
SOME ASPECTS OF THE TOOTH DEVELOPMENT 
IN SORICIDAE 

In my investigation of the tooth developnient in Insectivora I 
have earlier published observations in  Tupaia jawnica  (19.57 1, 
Elephantulus niyurus .J:iiiiesoni 1958). and T d p a  europaea 
(1958). In the present paper I will give an  account o f  the tooth 
developnient in Soricidae. 

The existence of a lacteal dentition in Soricidae has  been iiiuch 
debated. According to Oioen (1868). Tniiber (1872), and W i n y e  
(1882, R 1acte:il dentition exists, but Leche (1895) refuted this, 
because he did not find any traces of lacteal teeth in some ein- 
bryos of different stages of Sores wlg;:iris. Wootfwnrd ( 1896 ), 
however, discerned distinct rudiments in a n  embryo slightly 
younger than those examined by Leche, but in  :I somewhat older 
embryo he found them already wholly resolved. drnback-Chri- 
stie-Linde ( 1912) observed inore rudiinentary lacteal tooth an- 
lages than Woodivnrd, and found that wine of them :ire calcified. 
She considered that one of theni, the lower last premolar anlage, 
remains in young nnimals, though without erupting, while the 
other rudiments probably a re  resolved before birth. In Neoniys 
fodiens m d  Crocidura russula, Xrnback-Christie-Linde noticed 
uncalcified lacteal tooth anlages which resolve during embryonic 
life. She has also described :I supernuinerary tooth nnlage be- 
tween the last premolar and the first nio1:ir in the upper jaw of 
:in embryo of Crocidura russul:~, which she supposed would be- 
long to the lacteal dentition. 

The interpretations of the periunnent dentition also differ. The 
number of the lower incisors, and the question whether :I canine 
or an  anterior preniolar is present have, in particular, been dis- 
cussed by Brrrncft ( 1861)) and Leche. An upper fourth incisor, 
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described by Leche, is considered by Woodiorrrd to be a canine. 
The anterior preniolar in the upper jaw was called the canine 
by Brnndt as well a s  by Leche. Woodwnrd identified the three 
upper preiiiolars as PP, 1’3, and Pl, and, in accordance with 
Leche’s earlier interpretation, the only lower one a s  P?. Amback- 
Christie-Linde described a rudiiiientary lower second premolar 
and a siiiall trace of a third prenio1:ir. 

By drnback-Christie-Linde the functioning first periiianent in- 
cisor is designated as 13 in  the upper jaw and I d  in the lower jaw. 
In  front of them she believes to  have found tooth rudiments in 
Sorex araneiis, but only two bends of the oral epithelium in 
Crocidura russula. The latter, however, she did not dare to inter- 
pret :is remnants of the dental lamina. She supposed that earlier 
stages of the development can provide an  answer, for she was 
of the opinion that  Soricidae originates froiii the s:iiiie ancestor 
;is the I’olyprotodontia of the iiiaiiiiiia1i:in order Marsupinlia. 

Traces of a praelnctenl a s  well as  of a postpermanent dentition 
in the foriii of Inbial and lingual processes :ire :dso inentimed by 
Arn bGck-Christie-Linde. 

As I have had the opportunity to study an  unbroken series of 
stages of Sorex araneus and Suncus (Crocidura ) orangiae, coiii- 

prising those stages in which drnb~ck-Christie-linde supposed 
that the rudiiiientary incisor anlages, in  p:irticular, should appear 
clearly, I am able to give a description of the inain part of the 
tooth development in these species, in the hope of reiiioving wile  
uncertainties. 

The investigated inaterial consists of the following embryos, 

12 111111, 14 111111, 15 111111, 16.5 111111, 17 111111, and 17.5 iiim; 

S o r e x a r a n e u s : 8.7 111111, 9..5 inin, 10 inin, 10.5 inin, 11 iii111, 

N e o iii y s f o d i e n s : 19 111111 and 20.5 iiiin; 
S u n c u s ( C  r o c i d u r a )  o r :i i i  g i n  e : 6.25 111111, 7.5 IIIIII ,  

8 inin, 9.8 inin, 10 iniii, 11 111111, 12 111111, 15 111111, 18 1 ~ 1 1 ,  22 111111, 

and adult aniiiials. 
C r o c i d u r a a r a n e u s 

Most of the embryos were fixed in Houin’s fluid, the thickness 
of the sections varied between 8 p and 15 p , and the staining 
was iiiade by the method of Azan-Mnllory. Graphic reconstruc- 
tions were made of several std, lies. 

(r  u s s u 1 u )  : adult animals. 
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SOREX ARANEL'S 

Upper jaw 

In the upper jaw of the youngest eiiibryo of Sorex araneus, 
8.7 inin in length, a broad coininissure connects the dental lainina 
of each side (Fig. 1, coiii). Five bud-shaped germs of the enamel 

Fig. 1 .  Sore.r u r m e m .  Embryo 8.7 mm. Graphic reconstruction of the dental 
lamina of one side of the upper jaw with the germs of the eii;imel org:rn. 

X 66.5. 

organ, each with n shallow invagination situated laterally or 
slightly dorsally, hare dereloped. The first germ (11 1 is imine- 
diately behind the commissure, ant1 on its lateral side near the 
oral epitheliuiii there is :I snidl :iccuiiiulntion of cells, which is 
not seen in the graphic reconstruction. The second germ ( 1 2 )  is 
siiialler than the first one, and in front of its dorsal invagiqation 
there is also a cell concentration. The third bud ( C )  is still smal- 
ler but otherwise of the saiiie appearance as the second one. The 
fourth germ (Pa) is not distinctly separated froin the next one 
(Pd), which is bigger and, like the first tooth anlage, has :I 

shallow invagination lingually. A condensation of cells is seen in 
front of this invagination. Thus, the first and the last tooth an- 
lages are the biggest and those between thein diminish succes- 
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Fig. 2. Sore.r (mineus.  Embryo 10.5 mrn. Graphic reconstruction of the dental 
lamina of one side of the upper jaw with the germs of the lacteal iind 

the permanent teeth. X 66.5. 

sively in size backwards. The dental laiiiina continues ;I good 
distance behind the last tooth gem1 and in its whole length is 
connected with the oral epithelium. 

In the eiiibryo a little older, 9.5 111111 in length, the coiiiiiiissure 
is slightly longer and thinner. At the site of the siiiall concentra- 
tion of cells labially to the first tooth germ in the younger eni- 
bryo a diminutive, bell-shaped enamel organ anlage is observed. 
It is presuiiiably the rudimentary predecessor anlage of the first 
incisor, being more developed hut siiialler than the perinanent 
tooth anlage, which is in a very early cup-shaped stage. At the 
fifth tooth germ, which probably represents the fourth premolar 
anlage, a lateral invagination of the dental lamina appears, ex- 
wtly where the lacteal rudiment should be found. A vestige of 
:I first iiiolar anlage can be seen a short distance behind. In the 
siiiall tooth germs the papilla invagination is situated dorso- 
laterally, in the bigger ones slightly niedially. 

The coiiiiiiissure has increased further and has becoiiie slightly 
wave-like in a 10 111111 and a 10.5 nini embryo (Fig. 2, coiii). The 
central part of it bends towards the oral epithelium, and its 



Fig. 3. Sorr.r wrmeIIs. 
Embryo I t  mm. Graphic 
reconstruction of the den- 
tal lamina with the tooth 
germs on one side of the 

upper jaw. x 33.3. 

soinewhat wider side-portions appear rounded in transverse sec- 
tions. The permanent first incisor anlage (11) is big and bell- 
shaped. Its lacteal rudiment (Idl) ,  which is situated close to the 
labial side, is very insignificant in the 10 iiini embryo, but a little 
bigger in the 10.5 niin embryo, in which it is about the width of 
the neck of the enainel organ. The second lacteal incisor anlage 
(Idz) has reached the bell-shaped stage, but its successor anlage 
(1%) is only represented by a bud-shaped thickening of the dental 
laiiiinti. The next bud may be the anlage of the third incisor ( I S ) .  

N o  predecessor anlage is seen here. The canine anlage (C) is like 
the second incisor germ and has a bell-shaped lacteal rudiiiient 
(Cd). The third premolar anlage consists of a bud-shaped thick- 
ening (Pa). Its lacteal rudiiiient (Pds) is bell-shaped but slightly 
smaller than that of the second incisor and of the canine. The 
fourth premolar anlage (P4) is cup-shaped and equal in size to 
the first incisor anlage, but its predecessor (Pdl) is bell-shaped 
and almost entirely isolated. The first molar anlage ( M I )  is big 
and cup-shaped. The dental lamina continues distally. 

The dentine formation has begun in an 11 niiii embryo (Fig. 3). 
The lacteal first incisor rudiment (Idl) has a thin layer of den- 
tine, and in the second one traces of dentine are found. The third 
incisor anlage, which here appears slightly more clearly than in 
the preceding stages, is still entirely without a lacteal rudiment. 
In the canine and premolar anlages no remarkable changes are 
noticed. The second niolar anlage now appears as a thickening 
of the dental lamina. 
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Fig. 4. Sore.r uruiieiis. Embryo 12 mm. Graphic reconstruction of the clent:il 
lamina with the tooth germs on one side of the upper jaw. X 33.3. 

The geriii of the permanent first incisor in :I 12 111111 enibryo 
has  increased in size, so that its front part is slightly anterior to 
the coiiiiiiissure (Fig. 4, 11). The outer and the inner en:iiiiel 
epithelia of the eniiiiiel organ :ire distinctly separated by a layer 
of star-shaped cells, and the foriliation of dentine has  begun. 
Here the lacteal rudiment is a little siiidler than in  the younger 
embryos. The second incisor anlage ( 1 2 )  is slightly cup-shaped, 
and its predecessor rudiiiient (ld2) has  a thin layer of dentine. 
The third incisor anlage ( 1 3 )  has still no lacteal rudiment. The 
anlages of the canine ( C )  and the third preiiiolar (PSI :ire in the 
bud-shaped stage, but the corresponding lncteal tooth rudiiiients 
(Cd and Pdr) have reached the saiiie stage of development :is the 
lacteal second incisor anlage and have :I layer of dentine. The 
fourth premolar germ (1’4) is big and tiliiiost equal in  size to the 
first iiiolar anlage ( M i ) ,  and its predecessor (I’d*), which is the 
biggest and the iiiost developed of :dl the lacteal rudiments. is si- 
tuated iniiiiediately beneath the oral epithelium and ventrally to 
the successor. The second iiiolar germ (MZ) is slightly cup- 
shaped. The dental 1:iinina has  lost its connection with the or:il 
epithelium in a few places. 

The resorption of the lacteal dentition has  started in a 14 miii 
embryo. The first incisor rudiment is entirely resolved, and in 
the fourth premolar rudiment a clear degent-ration has  begun. 
The other deciduous rudiments seem to be ecpi l  to those in  the 
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Fig. 5. Sorex araneus. Embryo 15 mrn. Graphic reconstruction of the dental 
lamina with the tooth germs on one side of the upper and the lower jaws. 

The premaxillo-maxillary suture is seen. d. 1. = dental lamina. X 33.3. 

12 nini embryo. The perinanent first incisor anlage has become 
bigger, and a thick layer of dentine has formed. The anlages of 
the perinanent second and third incisors are in the cup-shaped 
stage, and the canine anlage has a very shallow papilla invagina- 
tion. A very sinall thickening of the dental lamina probably re- 
presents the second premolar germ. The third premolar anlage 
seems to be in the same stage as in the 12 mni embryo, but the 
fourth premolar anlage has increased in size, as have the two 
niolar anlages. The dental lamina is entirely separated froin the 
oral epithelium, except a t  the extreme front at the coininissure 
and the extreme back at the molar anlages. 

A very sinall fragment of the rudimentary lacteal first incisor 
germ is still present in a 15 mni embryo (Fig. 5, Idl). The per- 
inanent second premolar anlage (P*) is now slightly cup-shaped, 

14 - Acta odont. Scand. Vol. 17 
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Fig. 6. Sores aruneus. Embryo 16.6 mm. Graphic reconstruction of the dental 
lamina with the tooth germs on one side of the upper jaw, viewed from 
the lingual side. x indicates the point up to which the dental lamina is 

separated from the tooth sac. X 33.3. 

and labially to it its very small predecessor rudiment (Pd') 
appears. As in the 14 mm embryo the degeneration of the lacteal 
fourth premolar rudiment (Pd4) is in progress. Concerning the 
other tooth germs no remarkable changes are noticed. 

The coininissure and a great part of the dental lamina are 
about to degenerate in the 16.5 mm, 17 min, and 17.5 mni em- 
bryos. The rudiinent of the lacteal first incisor is represented 
only by a very small accumulation of degenerated cells, but that 
of the second incisor (Fig. 6, Id21 still appears clearly, as do the 
canine rudiment (Cd), which is slightly bigger, and the rudi- 
ments of the two posterior lacteal premolars (Pd3 and Pd.1). The 
permanent tooth anlages have developed. The first incisor anlage 
(11) has increased remarkably in size. The second one (12)  is now 
in an early bell-shaped stage, and the third one (13)  is a little 
smaller and cup-shaped, as is also the canine anlage (C).  The 
second and the third premolar gerins (Pz and P3) consist only of 
thickenings of the dental lamina, the third being bigger than the 
second. In the large fourth premolar anlage (PO) a thick layer 
of dentine has developed. The anlage of the first molar ( M I )  has 
become much broader. Posterior to the- second inolar anlage 
(M2) the dental lamina is markedly enlarged, forming the germ 
of the third molar. 
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Lower jaw 

The coiiimissure between the dental lamina on each side of the 
lower jaw in an 8.7 miii embryo (Fig. 7, coni) is shorter than 
that in the upper jaw (Fig. 1, coin), because the anterior con- 
nection between the dental lamina and the oral epithelium is 
situated nearer to the medial line. Four germs of enamel organ 
appear as thickenings of the dental lamina (Fig. 7) .  A slight 

Fig. 7. Sorex araneus. 
Embryo 8.7 mm. Graphic 
reconstruction of the den- 
tal  lamina with the tooth 
germs on one side of the 

loner jaw. X 66.5. 

ventro-lateral concavity with a condensation of niesenchymatic 
cells outside the first bud indicates the rudiment of the first 
lacteal incisor (Idl). An anlage of a gland (glandula subniandi- 
bularis) is seen here as a process of the oral epithelium lingually 
to the dental lamina. The lacteal second incisor rudiment (Ida) 
is indicated by a lateral concavity on its successor anlage (12 )  

which develops from the second bud. The third, slightly smaller, 
thickening represents the canine anlage (C) and the big fourth 
thickening is the fourth premolar anlage (P4) which is cup- 
shaped with a ventral concavity for the dental papilla. The dental 
lamina continues uniformly thickened. 

The rudiment of the lacteal first incisor appears clearly in a 
9.5 nini embryo (Fig. 8, Idl) as a small invagination on the dental 
lamina laterally to the anlage of the permanent incisor, the 
papilla invagination of which is situated a little posteriorly. The 
rudimentary lacteal second incisor anlage is also seen as a small 
invagination close to the anlage of its successor. The canine germ 



212 MKRTHA KINDAHL 

Fig. 8. Sorec aranens. Em- 
bryo 9.5 mm. Transverse sec- 
tion through the dental In- 
mina with the nnlages of the 
lacteal and the permanent 

first incisors. X 133. 

is less developed than the two incisor germs. Behind the big 
fourth preinolar germ the first molar anlage has formed as a 
thickening of the dental lamina. 

The coininissure has become slightly longer in the 10 inni and 
10.5 iiiiii embryos (Fig. 9). Four lacteal rudiinents are present. 
A t  the lateral edge of the coininissure there is the rudiment of 
the lacteal first incisor (Id11 and iiiiiiiediately behind it is the 
very big anlage of the permanent first incisor (11). The second 

Fig. 9. Sorez araneus. Embryo 10.5 mm. Graphic reconstruction of the dental 
lamina with the tooth germs on one side of the lower jaw. X 66.5. 
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Fig. 10. Sorex nraneus. Em- 
bryo 1 1  mm. Graphic recon- 
struction of the dental la- 
mina with the enamel organ 
anlages on one side of the 

lower jaw. X 33.3. 

incisor germs (Id2 and 1 2 )  are obscured by it in the figure, which 
is a reconstructed ventral view. The dental laiiiina is here almost 
circular in the sections. At the outer wall of the enamel organ it 
looks like a seinicircular thickening, which caudally decreases 
in thickness and finally completely fuses with the wall, so that 
a dental lamina is no longer distinguishable. Both lacteal incisor 
rudiments are cup-shaped with a narrow papilla opening. The 
permanent second incisor anlage is bud-shaped and situated im- 
niediately behind its rudimentary predecessor. The lacteal canine 
rudiment (Cd) is bud-shaped and snialler than the incisor rudi- 
ments. A perinanent canine germ (C) appears only in the 10.5 
iiiin embryo. Anterior to the premolar anlage (P4) there is n gap, 
representing the wanting first, second, and third preiiiolars, 
where the dental lamina is seen as a thin band. The lacteal fourth 
premolar rudiiiient (Pd4) is bell-shaped. As in the upper jaw, 
it is the biggest and most developed tooth anlage in the lacteal 
dentition and has a thin layer of dentine. The perinanent pre- 
inolar anlage is big but is only in the cup-shaped stage. The first 
molar anlage (MI) is of the saine size as the periiianent first 
incisor germ; it is deeply cup-shaped. In the 10 iiini embryo 
there are on the labial surface of its neck two buds which 
probably are folds. The posterior part of the dental lamina is 
thickened but no further tooth germ has formed. 

The tooth anlages are at about the saiiie stage of developiiient 
in an  11 niiii eiiibryo (Fig. l o ) ,  but the canine anlage seems to 
be slightly smaller, and a bud-shaped second molar germ now 
appears. 
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Fig. 11. Sorex nraneus. Embryo 12 mm. Graphic reconstruction of tlic dental 
lamina with the enamel orgnn anlages on one side of the lower jaw. x 33.3. 

The dental lamina in a 12 inin eiiibryo inakes a sinall forward 
bend proxiinal to the comniissure, so that the connection of the 
first incisor adage with the dental lainina is situated iininediately 
in front of the coininissure. At its lacteal rudiment there are two 
sinall folds on the dental lamina, which could possibly corre- 
spond to the rudimentary incisor anlages described by Amback- 
Christie-Linde. A thin layer of dentine has now developed in the 
sinall lacteal rudiment as well as in the permanent first incisor 
germ, which has increased so iiiuch in size that it now extends 
past the second incisor anlage to the canine germ (Fig. 11 1. These 
two tooth anlages are situated dorsally to the big first incisor 
geriii iiiiinediately beneath the oral epithelium. The rudimentary 
lacteal second incisor germ has also a thin layer of dentine, but 
its successor anlage is at an early cup-shaped stage. The lacteal 
canine rudiiiient consists of a very sinall labial bud of the dental 
lamina, appearing only in one section (15 p in thickness). The 
corresponding permanent tooth anlage is also represented only 
by a thickening, though a soinewhat bigger one. In the lacteal 
fourth preniolar germ a thick layer of dentine has now developed. 

The only rudimentary tooth anlage that is clearly visible in n 
14 iiini embryo is the lacteal fourth premolar germ, but its outer 
and inner enaiiiel epithelia are so close together that no enaiiiel 
pulp can be seen. The lacteal second incisor geriii has shrunk, 
and the germs of the first incisor and the canine have becoiiie 
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Fig. 12. Sorex araneus. Embryo 15 mm. A graphic model of the anterior part 
of the dental lamina of the lower jaw with the first and the second incisor 

anlages. d. 1. = dental lamina, thl, the = thickenings. 

entirely resorbed. The permanent first incisor anlage is very well 
developed;. in its enamel pulp star-shaped cells are seen. The 
permanent second incisor anlage has reached the cup-shaped 
stage, but the permanent canine germ has become resorbed. The 
germs of the fourth premolar, the first and the second molars 
have developed markedly, and the third molar anlage appears 
as a bud. 

There are two small thickenings on the dental lamina poste- 
riorly to the coniinissure in a 15 nini einbryo (Fig. 12, thl and 
thz) which very likely could correspond to the rudimentary an- 
terior incisor anlages described by A rnback-Christie-Linde. They 
do not represent any tooth anlages but are merely folds of the 
dental lamina. A very small fragment of the lacteal first incisor 
anlage is found in this embryo (Fig. 5, Idl), as a concentration 
of cells, which is connected with the oral epithelium near the 
conimissure by means of a thin string of cells. Nor has the lacteal 
second incisor rudiment become completely resorbed (Figs. 5 
and 12, Id*). The corresponding permanent tooth germ (12) is 
still in the cup-shaped stage, but it has grown bigger and its 
invagination has deepened. A small fragment of the lacteal canine 
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Fig. 13. Sorex araneus. Embryo 16.5 mm. Graphic reconstruction of thc dental 
lamina on one side of the lower jaw with the enamel organ anlages. X 33.3. 

rudiment is also present (Fig. 5, Cd), but there is no trace of 
its successor germ. The perinanent fourth premolar imlage PJ) 
has increased in volume. It extends in front of the lacteal rudi- 
ment. The gap anterior to it, representing the wanting third in- 
cisor, the degenerated canine, and the anterior premolars. has 
become inuch smaller. The first molar germ ( M I )  is well de- 
veloped. Iinniediately in front of the second molar anlage (MY) 
there is a sac-like thickening on the labial side of the dental 
lamina but only on one side of the jaw, probably an  anonialy. 
The dental lamina is partly separated froin the oral epithelium 
and at the second molar germ it is laid in folds. 

The coiiiinissure is being resorbed and only fragments reinain 
in the 16.5 111111, 17  inin, and 17.5 inni embryos. Large portions 
of the dental lamina are degenerating. The lacteal first incisor 
gerin is coiiipletely resorbed. Of the second one a sniall fraginent 
still remains (Fig. 13, Idp), as well as of the lacteal canine (Cd), 
which is here situated at the posterior edge of the perinanent 
second incisor anlage ( 1 2 ) .  The lacteal preinolar rudiment (l’d4) 
remains unchanged. The tooth germs of the perinanent dentition 
have becoine inuch bigger. The first incisor anlage ( I I ) ,  in which 
the forination of dentine is in progress, has increased in voluine 
so that i t  extends downwards behind the second incisor germ. 
This tooth anlage (13) and the adjacent premolar g e m  (1’4) are 
still without any forination of dentine in spite of the increase 
in volume. In the first molar germ ( M I )  the forination of dentine 
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has begun. At the posterior part of the second molar anlage (M2) 

the dental lamina is still well developed and connected with the 
oral epithelium, and most posteriorly i t  has a big, slightly cup- 
shaped thickening which foriiis the germ of the third molar 
(Ms). 

NEOMYS ( C R O s s o P u s j  FODIENS 

In the two old embryos of Neoniys fodiens, 19 nini and 20.5 nini 
in length, which I have investigated, the coniniissure between 
the dental lamina on each side of the upper jaw still remains. 
The forination of dentine has begun in the first incisor and 
fourth premolar anlages of both jaws. Rudimentary lacteal tooth 
germs are observed at the enamel organ anlages of the upper 
canine, the third and fourth premolars; the latter is the iiiost 
developed one and has a thin layer of dentine. The dental lamina 
is degenerating at the permanent first incisor anlage. 

SUNCUS (CROCIDURA) ORANGIAE 

Upper jaw 

In the upper jaw of the youngest eiiibryo of Suncus orangiae, 
6.25 nini in length, the dental lamina consists of a thickening 
of the oral epithelium with a few slightly swollen parts sur- 
rounded by condensations of cells. 

A broad coiiiniissure between the dental lamina on each side 
has formed in the 7.5 in111 embryo (Fig. 14, coin). Level with it 
ihere is labially a very small bell-shaped enamel organ anlage, 
representing the rudinientary lacteal first incisor gerni (Idl). 
Very close to this anlage the dental lamina is niarkedly thickened. 
This swollen part is slightly cup-shaped dorso-medially and forms 
the anlage of the permanent first incisor (11). The lacteal second 
incisor anlage (Idt) is siiialler and situated dorsally. The cor- 
responding permanent tooth anlage (12) is in the bud-shaped 
stage. The gap behind it is larger than that between the other 
tooth germs and marks the site of the third incisor anlage, which 
has coiiipletely disappeared. The next thickening of the dental 
lamina represents the anlages of the canine ( C )  and its rudi- 
mentary predecessor (Cd). The fourth bud has a labial invagina- 
tion with a condensation of cells, which is the gerni of the lacteal 
third premolar (PdS) . This thickening increases further, also 
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Fig. 14. Srincus orangiae. Embryo 7.5 mm. Graphic reconstruction of the 
dental lamina on one side of the upper jaw with the tooth germs, and trans- 

verse sections of certain parts, viewed from the labial side. X 100. 

forming the anlage of the fourth preniolar (P4). A shallow labial 
invagination on it represents the anlage of the lacteal predecessor 
(Pd4) which consists of cells equal in size to those in the per- 
manent tooth anlage and, hence, differing froin the other lacteal 
tooth anlages, the cells of which are smaller, and indicating a 
less prominent degeneration. The last tooth bud is the anlage of 
the first molar (MI), clearly separated from the anterior one, 
and with a papilla invagination situated dorso-medially. The 
dental lamina continues caudally, becoming fairly wide for a 
short distance, and is wholly connected with the oral epithelium 

The lacteal first incisor germ is slightly smaller in the 8 nini 
embryo (Fig. 15, Id') than in the 7.5 inni embryo, and the papilla 
opening is narrower. It seeins to be on the point of resolving. The 
permanent first incisor anlage (11) is big and inore developed. 
The lacteal second incisor germ (Id21 is small and cup-shaped 
with a lateral papilla invagination. The corresponding permanent 
tooth anlage (12)  is still in the bud-shaped stage but bigger. The 
canine anlage (C), situated on the premaxillo-maxillary suture 
(pin-in), has a shallow dorso-lateral invagination with a small 
concentration of cells, which probably is the remnant of the de- 
generating predecessor. At the anterior edge of the next tooth 
bud, there are two sinall labial processes from the dental lamina, 
which presumably are the anlages of the lacteal third and fourth 
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Fig. 15. Suncus orangiae. Embryo 8 mm. Graphic reconstruction of the dental 
laminae with the tooth germs on one side of the upper and the lower jaws, 

viewed from the lingual side. X 33.3. 

preiiiolars (Pds and Pd4) ; the latter is more developed than the 
former. No germ of a permanent third premolar is found. The 
periiianent fourth preniolar anlage (Pa) is very big and slightly 
cup-shaped. The first molar anlage (MI)  is of about the same 
size as the periiianent first incisor anlage. It is cup-shaped with 
a big papilla invagination. The posterior part of the dental lamina 
does not differ from that in the younger embryo. 

There are only a few remnants of the lacteal first incisor in a 
9.8 iiini embryo. The second incisor anlage, too, is all but re- 
solved. The canine rudiment consists of a slightly cup-shaped 
labial process. The rudiiiient of the third premolar is entirely 
resolved, and of the fourth preiiiolar rudiment nothing reinains 
but a large number of degenerated cells. The anlage of the first 
incisor of the permanent dentition has grown considerably, as 
has that of the second incisor which now has a papilla situated 
lingually. The canine anlage appears very indistinctly. The germ 
of the fourth premolar is slightly siiialler than that of the first 
incisor, whereas the first molar anlage is somewhat bigger. A 
second molar anlage appears as a very slightly cup-shaped thick- 



Fig. 16. Sunccis omngiae.  Emhryo 10 mm. Graphic reconstruction of oiie side 
of the upper and the lower jaws with the dental laminae and the tooth 

germs, viewed from the lingual side. X 33.3. 

ening. The dental lamina continues for a short distance and in 
places is separated froiii the oral epitheliuni. 

The lacteal first incisor anlage is coiiipletely resolved in a 10 
iiini embryo. The second one (Fig. 16, Idz) appears as a very 
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small bud on the labial side of its successor anlage. The lacteal 
canine anlage (Cd) consists of a small cup-shaped bud on the 
dental lamina, which is here only slightly swollen. Some distinct 
traces of the lacteal fourth premolar anlage also remain. The 
anlages of the perinanent teeth have developed. The outer epithe- 
lium of the enamel organ of the first incisor is extremely swollen 
lingually at the point where it joins the dental lamina, ininie- 
diately behind the coniniissure, but there are no traces of an- 
terior tooth anlages as those described by Rrnbiick-Christie- 
Linde. The second incisor anlage (12) has reached the cup-shaped 
stage. No perinanent canine germ is seen. The fourth premolar 
anlage (Pd) is bell-shaped as is the much bigger first molar 
anlage (W).  The second molar anlage is scarcely any more de- 
veloped than in the younger embryo. Posteriorly the dental 
lamina is laid in many folds. 

All traces of lacteal tooth rudiments have completely disap- 
peared in the 11 inni embryo. The coniniissure has shrunk a 
little. The perinanent tooth anlages are much inore developed. 
The first incisor anlage extends slightly in front of the coni- 
iiiissure and a thin layer of dentine has developed. The second 
incisor anlage is at a considerably younger stage. Iniinediately 
beside i t  the dental lamina is markedly swollen. This thickening 
could possibly represent the third incisor anlage. The canine 
anlage is cup-shaped and situated immediately above it. In front 
of the fourth preiiiolar anlage, which now has a thin layer of 
dentine, there is a thickening of the dental lamina with a con- 
centration of niesenchynial cells dorsally, which probably is the 
third premolar anlage. In the big first molar germ the formation 
of dentine has also begun. The second molar anlage has become 
bigger and a third one appears as a slightly cup-shaped thiclten- 
ing of the dental lamina. 

The coniniissure is niarkedly degenerated in a 12 niin and a 
15 inni embryo. A small fragment of the lacteal second incisor 
still remains. The perinanent first incisor anlage (Fig. 17, 11) 

has a thick layer of dentine and at the tip of the germ a thin 
layer of enamel as well. It has increased so much in volume that 
it now extends behind the smaller second incisor anlage (P), in 
which the formation of dentine has just begun. In one of the 
two investigated 12 inin embryos the third incisor anlage (13 )  is 
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Fig. 17. Suncus orungiae. Embryo 12 mm. Graphic reconstruction of one side 
of the upper and the lower jaws with the dental sacs, viewed from the 

labial side. X 33.3. 

a little bigger than the canine anlage, but in the 15 iiini eiiibryo 
the two anlages are about equal in size. Both are in the cup- 
shaped stage. The third premolar anlage (P3) consists only of a 
thickening of the dental lamina. The fourth premolar (PI) a s  
well as the first and second molar anlages (Mi and Mi?) are very 
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well developed with niang cusps in which the formation of den- 
tine is in progress. The third niolar anlage (Mj) is cup-shaped. 
The dental lamina has degenerated at the most developed tooth 
anlages, where only some f.ragmenfs remain, but at  those tooth 
germs which appear last and are least developed, uiz., the third 
incisor, the canine, and the third premolar, it still remains un- 
changed. 

The coniinissure is broken in an 18 nini embryo and only a few 
fragments remain. The same is the case with the dental lamina. 
The tip of the permanent first incisor has now forced its way 
into the oral epithelium, which is very thick in this area. The 
second incisor anlage has grown bigger. The third incisor and 
the canine anlages are about equal in size and still very slightly 
developed. The dental lamina remains well preserved here. The 
third preniolar anlage has not developed further but the fourth 
premolar is much bigger. The first molar has now two cusps 
with dentine. In the second niolar anlage the formation of den- 
tine is scarcely discernible. The third molar anlage is only slightly 
developed. 

A few remnants of the coininissure still remain in a 22 nini 
embryo. All tooth anlages have developed considerably. In the 
second incisor germ the formation of enamel has begun. The 
third incisor and the canine anlages have increased in volume, 
but they are still without any formation of dentine. The third 
premolar germ is in the cup-shaped stage. The fourth premolar 
anlage has a thin layer of enamel on the biggest of the cusps, 
as has the first niolar anlage. The third niolar germ has becoiiie 
much bigger, but the formation of dentine has not yet begun. 

There are nine teeth on each side of the upper jaw in an adult 
animal, uiz., three incisors; one canine, two premolars, and three 
molars. The first incisor is very big, bends forward, and is re- 
miniscent of the teeth of rodents. It has two cusps, a small one 
inside the big one. The second incisor is small and has one cusp 
but is provided with a talon. The third incisor is about half the 
size of the second incisor, but in other respects identical with it. 
The canine, which is quite like the third incisor, is situated a t  
the niaxillo-intermaxillary suture. The third premolar is very 
small, labially barely discernible. It is inside the big fourth pre- 
molar, which has a large talon. The two anterior molars are 
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about equal in size. They have three exterior and two interior 
cusps and two sinall ones on the talon. The much smaller third 
molar also has several cusps. In the palate between the first 
incisors on each side of the jaw there are still some remnants of 
the degenerated coininissure, clearly discernible in the sections. 

Lower jaw 

The anterior part of the dental lamina appears as a thickening 
of the oral epithelium in the-lower jaw 'of a 6.25 mni embryo of 
Suncus orangiae. Towards the back it becomes lower and broader 
and disappears gradually, farthest back, however, it reappears. 

In the 7.5 niin embryo the germ of the permanent first incisor 
is a big cup-shaped thickening with a wide invagination lin- 
gually (Fig. 18, 11). Labially, at the anterior part of the germ 
there is the rudimentary predecessor anlage (Idl), which is 
developed a little further but sinaller and provided with a narrow 
papilla invagination. A sinall bud on the lingual side of the neck 
of the perinanent first incisor geriii is the anlage of a gland 
(glandula subinandibularis) (gl). The fact that the gland has 
developed from the neck of the enamel organ anlage and not 
directly from the oral epithelium, as is often the case, is of no 
fundamental importance, since the dental lamina itself arises 
from this epithelium and is still connected with it. The lacteal 
second incisor anlage (Id2) is less developed than the first one. 
The dental lamina is very slightly swollen in this area and does 
not show a corresponding permanent tooth anlage. The lacteal 
canine gerin (Cd) is equal in shape and size to that of the second 
incisor and is also without a successor anlage. The rudimentary 
predecessor of the fourth premolar (Pda) is bigger and inore 
developed. The permanent fourth preiiiolar anlage is in an early 
cup-shaped stage with a concentration of cells in front of a shal- 
low papilla invagination. The first molar anlage ( M I )  is almost 
equal in size to the first incisor anlage. The dental lamina con- 
linues backwards. 

The resorption of the rudimentary lacteal tooth anlages has 
started in the 8 mm embryo. Only a very small fragment of the 
first incisor remains. The second incisor (Fig. 15, Id*) is only 
represented by a shallow invagination with a small concentra- 
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Fig. 18. Suncus orangiue. Embryo 7.5 mm. Graphic reconstruction of the 
denial lamina on one side of the lower jaw with the tooth germs, and trans- 

verse sections through the latter, viewed from the labial side. X 100. 

tion of cells on the labial side of the dental lamina. The lacteal 
canine anlage (Cd) is also very small. The lacteal fourth pre- 
molar anlage (Pda) still appears with a distinct papilla invagina- 
tion. The big permanent first incisor anlage (11) is in the bell- 
shaped stage. In this embryo the gland anlage near it is in direct 
connection with the oral epithelium, thus, indicating its origin 
from this epithelium. The permanent fourth premolar anlage 
(P4) is less developed than in the 7.5 inn1 embryo. I t  is in the 
bud-shaped stage. The first molar germ (MI) is big and bell- 
shaped with a distinct neck. The dental lamina continues caudal- 
ly to become fairly thickened, but without showing any signs 
of more tooth germs. 

The lacteal first incisor rudiment is wholly resolved in a 9.8 
nini embryo. Of the second incisor there remains only a very 
sinall concentration of cells in front of a shallow labial invagina- 
tion on the dental lamina. The remnant of the lacteal canine is 
similar. The rudimentary predecessor of the fourth premolar is 
represented by a small concentration of cells on the labial side 
of the successor. In front of the permanent first incisor anlage a 
small bud-shaped projection on the dental lamina is observed, 
but only o n  one side of the jaw. Such formations are also found 
further back and do not indicate rudimentary tooth anlages. In 
the enamel organ of the perinanent first incisor a thin outer and 

15 - Actii odont. Scand. Vol .  17 
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a thicker inner layer of tall cylindrical cells can be distinguished, 
and between the two layers there is an enamel pulp with star- 
shaped cells. The dental lamina itself appears in sections as a 
bud situated lingually on the enamel organ. The gland anlage 
at this incisor germ now consists of a pocket of the oral epithe- 
lium filled with cells similar to those in the upper layer of this 
epithelium. It has made its way through the dental lamina and 
ends lingually to the tooth anlage. A first sign of the permanent 
second incisor is seen as  a small thickening of the dental lamina. 
The permanent fourth premolar germ is cup-shaped and has a 
papilla anlage situated lingually. In development and size the 
first molar anlage is equal to the first incisor anlage, and the 
second molar germ appears as a large thickening with a shallow 
lingual papilla invagination. 

The anterior part of the dental lamina is laid in numerous 
folds in the 10 nim embryo. Its connection with the oral epithe- 
lium is almost completely broken, remaining only in places, ex- 
cept at the less developed tooth germs where it is still intact. It 
extends as a band immediately beneath the oral epithelium. The 
permanent-first incisar anlage has now a thin layer of dentine 
(Fig. 16, 11). The second one (12) is cup-shaped with 'a sinall 
papilla anlage. Close to it there is a small concentration of cells, 
forming the rest of the lacteal predecessor. The lacteal canine 
remnant is slightly bigger and situated labially to the dental 
lamina. The permanent fourth premolar anlage (P4) and its pre- 
decessor still seem to be unchanged. The first molar anlage (11,) 
has developed a thin layer of dentine. The second one (Ma) is in 
the cup-shaped stage. The dental laniina continues distally for a 
short distance. 

The first incisor anlage has increased in volume in an 11 inni 
embryo so that it extends below the second one and up to the 
fourth premolar germ. The layer of dentine has become thicker. 
The second incisor anlage is also much developed. The fourth 
premolar anlage is in the same stage of development but a little 
larger. The first molar anlage has formed many cusps, and on 
the most developed cusp is a layer of dentine. The second molar 
anlage has also many cusps, but its layer of dentine is very in- 
significant. The third molar has now appeared. The dental lamina 
does not continue behind it. 
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The dental lamina is still laid in folds at the first incisor anlage 
in a 12 inm embryo. The rest of it is dissolving; fragments are 
found in solitary places. Only at  the third molar anlage does it 
remain unchanged. The first incisor anlage (Fig. 17, 11), in addi- 
tion to a thick layer of dentine, has a thin layer of enamel. It now 
extends under the entire fourth premolar germ (Pd). In the latter 
tooth anlage, which is slightly bigger than the second incisor 
(121, the formation of dentine has begun. The three molar anlages 
are much developed, but the third is still without dentine. 

In a 15 mm embryo the formation of dentine has also begun 
in the second incisor anlage, and on the most developed cusp of 
the first molar anlage there is now a thin layer of enamel. 

The anterior part of the dental lamina is markedly lobated at  
the first incisor anlage in an 18 nim embryo. By making a gra- 
phical reconstruction of this part of the dental lamina I found 
that it was possible to discern faintly two main lobes. Contrary 
to drnback-Christie-Linde, however, I do not consider it probable 
that these should be interpreted as rudimentary tooth germs. 
The dental lamina is niuch degenerated, yet it appears distinctly 
at the least developed tooth anlages, viz., the second incisor, the 
fourth premolar, and the third molar. 

The formation of enamel is proceeding in all the tooth germs 
of a 22 min embryo, except in the third molar anlage in which 
the formation of dentine has just begun. 

In adult animals the lower first incisor on each side is directed 
straight forward, thus resembling the teeth of the rodents. The 
second incisor and the premolar are cone-shaped and small. The 
first molar is a little broader than the second molar, but in other 
respects they are alike. Both have five cusps. The third molar 
is narrower and has only four cusps. 

CROCIDURA ARANEUS (RUSSULA) 

In Crocidura araneus the small upper third premolar is want- 
ing, while in Suncus (Crocidura) orangiae it seems to be rudi- 
mentary. The rest of the teeth are identical in the two species. 
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DISCUSSION 

This investigation has shown that the -Jctea dentition in Sorex 
araneus as well as in Suncus orangiae consists of small rudi- 
mentary tooth anlages, one at each antemolar, except at the third 
incisor. On both sides of the jaws there are rudiments of two 
incisors and one canine, in the upper jaw of three premolars in 
Sorex araneus but of two in Suncus orangiae, and in the lower 
jaw in both species only of one premolar. All tooth rudiinents 
are resorbed at a very early stage of the development, earlier in 
Suncus orangiae, where they are less developed and without any 
forination of dentine. The most developed tooth rudiment in both 
species is the distal premolar. 

I wish to emphasize that I have not found any persistent lower 
lacteal premolar anlage in young specimens of Sorex araneus as 
those described by Amback-Christie-Linde. Her interpretation of 
the number of the lacteal tooth rudiments and her identification 
of thein has not been wholly verified by my investigation. She 
considered, for instance, that there are four premolars and that 
each of them, except the lower third one, has a lacteal predecessor 
in Sorex araneus, and that in Crocidura russula the first pre- 
iiiolar is also represented by a rudimentary lacteal tooth anlage, 
but not the upper second and the upper and lower third pre- 
molars. 

According to my findings the premolars develop successively 
postero-anteriorly and the rate of their developnient decreases in 
the same order. A less developed tooth anlage has seemed to 
degenerate earlier than a more developed one. Thus, the degenera- 
tion of the premolars iiiust take place antero-posteriorly. The 
first premolar has completely disappeared in both dentitions. 

A supernumerary lacteal tooth anlage in front of the upper 
first molar, as the one A'mbuck-Christie-Linde claims to have 
observed in Crocidura russula, has not been seen by ine in Suncus 
orangiae or Sorex araneus. 

In Sorex araneus an anterior coiiiiuissure between- the dental 
lamina of each side of the jaw is found in the upper as well as 
in the lower ja'w, while in Neoniys fodiens and Suncus orangiae 
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such a coininissure is seen only in the upper jaw. This is in agree- 
ment with Arnbiick-Christie-Linde’s observations. 

In the permanent dentition in Sorex araneus and Suncus 
orangiae there are three incisors in the upper jaw, the first being 
the most developed and the third being the smallest. As to an 
upper fourth incisor mentioned by Leche, Woodward questioned 
its existence and suggested the possibility that the canine anlage 
has been interpreted as the fourth, incisor. This supposition by 
Woodward has been verified by my investigation. In the lower 
jaw there are only two incisors, the third is missing. brnbiick- 
Christie-Linde and Winge (1923) considered that the lower se- 
cond incisor was also missing. 

The upper canine anlage does not degenerate, as stated by Arn- 
back-Christie-Linde, but develops and remains in the adult ani- 
mal. In the lower jaw, the canine anlage only reaches the bud- 
shaped stage and degenerates early. Winge was of the opinion 
that the canine remains in both jaws. He has probably confused 
the canine in the lower jaw with the second incisor. 

In accordance with Woodward‘s opinion the preniolars are 
three in number, not four as claimed by Arnback-Christie-Linde, 
in each side of the upper jaw in Sorex araneus, but only two in 
Suncus orangiae. The first premolar has disappeared in both spe- 
cies, and in Suncus orangiae the second one as well. According 
to Winge the upper third premolar is missing, but the upper 
second premolar remains in Crocidura and, according to drnback- 
Christie-Linde, the upper first and fourth premolars remain. In 
the lower jaw, only the fourth premolar remains in both species, 
as held by Leche and Woodward, and would correspond to the 
most developed premolar in the upper jaw. This is in  agreement 
with Winge’s reports, but brnback-Christie-Linde considered 
that the lower first and fourth premolars remain both in Sorex 
araneus and in Crocidura russula. However, the reduction of the 
permanent premolars occurs in an antero-posterior direction. The 
statements by Winge and brnbiick-Christie-Linde would seein to 
be a misinterpretation. 

Conformity exists as regards the three molars in both jaws 
of Sorex araneus and Suncus orangiae. The first molar is the 
most developed and the other two diminish successively. 
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The dental formula would thus be as follows (the rudimentary 
tooth anlages in parenthesis) : 

11 I* 13 c P* ~3 P* M I  M *  M S  

(Id1) (Id') - (Cd) (Pd? (I'd3) (Pd') 
(Idi) (Ids) - (Cd) - - In Sorex araneus: 

11 I 9  - (C) - - P4 M i  Me Ms 

11 I *  13 c ~3 ~4 MI M* M' 
( I d ' )  (Id*) - (Cd) (Pd') (Pd') 
(Idl) (Ids) - (Cd) - (Pd4) 

In Suncus orangiae: 

11 In - (C) - P4 MI MB Ms 

Arnback-Christie-Linde believes that she has found traces of 
rudimentary tooth anlages anterior to the permanent first incisor 
anlage, but I have not been able to discern any. In all probability 
she has interpreted folds in the anterior part of the dental lamina 
as rudimentary tooth anlages. Sometimes the dental lamina is 
slightly thickened immediately posterior to the conmiissure, but 
this does not indicate any traces of tooth anlages. Since the ma- 
terial which I have investigated consists of an uninterrupted 
series of stages and Arnback-Christie-Linde had only a few stages 
at her disposal, it is inost probable that my observations are more 
plausible than hers and that no anterior supernumerary rudi- 
mentary incisor anlages exist. I cannot share Arnback-Christie- 
Linde's opinion that Soricidae is of the same origin as the Poly- 
protodontia of the Marsupialia because of rudimentary super- 
numerary incisor anlages. 

I have not found any traces of a prelacteal and a postperma- 
nent dentition, described by Rrnback-Christie-Linde. 

The degeneration of the teeth is inore advanced in the lower 
jaw, where it is identical in Sorex araneus and Suncus orangiae; 
in the upper jaw it has progressed further in Suncus than in 
Sorex. The tooth formula of Sorex araneus seeins to be more pri- 
mitive than that of Suncus orangiae, in which the reduction of 
the teeth is more advanced. 

A rule of general application, at least as far as the teeth in the 
Insectivora are concerned, seems to be that a less developed tooth 
anlage degenerates earlier than a more developed one. The de- 
generation of the premolars occurs antero-posteriorly, while that 
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of the incisors and the molars occurs postero-anteriorly. The pre- 
sent author calls in question that the course of the reduction of 
the premolars in Man should be reversed, i.e. occur in a postero- 
anterior direction, as maintained by GrahnCn (1956). 

RESUME 

DEVELOPPEMENT DENTAIRE CHEZ LES SORICIDES 

Cette investigation a iiiontre que la dentition temporaire chez 
Sorex araneus et Suncus orangiae est composde de petits germes 
dentaires rudimentaires, un gernie au niveau de chaque ant&- 
niolaire except6 au niveau la troisibme incisive. De chaque cdtd 
des deux nidchoires se trouvent les rudiments de deux incisives 
et d’une canine; au maxillaire supCrieur les rudiments de trois 
prCmolaires chez Sorex araneus, mais de deux seulenient chez 
Suncus orangiae; et au maxillaire infCrieur chez les deux espbces 
on trouve une seule prCmolaire. Tous les rudiments se rCsorbent 
A une pCriode prCcoce du dCveloppement, plus tdt chez Suncus 
orangiae oh ils sont plus petits et totalement dCpourvus de den- 
tine. La prCinolaire distale est la plus dCveloppde de tous les 
rudiments chez les deux espbces. 

Je  tiens B souligner que je n’ai pas constatd la persistance de 
germes de prCmolaires infCrieures temporaires chez de jeunes 
individus de Sorex araneus conime Arnback-Christie-Linde en 
ddcrit. Son opiniom concernant le nombre de germes dentaires 
temporaires et leur identification n’a pas Ctd vCrifiCe coinplbte- 
nient lors de mon investigation. Elle croyait, par exemple, qu’il 
y avait quatre prhmolaires et que chacune d’elles, exceptbe la 
troisikme prCmolaire inferieure, avait un pr6dCcesseur teiiipo- 
raire chez Sorex araneus, la preiiiibre prdniolaire chez Crocidura 
russula Ctant aussi reprCsentCe par un gernie dentaire temporaire 
rudimentaire, tandis que ce n’Ctait le cas ni pour la seconde prC- 
niolaire supCrieure, ni pour les troisibmes prCmolaires. 

I1 ressort de mon investigation que les prdmolaires se dCve- 
lopperaient successivement d’arrikre en avant, et que le degrC de 
leur dCveloppement diminuerait dans le m&me ordre. Un gernie 
dentaire moins dCvelopp6 a seinblC dCgdnCrer plus tdt  qu’un 
germe plus dCveloppC. Par consdquent, la dCgCnCration des prC- 
molaires se ferait d’avant en arribre. La premibre prCmolaire a 
disparu complbtement dans les deux dentitions. 
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En ce qui concerne un geriiie dentaire teinporaire surnuinkraire 
devant la preinibre inolaire suphrieure, coiiinie cela a CtC ddcrit 
par Amback-Christie-Linde chez Crocidura russula, je n’en :ti 
trouve ni chez Suncus (Crocidura) orangiae ni chez Sorex 
araneus. 

Une connexion antCrieure entre la lame dentaire des deux 
cdtCs de la inilchoire a C t C  constathe iI la inilchoire supdrieure et 
iI la infichoire inferieure chez Sorex araneus, iiiais chez Neoiiiys 
fodiens et Suncus oraiigiae cette connexion n’a 6th constatbe 
qu’au inaxillaire supkrieur, et cell concorde avec les observations 
d’Rrnback-Christie-Linde. 

Dans la seconde dentition chez Sorex araneus et Suncus arm- 
giae, il y a trois incisives supCrieures, la preinihe &ant la plus 
dCveloppCe et la troisieine la plus petite. Quant A une q u a t r i h e  
incisive supCrieure, dCcrite par Leche, Woodivnrd a inis son exi- 
stence en doute et il a indiquC I n  possibilitb que le geriiie de la  
canine ait C t b  pris pour la quatrihne incisive. Cette hypothhse de 
Woodwnrd est confiriiihe dans iiion enqu6te. I1 n’y a que deux 
incisives au maxillaire infCrieur, la t r o i s i h e  manque. A mbiirk- 
Christie-Linde et Winge (1923) croyaient que la d e u x i h e  inci- 
sive infCrieure inanquait aussi. 

Le gerine de la canine supCrieure ne digknbre pas coiiiiiie le 
croyait Arnback-Christie-Linde, inais se dCveloppe et persiste 
chez I’animal adulte. Au iiiaxillaire infbrieur, le geriue de la ca- 
nine atteint seuleinent la phase ”bourgeon” et dCgi.ni.re tat. Selon 
l’opinion de Winge la canine persiste aux deux inaxillaires. I1 a 
probableiiient confondu la canine de la inilchoire infPrieure avec 
la deuxihnie incisive. 

De chaque c6tC du iiiaxillaire supCrieur chez Sorex araneus, 
il y a trois prhmolaires, conforiiuhent iI l’opinion de Woodiuctrd, 
et non pas quatre coniiiie Amback-Christie-Linde l’a cru, mtis  
chez Suncus orangiae il n’y en a que deux. La preiiiikre prC- 
inolaire a disparu chez les deux esphces, et la deuxieine aussi 
chez Suncus orangiae. D’aprhs l’opinion de Winge la t r o i s i h e  
prhiiiolaire supdrieure a disparu, iiiais la deuxiPiiie prCiiiolnire 
suphrieure persiste chez Crocidura. L’avis d’Arn back-Christie- 
Linde est que la premikre et la q u a t r i h e  p r h o l a i r e s  suphrieures 
persistent. Au inaxillaire infdrieur, chez les deux espkces, seule 
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la quatribine prCniolaire persiste, coinnie Leche et Woodward 
I’ont affirm&, et elle correspondrait h la prCinolaire la plus dCve- 
loppbe au inaxillaire supdrieur. Cela confiriiie les indications de 
Winge. drnback-Christie-Linde, cependant, croyait que la pre- 
mibre et la quatribine prhola i res  infhrieures persistaient chez 
Sorex araneus et chez Crocidura russula. La rdduction des prC- 
inolaires persistantes se fait pourtant d’avant en arribre. I1 sem- 
blerait que les opinions de Winge et drnback-Christie-Linde pro- 
viennent d’une erreur d’interprktation. 

Quant aux trois inolaires, il y a conforiiiitC aux deux iiihchoires 
chez Sorex araneus et Suncus orangiae. La preinikre niolaire est 
la plus d6veloppCe et les deux autres diniinuent successiveiiient. 

La forinule dentaire (avec les geriiies dentaires rudinientaires 
entre parenthbses) serait ainsi: (voir tableau h la page 230). 

drnback-Christie-Linde croyait avoir trouvC des vestiges de 
gernies dentaires rudinientaires devant le gernie de la preniikre 
incisive persistante, niais je n’en ai pas d6couvert. Elle a probable- 
inent pris les plis de la partie ant6rieure de la lame dentaire 
pour des gernies dentaires rudinientaires. La laine dentaire est 
parfois un peu Cpaissie ininiPdiatenient derribre la connexion 
antkrieure, mais cela ne peut etre interprCtC coinine des vestiges 
de geriiies dentaires. Coninie les niatbriaux que j’ai exaniin6s se 
coniposent d’une sCrie ininterroiiipue de stades et coninie drn- 
back-Christie-Linde n’avait que peu de stades A sa disposition, 
il est fort probable que nies observations sont plus plausibles que 
celles d’d rnback-Christie-Linde, et que, par condquent, il n’existe 
pas de geriiies d’incisive antCrieure surnuniCraire rudimentaire. 
Je  ne peux partager l’avis d’dmback-Christie-Linde, suivant qui 
Soricidae aurait la m&me origine que les Polyprotodontia des 
Marsupialia en raison des. geriiies des incisives rudiinentaires 
surnuindraires. 

Je n’ai pas trouvC trace d’une dentition prClact6ale et d’une 
dentition postpernianente dCcrites par drnback-Christie-Linde. 

La dCgCnCration des dents est plus avanche au maxillaire in- 
fCrieur, oh elle est identique chez Sorex araneus et Suncus 
orangiae; au maxillaire supCrieur elle a progress6 plus chez 
Suncus que chez Sorex. I1 seinble que la formule dentaire de 
Sorex araneus soit plus primitive que celle de Suncus orangiae, 
chez qui la rCduction des dents est plus avancCe. 



234 MARTHA KINDAHL 

I1 semblerait qu’en rkgle gendrale, au inoins en ce qui concerne 
les dents chez les Insectivora, un gernie dentaire moins dCveloppC 
d8gCnkre plus tbt qu’un gerine plus developpe. La reduction den- 
taire nuniCrique des premolaires se fait d’avant en arrikre tandis 
que celle des incisives et des molaires se fait d’arrikre en avant. 
D’aprks Grahndn (19561, la reduction des prkmolaires chez 
1’Honinie se produirait dans l’ordre inverse, c’est-A-dire d’arrikre 
en avant, ce dont je doute fort. 

ZUSAMMENFASSUNiG 

UNTERSUCHUNGEN UBER DIE ZAHNENTWICKLUNG BE1 SORICIDAE 

Diese Untersuchung zeigt, dass das Milchgebiss bei sowohl 
Sorex araneus als Suncus orangiae aus kleinen rudinientaren 
Zahnanlagen an jedeni Anteinolar mit Ausnahme des dritten Inci- 
sivus, besteht. Es gibt Rudiniente von zwei Incisivi und eineiii 
Caninus in jeder Kieferhalfte, im Oberkiefer von drei Pramolaren 
bei Sorex araneus, von zwei bei Suncus orangiae, und iin Unter- 
kiefer bei beiden Species nur von einem Pramolare. Alle diese 
Zahnrudiniente werden in einem jungen Entwicklungsstadiuin 
resorbiert, fruher bei Suncus orangiae, wo sie weniger entwickelt 
sind, und wo kein Dentin gebildet wird. Der letzte Milchpramolar 
ist die am meisten cntwickelte Zahnanlage bei beiden Species. 

Ich niochte betonen, dass ich keine bestehende Anlage eines 
Milchpramolars im Unterkiefer junger Tiere von Sorex araneus 
gefunden habe, wie van Wrnback-Christie-Linde beschrieben ist. 
Ihre Auffassung von der Anzahl an Milchzahnrudimenten und 
deren Identifizierung ist nicht ganz von meiner Untersuchung 
bestatigt. Sie war zum Beispiel der Ansicht, dass vier Pramo- 
laren vorkonimen, und dass jeder, bis auf den unteren dritten, 
bei Sorex araneus ein Deciduum habe, und dass der erste Pra- 
molar bei Crocidura russula auch eine rudimentare Milchzahn- 
anlage aufweise, aber nicht der obere zweite und der obere und 
untere dritte. 

Nach meiner Untersuchung entwickeln sich die Pramolaren 
allmahlich von hinten nach vorne, und der Grad ihrer Entwick- 
lung niiiimt in derselben Reihe ab. Eine weniger entwickelte 
Zahnanlage erscheint fruher zu degenerieren als eine mehr ent- 
wickelte. Die Degenerierung der Prainolaren muss demnach van 
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vorne nach hinten stattfinden. Der erste Pramolar ist vollstandig 
verschwunden in beiden Zahnsystemen. 

Eine iiberzahlige Milchzahnanlage vor deiii oberen ersten 
Molar, wie Arnback-Christie-Linde glaubt bei Crocidura russula 
beobachtet zu haben, habe ich weder bei Suncus orangiae, noch 
bei Sorex araneus gefunden. 

Eine vordere Koinniissur zwischen der Zahnleiste jeder Kiefer- 
halfte koninit bei Sorex araneus sowohl ini Ober- als im Unter- 
kiefer vor, aber bei Neoniys fodiens und Suncus orangiae nur 
ini Oberkiefer. Dieses ist in Obereinstininiung niit Arnback- 
Christie-Linde’s Beobachtungen. 

Die zweite Dentition besteht bei Sorex araneus und Suncus 
orangiae aus drei oberen Incisivi, der erste ist am nieisten ent- 
wickelt und der dritte ist der kleinste. Leche hat auch einen 
oberen vierten Incisivus beschrieben, dessen Existenz Woodward 
in Frage stellt und die Moglichkeit andeutet, dass die Caninus- 
anlage als der vierte Incisivus erklart worden sei, und diese, 
Woodward’s Vermutung, ist von meiner Untersuchung bestatigt 
worden. Ini Unterltiefer sind nur zwei Incisivi vorhanden, der 
dritte fehlt. Arnbiick-Christie-Linde und Winge (1923) nieinten, 
dass auch der untere zweite Incisivus fehle. 

Die obere Caninusanlage degeneriert nicht wie Arnbiick- 
Christie-Linde glaubt, sondern entwickelt sich und bleibt bei dem 
erwachsenen Tier bestehen. Ini Unterkiefer erreicht die Caninus- 
anlage nur das knospenformige Stadium und degeneriert friih. 
Nach Winge’s Auffassung bleibt der Caninus in beiden Kiefern 
erhalten. Er hat wahrscheinlich den Caninus init deni zweiten 
Incisivus im Unterltiefer verwechselt. 

In Ubereinstimmung niit Winge’s Auffassung weist jede Ober- 
kieferhalfte bei Sorex araneus drei Prainolaren auf, nicht vier, 
wie Arnback-Christie-Linde behauptet, dagegen bei Suncus 
orangiae nur zwei. Der erste Praiiiolar ist bei beiden Spezies ver- 
schwunden und auch der zweite bei Suncus orangiae. Geniass der 
Auffassung Winge’s ist der obere dritte Pramolar verschwunden, 
der zweite aber sol1 bei Crocidura bestehen bleiben. Nach der 

. Meinung von Arnbiick-Christie-Linde bleiben die oberen ersten 
und vierten Prainolare bestehen. Im Unterkiefer beider Spezies 
bleibt nur der vierte Pramolar erhalten, wie sowohl Leche als 
auch Woodward festgestellt haben, und dieser entspricht deni 
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bestentwicltelten iiii Oberltiefer. Dieses stiiiiint init der Angabe 
von Winge fiberein, aber Arnback-Christie-Linde glaubte, dass 
die unteren ersten und vierten Pramolare sowohl bei Sorex 
araneus als auch bei Crocidura russula erhalten bleiben. Die Re- 
duktion der periiianenten Prainolaren geschieht indessen von 
vorne nach hinten. Die Behauptung von Winge und Ambuck- 
Christie-Linde durfte eine Missdeutung sein. 

Gleichforinigkeit existiert betreffs der drei Molare in beiden 
Iiiefern bei Sorex araneus und Suncus orangiae. Der erste ist 
a m  iiieisten entwickelt, und die zwei anderen nehinen allmah- 
lich ab. 

Die Zahnforiiiel iiiit den rudiinentaren Zahnanlagen siehe 
Seite 230. 

Ich habe keine Spuren von rudiinentaren Zahnnnlagen, wie sie 
Ambiick-Christie-Linde vor der perinanenten ersten Incisivus- 
anlage glaubt gefunden zu haben, entdecken ItBnnen. Aller Wahr- 
scheinlichkeit nach hat sie Falten in deiii vorderen Teile der 
Zahnleiste als rudinieniare Zahnanlagen aufgefasst. Bisweilen 
ist die Zahnleiste uniiiittelbar hinter der Koinmissur etwas ver- 
dickt, aber das kann keine Spur von Zahnanlagen sein. Da inein 
Untersuchungsiiiaterial aus einer ununterbrochenen Serie von 
Stadien besteht und Amback-Christie-Linde nur einige Stadien 
zu ihrer Verfugung gehabt hat, ist es sehr wahrscheinlich, dass 
ineine Beobachtungen plausibler sind als die ihrigen und dass 
keine vorderen uberzlhligen rudiinentareii Incisivinnlagen hier 
existieren. Ich kann iiiich nicht Amback-Christie-Linde’s Meinung 
anschliessen, dass die Soriciden denselben Ursprung haben sol- 
len wie die Polyprotodontia der Marsupialia iiifolge rudiiiientarer 
iiberzlhliger Incisivianlagen. 

Von einer pralactealen und einer postpermanenten Dentition 
habe ich, ini Gegensatz zur Meinung von Ambuck-Christie-Lincle, 
keine Spuren finden konnen. 

Die Degenerierung der Zahne ist am weitesten fortgeschritten 
iiii Unterkiefer, wo sie bei Sorex araneus und Suncus orangiae 
identisch ist; im Oberkiefer ist sie beiiii Suncus weiter fortge- 
schritten als beiiii Sorex. Sorex araneus hat eine primitivere 
Zahnforinel als Suncus orangiae, wo die Reduktion der Zahne 
griisser ist. 

Eine allgeineine Regel scheint zu sein, wenigsten so weit es die 
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Zahne der Insectivora betrifft, dass eine weniger entwickelte 
Zahnanlage friiher als eine iiiehr entwickelte degeneriert. Die 
Degeneration der Praiiiolaren geschieht von vorne nach hinten, 
wahrend die der Incisivi und der Molaren von hinten nach vorne 
geschieht. Beiin Menschen sol1 die Reduktion der Prainolaren 
nach Grahnf'n ( 1956) in entgegengesetzter Ordnung verlaufen, 
folglich von hinten nach vorne, was ich jedoch bezweifle. 
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