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Abstract

Archaeogastropoda to the Neogastropoda.

Radula is a specific character and Part of the Appendices of digestive of majority of mollusks; the main organ
of the gastropods feeding. Since the shape and structure of the radula teeth is often limited to a species or genus,
it is widely used for systematic studies and phylogeny. In this research, the radula morphology of some species
from Turbinidae, Trochidae, Neritidae, Cypraeidae, Strombidae, Muricidae and conidae families were analyzed. The
collected samples from southern coast of Iran, were fixed, dissected and radular was removed. After preparation,
the radular was scanned using a scanning electron microscope (SEM). There were 4 types of radula Rhpidoglossan,
Taenioglossan, Rachiglossan and Toxoglossate, among the species under investigation that represents the
evolution of feeding from vegetarian to carnivore and indicates a decrease of the number of teeth radula from
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Introduction

Molluscs constitute the largest animal phyla in the marine
environment, the species number of which are likely to be highly
underestimated [1]. Radula is the characteristic feeding organ of
molluscs, lacking only in the class Bivalvia [2]. Modifications of the
molluscan feeding apparatus have long been recognized as a crucial
feature in diversification that relates to the important process of
gathering energy from the environment [3,4]. A radula usually
consists of cuticular stiff teeth upon a flexible cuticular membrane,
both formed at the proximal end of a specialized ventral pharyngeal
invagination. The radular teeth (except in Toxoglossa) are attached to
the membrane in transverse rows consisting of two or more teeth that
are mirror images about the midline, where there is usually a bilaterally
symmetrical tooth. Each transverse row is identical to the adjacent
rows, producing columns of identical teeth [5-7]. The structure of
Toxoglossa radula differs from other Gastropod. In this group the very
small middle teeth are fully destroyed. These teeth are long and are
linked to the toxin channel. They are usually arrow-shaped and are not
fixed to a base plate. Each tooth can be individually moved to the snout
and like a spear is thrown to hunt [8]. Radula is important not only in
nutrition but also in classification and phylogenetic studies and reflects
the differences in intraspecific classification better than morphology
of foot and shell [9-11] and generally indicates similarities in the level
of family and compatibility differences in the level of species. Despite
extensive research on radula the different species in many countries, in
Iran except preliminary studies carried out by this group, no research
has been done in this fieldwork. Therefore, further research needs to be
conducted on the structure radula.

Materials and Methods

The individuals of each one of the 8 studied species of marine
gastropods were collected during the low tide, in the intertidal zone
from Gheshm and Larak Islands and port of Lengeh of Iran (winter of
1390). Species were identified from Dance [12]. The individuals were
anesthetized in saturate solution of magnesium chloride and sea water
for two hours. Then, they were fixed in 70% alcohol. All individuals
were removed from their shells and the radulae of Lunella coronata

(Turbinidae), Trochus erithreus, Priotrochus kotschyi (Trochidae),
Nerita albicilla (Neritidae), Conomurex persicus (Strombidae), Mauritia
grayana (Cypraeidae), and Indothais lacera (Muricidae) were carefully
removed through dissection from the head region [13]. Radular sacs in
Conus textile (Conidae) were removed from the body cavities and stored
in 70% ethanol. From each specimen, 1-6 mature radular teeth were
taken from the short arm of the radular sac for morphometric analysis
[14]. The radular were cleaned in dilute sodium hypochlorite solution
(10%) followed by double distilled water. Cleaning was repeated two or
three times until the soft tissues were completely dissolved, leaving the
radula intact [15,16]. After the procedure, radulae were fixed in 70%
alcohol until photograph. The radular were subsequently fixed, with
the help of a sharp tipped needle, on to double sided tape fixed to SEM
stubs. The SEM stubs were then coated with gold and observed on a
Philips XL 30 scanning electron microscope.

Results

Among the eight species under study, 4 types of radula were found.
Radula in T. erithreus, L. coronata, P. kotschyi and N. albicilla is of
the Rhipidoglossan type (Figure 1). This is the general formula radula
M+L+R+L+M, that each row of radula teeth consists of, One central or
median tooth (R), On each side Some lateral teeth (L) and then beyond
that some marginal teeth (M). Different species could have different
lateral teeth and there are numerous marginal teeth Uncounted.

C. persicus and M. grayana have a taenioglossan radula with
transverse rows of seven teeth composed of a central tooth flanked on
each side by one lateral and two marginal teeth (Figure 2). This can be

*Corresponding author: Elsapour M, Faculty of Marine Science, Department
of Marine Biology, Tarbiat Modares University (TMU), Iran, Tel: 359889339914;
E-mail: minaeisapour@yahoo.com

Received January 05, 2015; Accepted February 04, 2015; Published March 15,
2015

Citation: Eisapour M, Seyfabadi SJ, Daghooghi B (2015) Comparative Radular
Morphology in Some Intertidal Gastropods along Hormozgan Province, Iran. J
Aquac Res Development 6: 322. doi:10.4172/2155-9546.1000322

Copyright: © 2015 Eisapour M, et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

J Aquac Res Development
ISSN: 2155-9546 JARD, an open access journal

Volume 6 + Issue 4 + 1000322



Citation: Eisapour M, Seyfabadi SJ, Daghooghi B (2015) Comparative Radular Morphology in Some Intertidal Gastropods along Hormozgan Province,
Iran. J Aquac Res Development 6: 322. doi:10.4172/2155-9546.1000322

Page 2 of 3

Figure 1: The location of study areas.

Figure 2: Scanning electron micrographs of Rhipidoglossan radula. 1.
Neritaalbicilla, 2. Lunella coronata, 3. Trochus erithreus, 4. Priotrochus
kotschyi.

Figure 3: Scanning electron micrographs of taenioglossan radula.
5. Conomurexpersicus, 6. Mauritia grayana.

expressed in a typical formula such as: 2+1+R+1+2.

The radula of I. lacera is of the Rachiglossan type, characterized by
a large central rachidian, surrounded by a pair of marginal teeth. This
type of radula has the general formula 1+R+1 (Figure 3).

Traditionally assigned to the Conidae family along with the
Terebridae and Turridae, Toxoglossate families, marine gastropods are
one of the most populous animal groups that use venom to capture
their prey. Toxoglossa are the most diverse and abundant group of
predatory snails. A venom apparatus made up of a muscular venom
bulb and a tubular venom gland generally characterize these marine
mollusks. The toxoglossan radula is often compared with a hypodermic
needle for its use as a conduit to inject toxins into prey. Toxins are
injected into target animals via hollow disposable radular teeth and act

to immobilize prey or defend against predators. The main feature of
this mechanism is the use of individual, hollow marginal teeth at the
proboscis tip for stabbing the prey to completely reduce the function
of the radula as a whole organ within the buccal cavity. These are
the vestigial radular membrane, the absence of an odontophore; the
presence of the radular sac, where the fully formed marginal teeth are
stored. Each row has only two teeth of which only one is in use at a time.
These grooved teeth are very long and pointed, with venom channel
(neurotoxins) and barbs, and are not firmly fixed to the basal plate.
The teeth can therefore be individually transferred to the proboscis and
ejected like a harpoon into the prey. The general formula: 1 + 0 + 1. that
the middle teeth are lacked completely (Figure 4).

Discussion

Exploitation of clear nourishing resources by animals in marine
environments resulted in evolution of different nourishing structures
and mechanisms like radula, gill and proboscis. Initial studies about
radula indicate diversity in different species [17,18]. Among 8 kinds
of investigated Gastropod in this study, there are 4 radula structures.
Rhipidoglossan radula (in these species: L. coronata, P. kotschyi, T.
erithreus, N. albicilla) and Taenioglossan radula (in these species:
C. persicus and M. grayana) are usually found in vegetarian species.
Rachiglossan radula (in I lacera) and Toxoglossate radula (in C.
textile) are found in carnivorous species. Radula’s mechanic properties
is mostly affected by size, form, material of teeth, nutritive material
properties as well as the reactions between teeth and nutrition which
determine the need of each species to special radula. Radula’s’ type is
known as an important nourishing tool. Form, number, specialized
teeth arrangement and its lumps in different radula structures indicate
its different functions in various groups with different diets and can
also generate nutrition capabilities and restrictions in Gastropod and
help to explain the quality of reaction between different species with
similar diets without competing to eliminate each other (Figure 5).
Investigating the structure of radula Gastropod indicates their evolution
from vegetarian type to carnivorous ones. In general, Gastropods in
order to carve alga, need more teeth and carnivorous needs less teeth
especially side teeth. This process can be seen in different investigated
species in this study.

The families of Turbinidae [19], Trochidae [20] and Neritidae
[21] which have Rhipidoglossan radula and are unofficial systematic

Figure 4: Scanning electron micrographs of Rachiglossan radula. 7.
Indothaislacera.
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Figure 5: Scanning electron micrographs and Stereo microscope of
Toxoglossate radula. 8. Conus textile.

classifications are put in Archaeogastropoda group, have the most
number of teeth specially side ones. The three above mentioned families
are vegetarian and feed from alga. The family of Cypraeidae and
Strombidae lay in Mesogastropoda group. They have Taenioglossan
type of radula. In this kind of structure the number of side teeth
regarding the type of Rhipidoglossan has been reduced. Not so
many studies have been done on the diet of Cypraeidae family, yet
the whole part of this species diet is vegetables [22]. The Strombidae
family is specifically vegetarian. Muricidae and conidae families lay
in Neogastropoda group. Both family species are carnivorous but get
their prey in two different ways [23]. The number of teeth in Muricidae
family with Rachiglossan type of radula has been reduced, to the extent
of lacking side teeth and having just two marginal teeth which lay in
two sides of central teeth (rachidian). Conidae family has a special
type of Toxoglossate radula and compared to other Gastropods has a
completely different way of nourishment. In this structure which the
fewest number of teeth is seen, radula lacks side and central teeth and
there is just one marginal tooth which turns to snout in each nutrition.

Conclusion

The radula structure are the same in different types based on diet,
and gastropoda needs to a special type and structure of radula for better
using in available, different and special food sources and all different
shapes of radula teeth has its special performance and are appropriate
to any kind of food. On the other hand, given that the carnivores need
less teeth and herbivores need more teeth than carnivores, this feature
can be used to study the evolution of gastropod.
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