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INTRODUCTION 

The question of whether an organic union e x i s t s between the 

surface of enamel and the e p i t h e l i u m of the gingiva has been the 

subject of many i n v e s t i g a t i o n s , yet an unequivocal answer i s lack­

i n g . The morphology and h i s t o c h e m i s t r y of the tis s u e s of the 

developing r a t molar were studied i n an attempt t o ob t a i n addi­

t i o n a l knowledge p e r t a i n i n g t o the r e l a t i o n s h i p between e p i t h e l i u m 

and enamel a f t e r e r u p t i o n . 

From the r e s u l t s of t h i s study i t was concluded t h a t an organic 

attachment between e p i t h e l i u m and the surface of enamel does e x i s t 

i n the white r a t . 
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HISTORICAL REVIEW 

Black, i n 1915, stated t h a t a f t e r e r u p t i o n the e p i t h e l i u m was 

attached at the cemento-enamel j u n c t i o n and the whole crown was 

exposed. 1 This view was hel d by many o t h e r s . 2 ' 3 ' 4 ' 5 ' 6 ' 7 ' 8 ' 9 ' 1 0 , 1 1 ' 

•'•2'13 I n 1921, G o t t l i e b 1 ^ presented the theory of an e p i t h e l i a l 

attachment t o enamel. He believed t h a t an organic connection remained 

between the e p i t h e l i u m of the enamel organ and the surface of the 

enamel even a f t e r enamel maturation. Detachment of the e p i t h e l i u m 

from the enamel occurred when the cusp t i p emerged and continued as 

er u p t i o n proceeded. A f t e r complete e r u p t i o n , however, the a p i c a l 

p o r t i o n of the anatomic crown was s t i l l i n connection w i t h the 

surrounding e p i t h e l i u m . 

Orban and Mueller 1-* were the f i r s t i n v e s t i g a t o r s t o completely 

review and confirm the r e s u l t s of G o t t l i e b ' s study. I n the f o l l o w i n g 

years h i s concept was supported both by c l i n i c a l s t u d i e s 1 ^ 5 1 7 and 

observations by the l i g h t microscope of ground and d e c a l c i f i e d 
18 19 20 21 22 23 sections. I n a d d i t i o n , t h e o r i e s concerning the 

mode of attachment were proposed. Manley"^ f e l t t h a t the o r a l e p i t h e ­

lium, enamel c u t i c l e , and prism sheaths were a l l i n organic connection, 

w h i l e Baume was of the opinion t h a t t o n o f i b r i l s of the attached 

e p i t h e l i u m were continuous w i t h the primary enamel c u t i c l e . Ussing 
25 

et a l . thought t h a t the attachment was due t o a k e r a t i n i z a t i o n 

process which connected the c u t i c l e t o the other e p i t h e l i a l l a y e r s . 

Not a l l i n v e s t i g a t o r s have agreed w i t h G o t t l i e b ' s theory. W e s k i ^ 



believed t h a t when the anatomic crown was f u l l y developed and had 

reached the l i n e of occlusion, the bottom of the crevice was at 

the cemento-enamel j u n c t i o n . 
27 

I n 1952, Waerhaug repudiated the existence of an e p i t h e l i a l 

attachment. A f t e r many d e t a i l e d experiments he concluded t h a t the 

pocket was formed immediately a f t e r e r u p t i o n , at which time i t s 

bottom was found a t the cemento-enamel j u n c t i o n . C l i n i c a l and 
28 29 

h i s t o l o g i c a l studies by others ' have supported h i s f i n d i n g s . 

Waerhaug's work stimulated renewed i n t e r e s t i n the controversy. 

Orban and co-workers 3 i n 1956 and Weinreb 3 1 i n 1960 repeated some 

of Waerhaug's key experiments and reported complete disagreement 

w i t h h i s f i n d i n g s . 

Recent studies using e l e c t r o n microscopy have shown what appears 

t o be a d e f i n i t e organic union between the enamel and the e p i t h e l i u m . 

R e i t h reported the formation of " t o n o f i b r i l s " by the ameloblasts 
33 

and Ussing demonstrated submicroscopic f i b r i l s passing i n t o the 

enamel c u t i c l e from both the ameloblasts and the enamel. 
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METHODS AND MATERIALS 

The Wistar s t r a i n of r a t was used, and the m a x i l l a r y f i r s t 

molar selected f o r observation. 

The r a t s were k i l l e d d a i l y from the f i r s t day through the 

t w e n t y - f i f t h day post partum. The t o o t h and contiguous t i s s u e t o 

be studied were excised and f i x e d i n 80% a l c o h o l . Sodium c i t r a t e -

c i t r i c a c i d b u f f e r , pH 4.5, was used t o d e c a l c i f y the specimens. 

A f t e r d e c a l c i f i c a t i o n the specimens were washed, dehydrated, and 

embedded i n rubber p a r a f f i n . Each specimen was sectioned s e r i a l l y 

at 8 microns i n a l a b i o - l i n g u a l d i r e c t i o n . 

Four s t a i n s were used i n t h i s study, w i t h every f o u r t h section 

r e c e i v i n g the same s t a i n . These s t a i n s were: 

1. Hematoxylin and eosin. 

2. Masson's Trichrome S t a i n . This s t a i n was used t o contrast 

s t a i n i n g of n u c l e i , cytoplasm, and collagen t i s s u e w i t h the reactions 

of hematoxylin and eosin. 

3. P e r i o d i c a c i d - S c h i f f . This histochemical s t a i n demonstrates 

the presence of carbohydrates through aldehyde r e a c t i o n s . 3 4 The 

carbohydrates s t a i n red, but the technic i s not s p e c i f i c f o r any 

p a r t i c u l a r compound. 

4. T o l u i d i n e Blue. This histochemical s t a i n i n d i c a t e s the 

These experiments were conducted according t o the "Rules 
Regarding Animal Care" as est a b l i s h e d by the American Medical 
A s s o c i a t i o n . 
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presence of a c i d polysaccharides i n t i s s u e s . I t also shows 

changes oc c u r r i n g i n t i s s u e components through a r e a c t i o n known as 

" m e t a c h r o m a s i a . I n t h i s r e a c t i o n c e r t a i n components of the 

t i s s u e s t a i n a d i f f e r e n t color from t h a t of the dye s o l u t i o n 
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OBSERVATIONS 

The Outer Enamel E p i t h e l i u m 

At b i r t h the outer enamel e p i t h e l i u m consisted of a sheet of 

cuboidal c e l l s which was one layer i n thickness. I n a few places 

c a p i l l a r i e s and f i b r o b l a s t s were seen p e n e t r a t i n g through the outer 

enamel e p i t h e l i u m i n t o the s t e l l a t e r e t i c u l u m ( F i g . 1). The i n ­

vasion of blood vessels and connective t i s s u e elements continued 

and increased u n t i l a f t e r nine days the outer enamel e p i t h e l i u m 

consisted of i s o l a t e d c e l l s r a t h e r than a layer of c e l l s (Figs. 2,3). 

The r e d u c t i o n of the s t e l l a t e r e t i c u l u m brought the c e l l s of 

the outer enamel e p i t h e l i u m i n closer approximation t o the stratum 

intermedium (Figs. 2,3). By the f o u r t e e n t h day the stratum i n t e r ­

medium c e l l s had p r o l i f e r a t e d so as t o encompass the c e l l s of the 

outer enamel e p i t h e l i u m ( F i g . 4 ) . I t was not possible t o d i s t i n ­

guish between the c e l l s of the outer enamel e p i t h e l i u m and the 

stratum intermedium. 

The S t e l l a t e Reticulum 

The invasion of the s t e l l a t e r e t i c u l u m by c a p i l l a r i e s and f i b r o ­

b l a s t s from the den t a l sac was apparent from the day of b i r t h . The 

c e l l s of the s t e l l a t e r e t i c u l u m nearest the stratum intermedium were 

more numerous than those adjacent t o the outer enamel e p i t h e l i u m 

( F i g . 1 ) . 

6 



This layer was reduced i n size u n t i l by f i f t e e n days i t was 

i n d i s t i n g u i s h a b l e as a d e f i n i t e e n t i t y . 

The Stratum Intermedium 

At b i r t h , the stratum intermedium v a r i e d i n c e l l morphology and 

thickness i n d i f f e r e n t areas of the t o o t h . The c e l l s were cuboidal 

and three layers t h i c k i n the occ l u s a l area. I n the c e r v i c a l r egion 

they appeared squamous and one layer t h i c k ( F i g . 1 ) . 

O c c l u s a l l y , an a c i d o p h i l i c i n t e r c e l l u l a r space was seen between 

the stratum intermedium and the ameloblasts. The cytoplasm of the 

c e l l s of these two layers appeared t o merge i n t h i s zone. 

Through the n i n t h day the stratum intermedium remained d i s t i n ­

guishable as a separate l a y e r . The c e l l layers had been g r a d u a l l y 

reduced t o the thickness of one c e l l and the c e l l s appeared more 

cuboidal throughout a l l regions. The i n t e r c e l l u l a r space between 

the stratum intermedium and the ameloblasts extended from the 

occlu s a l t o the c e r v i c a l areas ( F i g . 2 ) . 

On the eleventh day the stratum intermedium i n the o c c l u s a l area 

began t o p r o l i f e r a t e ( F i g . 4 ) . The i n t e r c e l l u l a r space was no longer 

v i s i b l e . These changes advanced i n a c e r v i c a l d i r e c t i o n u n t i l on the 

f o u r t e e n t h day the stratum intermedium c e l l s i n a l l areas had pro­

l i f e r a t e d . 

The f o l l o w i n g day these c e l l s had merged w i t h those of the 

remaining outer enamel e p i t h e l i u m and those of the o r a l e p i t h e l i u m . 

This process advanced c e r v i c a l l y i n f o l l o w i n g days ( F i g . 5 ) . I t was 
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not possible morphologically t o d i s t i n g u i s h between the c e l l s of the 

p r o l i f e r a t e d stratum intermedium and those of the o r a l e p i t h e l i u m . 

A c o r r e l a t i o n was seen between the p r o l i f e r a t i o n of the stratum 

intermedium, the s t a r t of ameloblastic degeneration, and the end of 

enamel m a t r i x production, a l l of which began simultaneously. 

The Ameloblasts 

At b i r t h the ameloblasts were t h i c k l y packed and columnar i n the 

occlus a l area, C e r v i c a l l y , the ameloblasts thinned out and were 

cuboidal ( F i g . 1 ) . The n u c l e i were elongated and located at a l l 

l e v e l s of the c e l l s . 

On the second day enamel m a t r i x was seen. The f o l l o w i n g day the 

n u c l e i of ameloblasts adjacent t o the m a t r i x migrated t o the proximal 

side of the c e l l s . At the d i s t a l end of the ameloblasts were l i g h t -

stained Tomes' processes i n which f i l a m e n t - l i k e connections could be 

seen between the c e l l s and the m a t r i x ( F i g . 6 ) . With the appearance 

of m a t r i x i n the more c e r v i c a l regions, the n u c l e i of adjacent amelo­

b l a s t s migrated t o the proximal end of the c e l l s ( F i g . 6 ) . 

On the eleventh day there was a r e d u c t i o n i n height of the 

ameloblasts i n the o c c l u s a l p o r t i o n of the t o o t h . I n l a t e r sections, 

the ameloblasts i n the c e r v i c a l areas showed a s i m i l a r shortening. 

This change occurred i n conjunc t i o n w i t h the end of m a t r i x production 

and p r o l i f e r a t i o n of the stratum intermedium c e l l s . 

At the time of e r u p t i o n and f o r three days f o l l o w i n g , ameloblasts 
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could be seen i n close a p p o s i t i o n t o the m a t r i x (Figs. 5,7). During 

t h i s period the ameloblasts p r o g r e s s i v e l y became more squamous i n 

the o c c l u s a l areas where the combined o r a l e p i t h e l i u m and stratum 

intermedium c e l l s had merged ( F i g . 5 ) . The ameloblasts appeared t o 

be converting t o a k e r a t i n - l i k e substance. C e r v i c a l t o these t r a n s ­

formed c e l l s , cuboidal ameloblasts remained ( F i g . 8 ) . The k e r a t i n 

of the o r a l e p i t h e l i u m and the keratinous m a t e r i a l contiguous w i t h 

the ameloblastic layer were continuous and stained a b r i g h t red w i t h 

Masson's Trichrome s t a i n ( F i g . 8 ) . 

On the t w e n t y - t h i r d day no enamel m a t r i x was r e t a i n e d i n the 

sections. The o c c l u s a l ameloblasts had degenerated and showed 

pyknotic n u c l e i and keratinous changes (Figs. 9A,9B). However, they 

were s t i l l i n c o n t i n u i t y w i t h the cuboidal c e l l s i n the more c e r v i c a l 

region ( F i g . 10). The ameloblasts i n the most o c c l u s a l area had 

s p l i t o f f from the un d e r l y i n g e p i t h e l i u m . 

Histochemical S t a i n i n g Observations 

Peri o d i c a c i d - S c h i f f 

On the f i r s t day a s l i g h t l y p o s i t i v e r e a c t i o n was evident at the 

d i s t a l ends of the ameloblasts and i n the odontoblasts ( F i g . 11). 

The eleventh day specimen revealed p o s i t i v e r e a c t i o n s at the 

j u n c t i o n of the ameloblasts and the enamel m a t r i x and where the 

enamel m a t r i x was i n a p p o s i t i o n w i t h the d e n t i n . 

On the t h i r t e e n t h day, the enamel m a t r i x i n the o c c l u s a l area 
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e x h i b i t e d a more p o s i t i v e r e a c t i o n than the r e s t of the m a t r i x . This 

appeared t o progress c e r v i c a l l y on successive days. The o r a l e p i ­

t h e l i u m and the stratum intermedium c e l l layers stained s i m i l a r l y . 

Their basement membranes showed a pa-S p o s i t i v e r e a c t i o n . 

I n specimens examined l a t e r i n the study the degenerating amelo­

b l a s t s i n the o c c l u s a l area stained s t r o n g l y p o s i t i v e . This r e a c t i o n 

was not evident i n the ameloblasts of the c e r v i c a l r e g i o n . 

T o l u i d i n e Blue 

U n t i l the n i n t h day, metachromasia was seen i n the cytoplasm 

of the stratum intermedium and ameloblasts, and i n the enamel m a t r i x . 

On the t h i r t e e n t h day, the m a t r i x i n the o c c l u s a l area became 

more metachromatic ( F i g . 12). This r e a c t i o n progressed toward the 

c e r v i c a l area i n succeeding days. There was no apparent change i n 

the ameloblasts and stratum intermedium c e l l s . 

Metachromasia p e r s i s t e d i n the enamel m a t r i x although the r e a c t i o n 

was not as strong i n the l a s t specimens studied. The cytoplasm of 

the c e l l s of the reduced enamel e p i t h e l i u m continued t o i n d i c a t e 

some metachromasia, but i t was not possible t o observe t h i s i n the 

degenerated ameloblasts. 
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DISCUSSION 

The Outer Enamel Ep i t h e l i u m 

The invasion of the outer enamel e p i t h e l i u m by c a p i l l a r i e s 

and f i b r o b l a s t s has been reported. 3^ 5•^'^'' ! ,••'• Johnson and Beve­

lander, and Uohara reported t h a t the outer enamel e p i t h e l i u m was 

completely destroyed and, t h e r e f o r e , d i d not c o n t r i b u t e t o the r e ­

duced enamel e p i t h e l i u m . I n t h i s work, i s o l a t e d groups of c e l l s from 

the outer enamel e p i t h e l i u m could be i d e n t i f i e d and appeared t o be 

encompassed by the p r o l i f e r a t i n g c e l l s of the stratum intermedium. 

I t was not possible t o d i s t i n g u i s h between the c e l l s of these two 

layers a f t e r t h i s p r o l i f e r a t i o n , but i t was thought t h a t the com-
O Q 

bined c e l l s formed p a r t of the reduced enamel e p i t h e l i u m . Others-* 0' 

a i s o believed t h a t the outer enamel e p i t h e l i u m became a pa r t 

of the reduced enamel e p i t h e l i u m . 

The S t e l l a t e Reticulum 

I n t h i s study, a r e d u c t i o n of the s t e l l a t e r e t i c u l u m and i t s 

replacement w i t h connective t i s s u e and p r o l i f e r a t i n g stratum i n t e r ­

medium were observed. However, i t was not possible t o determine i f 

a l l the c e l l s of t h i s layer were destroyed. As a r e s u l t , i t was 

f e l t t h a t the s t e l l a t e r e t i c u l u m may c o n t r i b u t e t o the reduced 

enamel e p i t h e l i u m . 
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The Stratum Intermedium 

The development of the c e l l s of the stratum intermedium confirm 

the observations of others. The i n t i m a t e r e l a t i o n s h i p of the stratum 

intermedium and the ameloblasts as described by N o y e s , a n d Johnson 

and Bevelander^ was seen. M i t o t i c a c t i v i t y and p r o l i f e r a t i o n of the 

stratum intermedium which have been described p r e v i o u s l y 3 8 , 3 9 ' 4 3 , 4 4 

were also observed. The i n t e r c e l l u l a r space separating the cytoplasm 

of the ameloblasts and the c e l l s of the stratum intermedium was de­

creased. At the same time, the completion of m a t r i x formation, an 

a l t e r e d morphology of the ameloblasts, and p r o l i f e r a t i o n o f the stratum 

intermedium were observed. These were consistent w i t h the f i n d i n g s 

described by Wasserman^ and M a r s l a n d . 4 4 

The f i n d i n g s i n t h i s study l e f t l i t t l e doubt t h a t the stratum 

intermedium became a pa r t of the reduced enamel e p i t h e l i u m . 

The Ameloblasts 

This study confirmed the morphologic changes which occurred i n 
i u i 1 J j u 14,22,33,45,46,47,48 the ameloblastic layer as described by others. ' ' ' ' ' ' 

From the time m a t r i x was f i r s t observed the f i b r i l l a r connections 

between the ameloblasts and the m a t r i x were seen, as reported by 
OO TO 

Baume and R e i t h ( F i g . 6 ) . This r e l a t i o n s h i p continued as long 

as m a t r i x remained. 

Since the enamel m a t r i x was r e t a i n e d for three days a f t e r t o o t h 

e r u p t i o n , an organic union w i t h the ameloblasts could be observed 
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(Figs. 5,7). This also has been reported^,22,31,33,38,47 ± n other 

experimental animals. Due t o the union of the ameloblasts and enamel 

i t seems apparent t h a t the g i n g i v a l crevice does not reach t o the 

cemento-enamel j u n c t i o n at the beginning of t o o t h e r u p t i o n . 
33 

Ussing described amelogenic degeneration which occurred e i t h e r 

by a quick p o s i t i o n a l change or by a gradual decrease i n h e i g h t . I n 

t h i s study, the l a t t e r process was observed. I t was concluded t h a t 

degeneration was due t o a combination of two f a c t o r s : 1) the end 

of the l i f e cycle of ameloblasts, and 2) a r e d u c t i o n i n the n u t r i ­

t i o n a l supply t o the ameloblasts caused by the downward m i g r a t i o n of 

the o r a l e p i t h e l i u m behind them. The l a t t e r has been c i t e d by 

S k i l l e n 2 1 and by Becks. 2 0 

Although i t has been state d t h a t the degenerating ameloblasts 

secrete or produce k e r a t i n as t h e i r f i n a l p r o d u c t , 3 8 ' 3 9 ' 4 9 these c e l l s 

seemed t o form k e r a t i n through a process of conversion r a t h e r than 

s e c r e t i o n ^ 2 (Figs. 8, 9B). 

Controversies regarding the o r i g i n , s t r u c t u r e and existence of 
20 22 33 

the primary and secondary c u t i c l e abound i n the l i t e r a t u r e . ' ' ' 
38,49,50,51,52 . 4_. . , 

No primary c u t i c l e was observed i n t h i s study. 

The secondary c u t i c l e has been reported t o form from the reduced 

enamel e p i t h e l i u m . - ^ I n these t i s s u e s e c t i o n s , the secondary c u t i c l e 

appeared t o form from the ameloblastic layer only. The degeneration 

and conversion of the ameloblasts r e s u l t e d i n the formation of a 

kerat i n o u s c u t i c l e ( F i g . 9B). 
13 



The e p i t h e l i a l attachment consisted of the remaining layers of 

the reduced enamel e p i t h e l i u m . This attachment was observed t o be 

i n organic union w i t h enamel m a t r i x a f t e r t o o t h e r u p t i o n had occurred 

( F i g . 7 ) . The exact mode of attachment could not be determined. 

However, the ameloblasts which were a p i c a l to the degenerated amelo­

b l a s t s remained v i t a l and i n connection w i t h the surface of the 

ename1. 

Histochemical s t a i n s were used i n t h i s study t o determine 

whether they would re v e a l the composition or the mechanism of the 

e p i t h e l i a l attachment. P e r i o d i c a c i d - S c h i f f and t o l u i d i n e blue 

s t a i n s d i d not prove of value i n t h i s study. 

Lack of a c o n t r o l s l i d e - ^ w i t h the use of p e r i o d i c a c i d - S c h i f f 

makes i t d i f f i c u l t t o decide what i n t e n s i t y of s t a i n i n g can be 

considered a p o s i t i v e r e a c t i o n . Authors d i f f e r on t h e i r i n t e r -

p r e t a t i o n s 4 3 ' ^ 3 ' ^ 4 ' ^ ^ and r e l a t i v e values need t o be established f o r 

accurate observations. 

T o l u i d i n e blue d i d not d e l i n e a t e c e l l morphology ( F i g . 12) and 

the changes seen w i t h t h i s s t a i n were not s i g n i f i c a n t i n the area of 

the e p i t h e l i a l attachment. 
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CONCLUSIONS 

1. The reduced enamel e p i t h e l i u m was composed of the remaining 

c e l l s o f the enamel organ. 

2. An organic attachment of e p i t h e l i u m t o enamel m a t r i x was 

apparent a f t e r t o o t h e r u p t i o n i n the Wistar r a t . 

3. There was no evidence of a primary c u t i c l e . 

4. The secondary c u t i c l e formed from the ameloblastic layer 

only and was a r e s u l t of the degeneration and conversion of the 

ameloblasts i n t o a keratinous substance. 

5. The histochemical s t a i n s used were of l i t t l e value i n 

determining the development of the e p i t h e l i a l attachment. 
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F i g . 1. Developing r a t molar one day a f t e r b i r t h . O rig. 
mag. 21x. 
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F i g . 2. Developing r a t molar nine days a f t e r b i r t h . 
Note r e d u c t i o n of s t e l l a t e r e t i c u l u m layer 
and break-up of outer enamel e p i t h e l i a l 
l a y e r . Orig. mag. 21x. 
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F i g . 3. M a g n i f i c a t i o n of F i g . 2. Note r e d u c t i o n of 
s t e l l a t e r e t i c u l u m l a y e r , break-up of outer 
enamel e p i t h e l i u m l a y e r , s i n g l e layer of 
stratum intermedium c e l l s , and i n t e r c e l l u l a r 
space between ameloblasts and stratum i n t e r ­
medium l a y e r . Orig. mag. 60x. 
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F i g . 4. Developing r a t molar twelve days a f t e r b i r t h 
showing p r o l i f e r a t i o n of the stratum i n t e r ­
medium c e l l s . O rig. mag. 60x. 
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F i g . 5. Developing r a t molar twenty-one days a f t e r 
b i r t h . Note p r o l i f e r a t i o n of the stratum 
intermedium c e l l s i n a l l areas and i t s 
merging w i t h the remaining outer enamel 
e p i t h e l i u m and the o r a l e p i t h e l i u m . Amelo­
b l a s t s remain i n a p p o s i t i o n t o enamel m a t r i x . 
O r i g . mag. 60x. 
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F i g . 6. Developing r a t molar s i x days a f t e r b i r t h . 
Note f i l a m e n t - l i k e connections between the 
ameloblasts and the enamel m a t r i x . Orig. 
mag. 270x. 
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F i g . 7. Developing r a t molar twenty-two days a f t e r 
b i r t h . Note close a p p o s i t i o n o f ameloblasts 
and enamel m a t r i x three days a f t e r t o o t h 
e r u p t i o n . O r i g . mag. 60x. 
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F i g . 8. Developing r a t molar twenty-two days a f t e r 
b i r t h . Note conversion of o c c l u s a l ameloblasts 
t o a keratinous substance. (Masson*s trichrome 
s t a i n ) O r i g . mag. 270x. 
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F i g . 9A. Developing r a t molar twenty-three days a f t e r 
b i r t h . Note c o n t i n u i t y of o r a l k e r a t i n and 
degenerated o c c l u s a l ameloblasts. (Masson 1s 
trichrome s t a i n ) Enamel m a t r i x i s no longer 
evident. Orig. mag. 60x. 
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I 

F i g . 10. Developing r a t molar twenty-four days a f t e r 
b i r t h . Note the presence of cuboidal amelo­
b l a s t s i n the c e r v i c a l area of the t o o t h f i v e 
days a f t e r e r u p t i o n . O r i g . mag. 270K. 
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F i g . 11. Developing r a t molar one day a f t e r b i r t h . 
Note s l i g h t l y p o s i t i v e r e a c t i o n i n the area 
of the ameloblasts and odontoblasts. ( P e r i o d i c 
a c i d - S c h i f f s t a i n ) Orig. mag, 21x. 
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F i g . 12. Developing r a t molar t h i r t e e n days a f t e r b i r t h . 
Note metachromasia i n the enamel m a t r i x i n the 
o c c l u s a l area. Orig. mag. 21x. 
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