tooth  enamel. Acta odont .  scand. 19:  183---403. 
1. Mii / /er ,  Grrtf rind A i i g c , / u  Scli tri t ,  1957 : Xlorphologic diffcLrenccs in replica\ 

o f  intact enamel decalcified iii acid or EDTB. IIelv. oclont. Acts 1: 5 -8. 
3 .  Miih(encciriii, / I .  K . ,  1!)60: Experimental modifications of the  enamel surface. 

6 .  Strntt, If. F., C.  HaoniI; t r i i t l  7. MOrrh: En:imel lesions protlurect iri  u i t ro  
w i t h  solutions of EDI'A ant1 EDTh-sodium salts. T o  I)e published in 
Act:i otlont. scnntl. 

Helv. otlont.  Acta b :  5-24, 



PLATES 



Plate 1. 

Fig. 1 .  1’hotoinicrogra~)hs o f  transverse ground sections of treatctl dog enarricl in 
polarizctl light after imbibition in distilled water. 360 x . 

.\. Sugar-saliva mixtures for l(i Iirs. 
I3road inner spot of  positive birefriiigencc bordering centrally on a tiarrow zone 
o f  isotropy towards the normal enamel. Narrow zone of negative birefriiigencc 
2 1 t  the s ~ r f a c e .  

1%. Sodium lactate buffer, (0.5 31, pH 5) for 4 hrs. 
I’oxit  ivcly birefringeiit inner spot estcnding to the negativcly birefringcril sur- 
face i n  limited areas. 

(;. Soiliuin aspartate  buffer pH 4.15 for 4 days presenting positively birefringeirt 
outer spot. 

I ) .  Saturated I < l W A  solution in tlistillctl watcr for 24 hrs. 
(;oinbinctl lesion consisting of an outer spot of positive birefringence \vitli ad- 
jacciit isotropic. band bortleritig on a zone of negative birefririgeiice. I;urt hcr. 
crntr;illy a r i  inner spot of isotropy with accentuated borders belweeii the 
pri  s i l l  s (.I 1 11 ). 



Fig. 1 .  
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Plate 2. 
12ig. 2. t’1iotomirrogra~)hs of transverse ground sections of treated dog eriarnel i n  
polarixed light after iinbihil.ioii in distilled water. 360 x . 

,\. Saturatcd I‘I3Th solution in distilled water, 0.001 bl, plI 3.03 f o r  21 hrs .  
Outer spot presenting positive birefriugeiice and an atljacerit narrow isotropic 
zone with s h o r t  z\131-’. 

J L  ’l’risuclitirii salt solution of ElITA, 0.1 1 7  bl, pli 7.94. 
Outer spot o f  positive birefringence :tiid adjacent isolropic layer. 
NoLe t l l C  length of XI31’. 

C. ’I’el-rasotliurn salt solution of EDTA, 0.0702 >I, pH 11.01. 
Outer spot oI positive birefringence and adjacent zone of isotropy. 
liirrrasctl length of .\131’. 



Fig. 2. 



Plate 3. 
Fig. 3. Jlicroradiograms. 

.l. Sormal euarnel. 

13. Enamel treated wilh sugar-saliya mixtures. 
(Same section in polarized light shown in I;ig. 1 A). 

C. ICiiamel Lrcatctl with sodium lactate hufler. 
(Same scction in polarized light shown in  Fig. 1 13). 

I) .  1:iiuinel treated with saturated EIITA solulion in distilled water. 
(Sarnr section in polarized light shown in 12ig. 2.4). 

I<. 1:namel Ireatctl with letrasodiurn sull solutions of I;l)’J’.l, pI1 11 .O. 



Fig. 3. 




