Dentition in mammals
A. According to the Shape and Size of the Teeth:
(i) Homodont:
Homodont or isodont type teeth is a condition where the teeth are all alike in their shape and
size, e.g. the toothed whales (Odontoceti). Pinnipedians show a tendency towards homodont
condition. Fishes, amphibians, reptiles and in the extinct toothed birds, homodont or isodont
condition is observed.

(i1) Heterodont:

This condition is the usual feature in mammals, i.e. the teeth are distinguished according to their
shape, size and function. The function is also different at different parts of the tooth row. Except
mammals heterodont condition is found in Port Jackson Shark (Heterodontus), in several reptiles,
especially among mammal-like reptiles.

B. According to the Mode of Attachment of Teeth:
(i) Thecodont:

This type of dentition is the rule among mammals. In this condition, the teeth are lodged in bony
sockets or alveoli of the jaw bone (Fig. 2.32). Capillaries and nerves enter the jaw bone and the
pulp cavity through the open tips of the hollow roots

Except mammals, the codont types of teeth are found in crocodiles and in some fishes (Haddock,
Garpike and Barracuda). Among vertebrates, in addition to the codont dentition, acrodont and
pleurodont type of dentition are also found.

(i1) Acrodont:

In this type the teeth are fused to the surface of the underlying jawbone. These have no roots and
are attached to the edge of the jawbone by fibrous membrane (Fig. 2.32) e.g. fishes, amphibians
and some reptiles. In amphibians if teeth are present, that are acrodont and homodont type except
Necturus. The acrodont-possessing reptiles are Sphenodon, Calotes, Draco, Agama, Uromastix,
Moloch horridus and some snakes.
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Acrodont Pleurodont
Fig. 2.32 : Mode of attachment of teeth

(iii) Pleurodont:

Here the teeth are attached to the inner side of the jawbone. The tooth touches the bone only with
the outer surface of its root (Fig. 2.32). In acrodont and pleurodont types of dentition, there are
no roots, and nerves and blood do not enter the pulp cavity at the base, e.g. Necturus (Amphibia)
and some reptiles.

Among reptiles the following families possess the pleurodont type of teeth: Iguanidae (Iguana),
Xenosauridae (Xenosaurus, Mexico), Zonuridae (Africa), Anguidae (Anguis, Ophisaurus),
Lacretidae (Lacerta), Scincidae (Mabuya), Helodermatidae (Heloderma, Mexico), Varanidae
(Varanus), Gerrhosauridae (Africa) and many snakes.
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Fig. 33.1. Three methods of attachment of teeth to jaws.

C. According to the Succession or Replacement of Teeth:

According to the succession or replacement, the teeth can be divided into three categories:
(1) Monophyodont

(i) Diphyodont and

(1ii) Polyphyodont.
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Among mammals the first two categories are found.
(i) Monophyodont:

In some mammals, only one set of teeth develops in their lifetime and this condition is called
monophyodont, e.g., marsupials retain all their milk teeth except last premolars, the toothed
whales (Odontoceti), some rodents (e.g. squirrels), and certain insectivores (e.g. moles).

The platypus, sirenians and toothless whales develop only one set of teeth. These teeth may not
erupt (some whales) or, if these develop, are usually shed shortly afterward.

(i1) Diphyodont:

In most mammals two sets of teeth are found. The first temporary set of teeth, called deciduous
teeth or milk teeth or lacteal teeth, are lost or replaced by a second permanent teeth. In bats and
guinea-pigs the milk teeth are lost even before birth.

(iii) Polyphyodont:

In this condition, the teeth are replaced continuously throughout life e.g. most vertebrates replace
their teeth generation after generation (dogfish, snakes).

Types of Teeth

The following points highlight the three main types of teeth found in mammals. The types are:
1. Incisors 2. Canines 3. Cheek Teeth (Premolars and Molars).

Type # 1. Incisors:

These are the front teeth borne by the premaxillae in upper jaw and tips of dentaris in lower jaw
They are single-rooted, monocuspid and long, curved and sharp-edged. They are adapted for
seizing, cutting and biting (Fig. 33.2).

Incisors are sometimes totally absent as in sloths; sometimes they are partially absent and in the
upper jaw of many artiodactyles (cow, giraffe), where the incisors of the lower jaw bite against a
callous pad in the corresponding region of the upper jaw. The incisors are small in carnivorous
animals (cat, tiger, dog), where they are used in a limited way. In the insectivorous mammals the
upper and lower incisors are elongated and work like a pair of forceps to catch hold of the active

prey.

In rodents (squirrel and rat) and lagomorphs the incisors assume great functional importance in
that they are constantly used for gnawing at hard-vegetable matter. The gnawing incisors of such
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animals are rootless and can, therefore, grow throughout life, thereby compensating for rapid
wear. In such cases only the anterior surface of the incisor is covered with enamel.

The incisors of the two jaws oppose each other and are kept sharp by whetting against each
other, since the dentine wears away more rapidly than the harder enamel. The tusks of the
elephant also are rootless incisors. In some elephants (Loxodonta) the enormous up-curved tusks
measure about eleven and half inches (11.5 inches) and weigh nearly 350 pounds. The tusks are
composed of hard dentine except for temporary cap of enamel at the tip. In lemurs, incisors are
denticulate like a comb, serving for cleaning fur.

Type # 2. Canines:

Canines are present in the majority of mammals. They always have conical pointed elongated
single rooted crowns and are used for piercing and tearing. A single canine tooth occurs in each
half of each jaw, just outside the incisors. Upper canines are the first teeth on maxillae.
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Fig. 33.2. Various forms of incisor teeth. A-lmmature open-
rooted; B—Mature close-rooted; C-Open-rooted
rodent incisor; D—Open-rooted upper incisors in
mastodon.

In carnivorous animals the canine teeth assume great functional importance. In such animals they

tend to become larger and much stronger to serve an efficient organs for piercing and tearing the
flesh of the prey. In walruses only the upper canines develop into enormous offensive tusks.
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In the herbivorous animals, on the other hand, the canines are of relatively less importance and,
if present, they are much less developed than those of carnivores. In some of the artiodactyla
(cow and giraffe) the canines are absent only in the upper jaw. They are entirely absent in both
jaws of all rodents (rats), elephants and dugongs.

In the males of some forms (apes) the canines (as also the first molar) are decidedly larger than
those of the females. The tusks of male boar are greatly developed canines, with large persistent
pulp cavities. In other forms such as the musk deer the canines are present only in the upper jaw
of males. It may be said that these animals exhibit sexual dimorphism with respect to dentition.
Canines are absent in some herbivores such as rodents (rats), lagomorphs (rabbits) and some
ungulates (ox) leaving a wide toothless space called diastema.

Type # 3. Cheek Teeth (Premolars and Molars):

Canines are followed by premolars followed by molars. Both types are collectively called cheek
teeth. Their crowns have broad surfaces with ridges and tubercles meant for crushing, grinding
and chewing. Premolars usually have two roots and two cusps and are represented in milk
dentition. Molars generally have more than two roots and several cusps and do not have milk
predecessors (Fig. 33.4).
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Fig. 33.3. Canine teeth. A — Of camivore (jaguar);
B — Of male musk deer; C — Of walrus.

The cheek teeth or the grinding teeth are the teeth which show the greatest amount of variation in
their form and structure. This is shown by the variety of the number and arrangement of cusps
and ridges at the apex of the crown. The number of cusps of a cheek teeth may vary from one to
many.

In carnivores, last premolars in upper jaw and first molars in lower jaw may have very sharp
cusps for cracking bones and shearing tendons. These are called carnassial teeth. In lemurs, first
premolars are like canines. In crab-eater seal molars bear denticulate processes to strain
plankton. In higher primates (man), last molar is called wisdom tooth. Its emption may be
delayed, or it is imperfectly formed or absent in man.
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Types of Cheek Teeth:

Cheek teeth are of various types depending on the number, shape and arrangement of cusps.
These are of the following types:

1. Triconodont:

These are found in fossil Mesozoic mammals in which 3 cones are arranged in straight line or
linear series.

2. Trituberculate:

These are found in fossil mammals in which 3 cones or tubercles are arranged in the form of a
triangle.

3. Bunodont:

These are found in mammals with a mixed diet such as man, monkey, pig, etc. Their crowns bear
small separate blunt and rounded tubercles meant for crushing.

4. Secodont:

This condition is found in terrestrial carnivores and in insectivorous mammals in which teeth
have sharp cutting edges or crowns for tearing and cutting flesh.

5. Selenodont:

This condition is found for grinding in herbivorous ruminating mammals such as cow, horse and
others in which cheek teeth have vertical crescent-shaped folds of hard enamel enclosing softer
areas of dentine with cement filling interstices.

Normal low crowned selenodont teeth with short roots (ground squirrel) are termed brachydont.
In large grazing mammals such as horse and cattle, teeth are elongated, prism-shaped with high
crowns and low roots. This condition is known as hypsodont.

6. Lophodont:

This condition is found in elephants which feed on very hard vegetable matter, enormous
grinding teeth are present which may be long and about 10 cm wide. In these teeth there is an
intricate folding of enamel and dentine to form transverse ridges or lophs. The spaces between
lophs are filled with cement.
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A single large lophodont molar, 30 cm by 10 cm, is present at one time in each half of each jaw.
These are adapted to grind all sorts of plants, including grasses. In elephants as well as manatee,
there is a constant succession of teeth from behind throughout life. The front ones are pushed
forward and are shed as new ones from behind.

Only one fully developed tooth is present at any one time on each side of each jaw in elephants.
The shape and disposition of the ridges varies in the Indian and African elephants; in the former
(Indian elephants) they are many and are more or less parallel to each other, while in the later
(African elephants) they are few and diamond-shaped.

In some of the ancient mammals the selenodont and bunodont types are mixed and such teeth are
termed bunosalenodont. In others the bunodont and lophodont types are blended into the
bunolophodont condition.

The functional adaptation of the dentition of some mammals such as Ornithorhynchus (duck-
billed platypus), and cetaceans deserve special mention. In Ornithorhynchus true teeth are absent
in the adult; their places are taken by horny plates which are suited for crushing the prey Among
the living Cetacea conical, calcified, homodont teeth are present only in the toothed whales
(Odontoceti).

In the sperm whale they are present only in the lower jaw and are not lodged in sockets but set in
grooves. In the dolphin, numerous homodont teeth are present in both jaws. In these toothed
cetaceans, which feed mainly on fishes, the teeth are recurved and serve only to hold the prey
and prevent it from escaping. But in the adult whalebone whale, which feeds only on the
plankton, teeth are entirely absent; of these whalebone whale have what is known as whalebone
(or baleen) hanging from the palate.

Dental Formula:

One of the important characteristics of mammalian dentition is that the number of teeth in any
particular species is so surprisingly constant that it is considered to be of great significance in
classification.

The number of each type of teeth of a mammal or dentition is expressed by a dental formula
(D.F.).

The dental formula is expressed as the number of different types of teeth in one half of the
upper jaw and is written above a line, while the number of teeth of one half of the lower
jaw is written below the line, e.g.:
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DF.=

MNumber of teeth in one half on the upper jaw

__incisor canine premolar molar

. " ¥ - L] 5
incisor canine premolar molar

%2

~ Number of teeth in same half on the lower jaw

Since two halves of each jaw are identical, only the teeth of one side are recorded. Those of the
upper and lower jaws are separated by a horizontal line. Kinds of teeth are denoted by their
initial letters i, ¢, pm and m representing incisors, canines, premolars and molars, respectively.
Number of teeth shown in the formula multiplied by 2 gives the total number of teeth of a

species.

A typical mammalian dentition includes 44 permanent teeth which are shown by the dental
formula as follows:

ié,c—,pmi.mix2=44
3 1 4 3
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Fig. 2.31 : Structure of a tooth showing its relation with the
jaw bone

=42
3,1.4,3
3.1,3,1 =30
31,21
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1.0,0,3
2,0,3,3 =28
1,0,2.3
3,1,2,4 —34
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Horse, Pig and Mole

Squirrel

Cow, Sheep and Goat

Monkey

Lemur

Man
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Fig. 33.4. Modificalions of cheek teeth. A — Carnassial teeth (secodont); B ~ Denticulate molar;
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C - Triconodont tooth; D-Trituberculate tooth showing arragement of cusps; E-Bunodont
molar in V.S. ; F-Brachydont selenodont molar, G-Surface view of crown of brachydont
molar; H-Hypsodont selenodont molars; I-Hypsodont teeth in V.S.; J-Lophodont molar;
K-Lophodant in surface view.



