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I n  :in early report on experiiiients in rrilro with 1;ict:ite huffer 
solutions well defined en;iiiiel defects culled outer : ~ n d  inner spots 
were described ( 1 ) .  I n  ;I few ctises these two types o f  defects 
:ippeared siiiiult:uneously. I n  :I subsequent study ( 2 )  such :I colw 
bination was frequently observed i n  extr:icted teeth whicli had 
been incubated in sugar-saliv:i mixtures. l'he writers recognized 
similar defects in carious dental en:iiiiel (Fig. 1 ) and :ilso :IS :I 

result of experiiiientul caries produced by the gold p h l e  iiiethocl 
( 3  1 (Fig. 10 ). These experiiiients, however, did not deliionstrate 
the gradual development of the early stages of  the defects in 
question. Therefore, it w a s  decided to carry out :I thorough study 
of the developiiient of the defects which develop when dent:il 
enainel is exposed to  sugar-siilivu iiiixtures. 
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Newly erupted preinolars from individuiils 10- - 1  2 ye:irs of :ige 
were selected. On each iii;icroscol)ic:illy iioriiial :ind inL:ic-t buccal 
surface an experiiiient:il :irea was encircled by means of lilue 
inlay w:ix. The rest of the tooth was covered with Tenax wax. 
The experiiiiental are:i was divided into two halves by ;I sh:illow 
longitudinal groove filled with wax. Each experiiiiental :irea w;is 
exposed :it 37" C to :I sugar-salivn iiiixture ( 10 % sucrose w/v ). 
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b:xl)osurc tiiiic ' Nuiii1)cr of 1 
i i i  ~ iours  esp. surf. 

I 
I 

v , .  
I his inixture con1:iined I:~rge :itiiouiits of iiiirroorgnnisiiis :IS ;I 

toothpicking was ~iiade during the rollection o f  the s:iliva S;IIII- 

pies. Usunlly one h:ilf of lhe experiliient:ll ;ire;i W:IS covered willi 
w:ix hefore the end o f  the incubation 1)eriotl :ind :iccorclingly was 
exposed to the sugar-s;iliua mixture for ;I shorler period o f  liiiic 
t h i n  the other half (l'able 1 ). 
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In  suppleiiientery experiiiieiits lhe  :ireas were exposed l o  sug;ir- 
s:iliv;i iiiixtures, the acidity o f  which h:id been stabilized :it de- 
fined pH-values ( 5 . 5 ,  4.5, or 3.8) by sterilizing the Iiiixlure with 
I)henyliiiercuri:icet;ite or chloroforiii, thus stoppiiig further acid 
production. 

If steriliziitioii o f  tliis kiiid was  iiot curried out  duriiig t l ic  iiicubiitioii 
period the suyiir-suli\~tl niistures usuiilly reiiclicd t l ic  ptI-\~iilue 5.0 i iftcr 

tlic 1)11-\alues lciidcd to iiicrciisc. 
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A t  the end of the experiiiient tlie w;ix was reiiioretl froni the 
tooth :ind the tooth was r:ipidly rinsed with water. l‘he iii;i(*ro- 

scopic :ippear;ince o f  the experiinental :ire;i was assessetl : tnt l  

described :ind :I ground section was pre1);ired. ‘I’his section w:is 
cut i n  :I direction perpendicular Lo the long axis o f  tlie tooth ; i n d  

soiiie longitudin:il sections were prepired ;is well. The sections 
included the typic;il regions o f  destruction on both halves. 

Iinbibed in media of different refractive indices (4) the ground 
sections were then exaiiiined in po1:irized light. T h e  picture thus 
visudized W;IS controlled in transiiiitted ordinary light, incident 
ordinary light :ind by darlt field microscopy. Control speciiiiens 
were also studied with the aid of fluorescence iiiicroscopy ( 5 ) .  

Hepresent:itive sections were sludied by 1iie;iiis o f  iiiicror:idio- 
gr:iphic techniques. 

‘I’he developiiiental stages in the foriiiatioii o f  the lesion, :is 
ol)servecl in polarized light, ;ire re1)resentetl in Fig. 3. l’hotoiiiicro- 
graphs of  the corresponding stages :ire shown in Fig. 3. 

‘I’he etirliest discernible dterat ion is :in :iccentuation o f  tlir 
prisiii sheaths in :I n;irrow superficial zoiic I o f  the en;iiiiel (Figs. 
3---3, :I ) .  This picture iiiay ocr-:isioiially be ohserved after 12 hours 
of exposure. More often, however, after 12 hours, the surf:ice 
layer reveals ;I n:irrow outer spot, zone I ,  deiiiarcntecl inwnrtls 
by zone 1 (Figs. 2-3, b ) .  ‘I’he justification of the design:ition 
of zones is explained below. 

The outer spot turned out to be isotropic in distilled water m c l  
negatively double-refr:ictive in :inilin ( 11 = 1.58) and quinolin 
( n  = 1.62). In  the latter inedi;i the lesion was barely discernible. 
I n  these early stages soiiietinies \’-shaped figures extended froiii 
zone 4 into the subjiicent ennniel layer. These figures were not 
visible in sections iinbibed in iiniliii or quinolin. 

0cc;isionally. :I defect was seen which gave tlie iinpression of 
heing :in extremely narrow inner spot. located iiiiniediutely below 
the enaniel surface (Fig. 4). The area outside of this defect 
showed negative birefringence. I t  had ;I thickness of about 1 
iiiicron and revealed no structural detail. I t  w:is :issuiiied t o  be 
the priiii;iry en:iiiiel cuticle ( possibly with secondary coverings ), 
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I)ecuuse lines o f  simil:rr uppearance were observed o i l  iiilarl 
enmiel areas. Enaiiiel cuticles were not considered in the original 
definition of outer :rnd inner spots ( 1  ). Therefore, the defect 
shown in Fig. 4 should be regarded :IS :I very narrow outer spot. 

After 18 hours of exposure four zones could be observed in 
polarized light in sections imbibed in water (Figs. 2-3, c ) .  As  
was the case after 12 hours of exposure :in isotropic outer spot 
was visible in the superficial layer of  the enmiel. Below this 
zone 4, t i  negatively birefringent zonc 3 w i s  observed. I t  sepir:itecl 
zone 4 fro111 :I narrow isotropic zone 4 which thus had the c h i l -  

rticteristics of ; in inner spot. Zone 1 is now bro:ider th:in i n  thc 
preceding stages. Isotropic cones extended froi i i  zone 4 inlo zone 
3 which disclosed accentuated prisiii sheaths :IS well. Howcver, 
on iiiibibitioii i n  iiiedia, the refractive index of  which was 1.58 
l.Ci2, these details could not be seen. I3y further incrense o f  I l ic 
exposure time the outer illid inner spots tended to confluescc, 
owing to :I broadening of the outer spot ;rnd of the cones exteiitl- 
iiig froin it. Siiiiul taneously, the inner spot exp:indeti inwurds a i i t l  

now turned out ;i positive central iire;~ with ;in isotropic h r d e r  
zone (Figs. 2- -3, d 1. 'l'hus, ufter 48 hours o f  exposure ( Figs. 
2 4, e ), the total ;ire:i corresponding to  the three zones, 2. 3, 
:ind 4, often g w e  the :ippe;irance of :I I)ro:icl positive outer spot 
still hordered iliwilrds by i1 zoiie 1. After iiiibibition in iiietlia, 
l h e  refr:ictive index o f  which was 1.55-1.62, three sep;ir;ite zoiics 
( 2, 3, anti 4 )  were clearly visible, now 1)ortleretl by ;I tr;insp;ireiil 
zone I ,  :ill o f  theiii displaying varying degrees o f  neg:rtivc hi- 
refringence, zone 2 showing the lowest degree ( Figs. 5 (i ) .  

Siinilw zones were visible in these iiiedio even in st:iges preceding 
cevit:ition, the latter usu:illy :ippearing :ifter 7.- -9 days o f  ex- 
1)osure (Figs. 2--3, f ) .  In the stuges preceding c:ivit* *I 1' 1011 ;I i1;1rrow 
zone separated :in outer spot from :I broad inner spot. 

The positive zone in  regular c:iries, occurring in sections 
Iiiounted in C:in:ida b;ilsaiii (Fig. 7 ), is by Drrrling ( 0 )  shown 
to be caused by the influence of :ilcoholic iiiediii used for clc- 
hydration and is not visible in watery niedin. It is produced hy 
this author in a case of "artificial ciiries" as well. If existing in 
the present material, it should be localized to the inner part of 
zone 2. However, a positive zone like th:it Wits never observed in 
our sections (Fig. 8 ) .  
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The deve1opiiieiit:il stages described :ihove were checl<ed hy the  
control met hods. 

Fig. 9 presents :I ~iiicror:idiogr:i~~l~ picturing :I st:ige siiiii1:ir 
to that in Figs. 2-3 d. The deii1iner:iliz:ition of the outer spot 
with cones (zone 4)  and of the inner spot (zone 2 )  is obvious. 
The fluorescence ex:iniin:itions support these findings. Zone 3 :IS 
:I non-fluorescent are:i sep:ir:ites the fluorescent zones 4 :ind 2. 
I n  zone 1 the fluorescent prism she:iths :ire conspicuous. 

In  the suppleiiientary cxperiiiients with st:ibilized pH-vaIiics 
only outer spots were 1)roduced :it pH 5.5, while :I siiiiu1t:ineous 
:ippe:ir:ince of outer :incl inner spots were :ilw;iys found :ifter 
incu1):ition i i t  I )H 4.5 :ind 3.8. 

1inl)ihition i n  w:itery iiietliuni, n = 1 .W will roinpletely eli- 
iiiin:ite the fori i i  birefringence, thus displaying the neg':itiw hi- 
refringence o f  possibly reiii:iining cryst:illites ( 4 ) .  In the  present 
study the entire defect, I)y such inibihition, turned out with 
neg:itive 1)irefringence o f  wirying degree i n  different develop- 
iiient:il st:iges. This nie:ins tli:it nowhere i n  the lesion h:id the 
t1eiiiiner:iliz:ition heen coiiiplete. The suhsurf:ice 1:iyer :ilw:iys 
tliap1:iyed less destruction th:in the other zones. Zone 1, on such 
iinhibition, gets :I tr:inslucent :ippe:ir;ince, c:iused by the :itt:icked 
prisin she:iths being filled hy :in iinl)ibition niediuiii, the reCr:ic*- 
live index o f  which is eqit:il to th:it o f  the crystallites. 

The wr ious  stages described indicnte :I developinen t of thc 
lesion in the following minner :  Froiii the surfnce the :igents 
pene1r:ite into the en:iiiiel through the prism she:iths, and (luring 
the further developiiient o f  the lesion the :igents :ilw:iys follow 
these 1):ithw:iys. This is the re:ison why :I zone of :iccentu:ited 
p i s i n  sheaths :ilw:iys represents the :idv:incing edge of  the lesion, 
:ind these :ilter:itions :ire :ictunlly the first to he detected. When 
this t idvmring edge has penetrated :iboiit 10 microns into the 
en:iniel the prisins proper in  the surf:ice layer :ire :dso :iltered 
(1)).  Still the lesion only represents :I slight degree of deminernl- 
ki t ion.  (ir:IdtI:illy the prisnis proper will be deinineralized in the 
siihj:icent I:iyers :IS well, hiit  the su1)surf:ice layer (zone 3 1 reve:ils 
:I reiii:irI<:ihle resist:ince ( c  1 .  Next. the tleiiiiiier:iliz:ition o f  this 
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layer t:ilces p1:icc froiii the surface :incl possibly, to :I slight tlegrcc, 
froni within ((1-e). This process goes on roncoinit:intly with :I 

further progress o f  the whole lesion into the en:iiiiel. A t  h i s t  
wvitatioii t:iltes place ( f  ). 

The scheiiie (Fig. 2 )  :ind the I)liotoiiiirrogr:i~~hs (Fig. 3 )  :iiiii  

:it deiiions1r:iting Ihe gr:idual developiiient of  early stages in 
":irtifici:il cn:iiiiel c:iries". However, due to v:iri:itions in the 
rcsist:incc o f  the en:iiiiel :ind in the :icid-i)roducing cap:icily of 
the s:iliv:iry s:iiiiples, the lesion obtained :it, for instance. 48 
hours o f  exposure iii:iy in one case be siiiiilar to a defect obtained 
:it :in exps i i r e  tiiiie of 24 hours in :inother case and uicr ucrsti. 
I t  should :ilso be iiicntinned th:it two st:iges which in the scheiiie 
succeed e:irh other iii:iy be observed in the s:iiiie experinien1:il 
:ire:i, rendering further support to thc correrlness of  th r  cle- 
srrihetl tle\iclo~~iiieiit:il course. 

I'iclurcs siiiiilsr lo Ihe lesions tlescri1)ecl in the present p p e r  
ocr:ision:illy werc found hy thc writers in c:ises o f  incident:illy 
rncountercd c:iries (Fig,  1 ) :ind were :iIso ohserved in (wries 
produced experiiiientally by the gnld plate iiiethod (Fig.  10 ) .  

'I'hcsc otwxwitions tagelher with the findings of I h ~ r l i n g  (t i, 7 ) 
intiiii:itc tlic histologic idenlily o f  rcgul:ir caries :ind the type o f  
":irtifici:il" c:iries tlescril)ctl in this p p r r ,  'l'he present m:iteri:il, 
howcvcr, is to siii:ill for :I tlcfinilc stateiiient, esperi:illy : I S  i t  
seciiis ncccss:iry to consider possihlc v:iri:itions in thc histologic 
pir lurr  of  rcgiil:ir c:irics. Thus, the gr:itlu:il develoi)iiient o f  riirly 
st:iges in tlic en:iiiiel lesions tlcsrribcd :it)ove differs froin 1h:it 
of rcgul:ir r:iries tlrsrrihetl by (;irslrrfron ( 8 ) .  

N o  :itleqii:iIc expl:in:ition (-:in be given to the question why :I 

posilive zone o f  lhe kind prcsentcd in Fig. 7 could not be observed 
when our sections were tre:ilcd with :ilrohol :inti iiiit)it)ed in 
1wils:iiii or quinolin. 'l'hc fe:iturcs of  zone 1 iii:iy represent :I 

further tliffcrcnce froiii regulur c:iries. A s  iiientioned :hove Ihis 
zone in w:i tei4iiibihecl sections reve:ils :wren t ii:i t etl prisiii 
s1ie:ilhs (Figs. 2 :ind 3 ) .  'l'hese clet:iils were not seen in :I few 
water-iiiihihed sections of rrgnl:ir wries,  prepired for roiiip:irison 
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(Fig.  11 ) .  Possibly, the differences iiientioned :ihove :ire due to 
the rel:itively short time of  exposure to the siig:ir-s;iliv:i iiiixturc. 

Further,  the present ohserv:itions seem to give :iddition;il evi- 
dence of thc 1)rev:iiling role o f  e:isily feriiientahle c:irl)ohydr:ites 
in tlent:il c:iries iiiiti:ition. 

In the iii:tiii p r t  o f  the experiments outer spots preceded inner 
spots  :is :I rule, lhus  foriiiing :I coiii1)lic:ited type o f  defect. A 
siiiiil:ir developiiient could only he occ:ision:illy observed in :I 

previous stiidy where 1:ict:itc buffers were employed. In the ex- 
periiiients described in the present study 110 buffer solutions 
with ;I const:int pH were used, :is the pH of the sucrose-s:iliv:i 
iiiixtures gradunlly dropped froii i  neutr:ility to pH 3.7-4.0. If  :I 

similar drop had occurred in pure lact:tte buffer solutions [ roiii- 

p i r e  the theory :idwinced in the study iiientioned above ( 1 ) ] the  
following effect on the cn:iiiiel could be expected: I h r i n g  the 
time taken for the pH to re:ich the value of 5.3 :I slight dissolu- 
tion with the ch:ir:icteristics o f  ;I beginning outer spot iiiight he 
observed (:ictu:illy, in the present study, :ifter 12- -14 hours o f  
inciih:ition, :t single outer spot W:IS frequently found 1. The conse- 
quence of this would be :I less f:ivour:ible condition for the t'oriii:i- 

lion o f  :in inner slbot during the time required for the suhse- 
( p e n t  drop in pH to 4.0. I n  contr:ist to these theoretic:il con- 
sider:itions, inner s p o t s  siibj:icent to  lhe outer spots were e:isilg 
produced in the sucrose-s:iliv:i iiiixtures. I t  was also surprising 
that inner sljots were ohservetl even :it 1)H-v:ilues :is low :is 3.7, 
1)ec:iuse our experiiiieiits with 1:ict:ite hufl'ers :ilw:iys showed 
oiiter spots :it pH-v:ilues lower th:in 4.12. 

'I'he expl:in:ition o f  the phenoinen:i cliscussed :ihore is proh:ihly 
found in the difference hetween the coiiiposition o f  the I:ict:itr 
huffer solutions :ind the sucrose-s:ilir:i iiiixtures, viz. the I:itter 
cont:iiii c:ilciuiii :ind phosph:ilc ions. while the foriiier (lo not. 
This contention is supported by the fintlings o f  Coolidge e f  (11. ( 9 )  
who, using I:ic.t:ite buffer so lu t ions  co1it:iiiiing c:ilciurii ;tntl  phos- 
1)h:ite ions :inti h:iving :I pH o f  3.5, produced en:iiiiel lesions si- 
i i i i h r  to those which the I)rescnl writers t1esign:ite "inner spots". 

'I'he miin pir t  of the emiiiiel consists o f  c:ilciuiii 1)hosph:tte. 
Therefore, the r:ite o f  dissolution o f  the surf:ice I:iyers ought 
to he lower in sucrose-s:iliv:i th:in in rorrespoiidiiig 1:ict:ite huf- 
fers. As the hydrogen ions :ire iiiurli iiiorc iiiohile th:iii c;ilriiiin 
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or phosph:ite ions gre:it differences ciinnot he expected in tlic 
deeper layers. Hence, the presence of  calciuiii :ind phosphate ions 
in the s:iliv:i will f:icilit:ite the fornitition of inner spots by the 
sucrose-s:iliv:i mixture. The validity ol' this :issumption W:IS 

rheclted by pliicing eniiiiiel speciiiiens in snliwi :icidified with 
lactic mid,  or in sug:ir-saliv:i acidified willi hydrochloric ;icid. 
Inner spots were produced in solutions with :I pH as low :IS 3.0. 

It must be eiiiphasized that certain coii ipiients of the sugtir- 
siilivti iiiixture prohnhly ciin speed up the diffusion of piirlicles 
into the en:iiiiel by dissolving certain minor constituents blocking 
the 1);ithw:iys of penetration. The vari:itions in effect on different 
teeth Iwoduced by the s:iiiie sucrose-saliw mixture indic:itc Il i i i t  

this I)ossihility must lie cwnsidered. 

Enainel lesions (":irtifici:il wries" 1 h:iw hccn produced iu 
uitm by exposing the surf:ice of lhc  cn;iinel ol' newly erul)tetl 
teeth Lo sug:ir-s:iliv:i mixtures. I3y wrying  the cxposure tiinc 
froui  12 hours to 9 days the grntlual develolmeiit o f  e:rrly stages 
of  the lesions could he recorded in the suhsequent ex:iniin:itioii 
o f  ground sections iiy iiie:ins of polarized light. The :igents Iiene- 
tr:ite froni the surf:ice into the en:iiiiel through the prism she:iths, 
which thereby show up  iiiore distinctly, :ind Inter on, in  the ;id- 
wncing edge of  the lesion, the tigents :ilways follow these path- 
ways. Following the penelnition o f  the eniiiiiel sur fwe vi;i the 
prisiii sheaths t i  superfici:il demineru1iz:itioii takes pI:ice, involv- 

e ing the prisnis proper :is well ("outer spot"). I n  the further 
developiiient :I deiiiineralized zone occurs, suhj:icent to the outer 
spot and selxirtited froin it by :I relatively intact siihsurfnce 1:iyer. 
This zone ("inner spot") will ni:iinly exp:ind centripet;illy. Next 
follows confluescence o f  outer and inner spots. :~nd even tu:illy 
c-:ivitation of the surface takes pl:ice. 

The siniiltirity between these :irtificial enamel lesions and the 
lesions produced experiment:illy on living teeth by the gold pl:ite 
iiiethod ( 3 )  has been denionstr:ited. 1ncident:illy observed lesions 
of regular c:iries in soiiie respects revealed the sanie fe:itures, 
hut differed in certain det:iils. 
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The course of developiiient of early enaiiiel lesions described 
in the present paper forms the basis for the registration of the 
preventive effect of topically applied solutions previously pre- 
sented (2 ) .  

RESUM6 ET CONCLUSIONS 

LESIONS DE L‘EMAIL PRODUITES IN VITRO PAR DES MELANGES 
SUCRE-SALIVE 

Des lesions de I’emnil (”cmie artificielle”) ont 6tC produites 
in uitro en exposant 1:i sur fwe de 1’kiii:iiI des dents :iyant fait 
ri.ceiiiiiient leur Cruption A des ni6langes sucre-salive. En  faisant 
varier 1:i durCe de l’exposition de 12 heures h 9 jours, on a pu, 
lors de l’exninen consCcutif de coupes longitudinales en 1uniiCre 
polnriske, enregistrer de developpement progressif des premiers 
stndes de ces 1I.sions. Ven:int de I n  surf:ice, l’agent pCnCtre dnns 
I’Ciiiail en p s s n n t  p i r  les goines des prisiiies qui apparaissent 
en consequence plus distincteiiient, el ensuite, sur le bord en pro- 
gression de l:i li.sion, c’est toujours ces cheinins clue I’ligent suit. 
A 1:i suite de 1:1 p6nCtr:ition de 10 surface de l’6iii;iil via les gaines 
des prismes, une dPiiiinCr:ilisation superficielle se produit, in- 
t6ress:int nussi le prisnie Iui-iiiCme (”tache externe”). Au cours 
du dCveloppement ultCrieur, il se produit line zone dCniinCralisde, 
sousjacente h In tnche externe et s6pari.e d’elle p i r  une couche 
relativeinent intacte. Cette zone (”twhe interne”) va s’dtendre 
surtout d’une iii:iniPre ceii trildte. On assistera ensuite h In con- 
fluence des t:iches externe et interne, et Cventuellement A lo for- 
mation d’iine c:ivitE B I:I surface. 

II a 6th dCinontrC. clue ces lesions :irtifirielles de l’I.iiiail et les 
ICsions produites expCritiient:iletiient sur des dents vivnntes par 
la nibthode de la plnque d’or ( 3 )  sont siiniltiires. Des 1Csions de 
carie vCritahle observees fortuitement ont pri.sentC dam une 
certnine iiiesure Ies iiiSiiies e:u.:ictixres, iiiais en diffCrnient par 
certains dPt:iils. Le mode d’kvolution des lesions prccoces de 
I’Cmnil decrit d:ins cet article fornie la hnse de I’ktude des effets 
prdventifs de solut inns :rpplicpPes localement [ p i  :I CtC pr6senti.e 
prt:ci.deiiiilien t. 
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ZIYSAMMENFASSLTNQ 

SCHMELZVERANDERUNGEN HERVORGERUFEN IN VITRO MITTE1.S 
ZUCKER.SALIVA-L~SUNGEN 

Zuclter-Salivn-I,iisiingen wurden :in die Schiiielzoberfliiclic in- 
ta lc  ter Ziihne in vitro :ippliziert, und Schiiielzdefekte (":irtifizielle 
kiries") wurden erzeugt. Durch Variationen in der Exponic- 
rungszeit von 12 Stunden his 9 Tagen konnte die allniahliche Ent- 
wicklung tler Friihstndien der Veranderungen registriert werden. 
Iliinnschliffe durch die veriinderten Hezirlte wurden iiii 1'oI:iris:i- 
tionsmikroskop untersucht. 

Es wurde festgestellt, dass die wirlts:iiiie Stoffe von der Oher- 
flache den Prisiiienscheiden en thng  in den Schiiielz eindringen, 
und dass die hierdurch hreiter gewordenen I+isnienscheitlen nun  
cleutlicher hervortreten. In der weiteren Entwicklung folgen die 
Stoffe stets diesen Eindringungswegen :in der vorderen Front- 
linie des Defektes. Wenn die Oherfliiche des Schiiielzes in dieser 
Weise penetriert ist, folgt eine oherfllchliche 1)eiiiiner:ilizntion 
cler Scliiiielzprismen. Dadurch wird ein sogennnnter iusserer 
Fleck gebildet. In den weiteren Entwicklungsstufen treten cine 
de1iiiner:ilizierte Zone im Inneren des Schiiielzes :iuf (innercr 
Fleck) die durch eine verhlltnisiiiiissig intakte Zone voii dein 
iiusseren Fleck separiert ist, und die sich hauptsiichlirh n:ich 
innen verhreitert. Durch Verhreiterung des iiusseren Flecltes folgt 
spiiter eine Zus:iiiiiiienschiiielzurig von tleni iiusseren und tleiii 
inneren Fleck. Schliesslich tritt eine oberfllchliche Schiiielz1t:ivi- 
tiit nuf .  

Ferner konnte eine Uhereinstiniiiiung festgestellt werden, zwi- 
sch en den in uit ro hervor ger u f en en Veri nde ru n #en u n d tlenen 
welelien :in lehenden ZIhnen experimentell hervorgerufen wur-  
den. Reguliire 1i:iries:ingriffe wiesen inelirere derselben Ziigcii 
:1uf. 

Die heschriebene Refunde beziiglich der Entwicklung tler 
Schinelzkaries dienten :ils Grundlage der Rcgistrierung der k:i- 
riesvorbeugenden Wirltung von lokal applizierten Liisungen, die 
die \'erfasser friiher veriiffentlicht hahen ( 2 ) .  
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PLATES 



With the exception of Fig. !I, all pictures are based on the examination of ground 
sections in  polarized light by crossed nicols. Colour photomicrographs present 
cases in which a gypsum compensator, red 1 .  ordcr has been used. 

FIG. 1. 
Regular caries, peripheral area of defect. Simultaneous appearance of inner 
and outer spot. Longitudinal section imbibed in distilled water. 
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FIG. 4. 
Narrow outer spot (zone 4) assumed to be covered by primary enamel cuticle, 
possibly with secondary adhesion. Transverse section. Distilled water. (High 
magniflcation). 
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FIG. 7. 
Regular caries. Positive zone remained after treatment with alcohol and imbibition 
in quinoline. Longitudinal section. 

FIG. 8. 
Artificial lesion. a. After imbibition in distilled water. Note zone 1-accentuated 
prism sheaths. b. The same lesion after imbibition in quinoline. Zone 1 now appears 
as a transparent band. The whole lesion presents negative birelringence. Fig. 8 b  
to be compared with the regular carious defect in Fig. 7. 



FIG. 8b. 



FIG. 9. 
Microradiograph presenting a stage corresponding to that illustrated in Fig. 3tl 
(polarized light). Ground section. 

FIG. 10. 
Experimentally produced caries in a premolar in situ. Experimental period lour 
weeks. The same four zones as seen in Figs. 2-3 (c-d). Due to the long experimental 
period in this case, the inner spot (zone 2) broadened. Note accentuated prism 
sheaths in zones 3 and 1. Transverse section. 

FIG. 11. 
Regular caries. Longitudinal section, distilled water. Accentuated prism sheaths 
corresponding to those of zone 1 (Figs. 3c-f and 8a) are not seen. 
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