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Abstract

A comparative study of the structure of the ovolestis of African land snails found in Abeokuta was
investigated. Of all the five snails species found and dissected, Archachatina marginata, Achatina
achatina, A. fulica, Helix pomatia and Limcolaria aurora, only the ovolestis of H. pomatia could
not be observed. The positioning, shape and arrangement of the ovolestis was the same for all the
other four species. The ovotestis is embedded in the digestive gland at the anterior region of the
coiled posterior end of the visceral mass. It is cream coloured and made up of sac-like lobes
arranged on a single plane. It is differentiated into an ovarian and a testicular region. The number
and size of the lobes of the ovotestis differ significantly (P<0.05) in all the snails. Each lobe is
made of several follicles and the number of which varied in the four species. Statistical analysis
showed that live weight, shell length, shell width and shell circumference of the snails had no
significant influence on the size of their ovolestis. Meiotic metaphase spreads of the ovotestis
tissues revealed chromosome numbers 2n=56, 2n=44, 2n=54 and 2n=28 for A. marginata, A.

achatina, A. fulica, and L. aurora.
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Introduction

The species of African land snails, 4. marginata,
A. achatina, A. fulica, H. pomatia and L. aurora
are consumed in many countries of the world
(Amusan et al, 1999). They are highly favoured
in Nigeria and Africa where they constitute the
most conspicuous terrestrial molluscs (Odaibo,
1997). The potential for their domestication and
commercialization has not been fully exploited
although many studies have shown that snail farm-
ing could be a highly profitable and productive
business {Amusan and Omidiji, 1998). Snail meat
is a high quality food that is rich in protein, low
in fats, and a source of iron (Akinnusi, 2002).
According to Imevbore and Ademosun (1988),
snail meat contains 88.37% crude protein, a value
that compared favorably with conventional ani-

mal protein sources whose values ranged from
82.42% (pork) to 92.75% (beef). Apart from its
high nutritive value, it has been used tradition-
ally in Nigeria for treating ailments such as dia-
betes, hypertension, epilepsy, measles, small pox,
chicken pox, headache and infertility (Amusan
et al 1999, Akinnusi, 2002). The biuish liquid pro-
duced when the bottom shell is carefully cracked
is used to stop bleeding during circumcision and
inscription of tribal marks (Amusan and Omidiji,

1998).

The ovotestis is the reproductive organ of snails.
A typical snail is an hermaphrodite, that has both
male and female sex organ which produce eggs
and sperms. Idokogi and Osinowo, (1998)
reported that the reproductive system of 4.
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marginata has a high correlation with the live
weight of the snail. That is as the snail matures,
the reproductive organ also increases in size.
Cytological studies have been carried out on
about fifty species of aquatic pulmonate snails
(Burch, 1960) and majority of the species have
hapleid chromosomal number (n=18). In the
land snails, the haploid numbers of about eighty
species range from n=17 to n=34 (Burch and
Heard, 1962) and there was not a singlc form
that could be interpreted as a polyploidy in the
group. Fagbuaro et ol (2002) reported haploid
chromosome numbcrs of n=28 and n—-22 of
individual cells for 4. marginata and 4.
- achatina, respectively, although no sex
chromosomes were observed. Despite their
importance aund the growing interest in their
cultivation (Fagbuaro ¢f al 2002), not much has
been done on their bivlogy.

Information on the biology of African land snail
species is still scarce. There is little or no
information on the structure of the ovotestis in
all the African land snails especially those found
inn Abeokuta, South West Nigeria.

‘Materials and Methods

Twenty mature African land snail specimens of
the different species were collected from different
locations in Abeokuta. Morphometric data were
collected using vernier caliper and live weight
of the snails were taken using the sensitive
electronic weighing scale (Mettler DM II-K).

The snails were killed by carefully breaking the
shells with a hard substance carefully so as not
to damage the digestive gland. The digestive
glands were dissected and the ovotestis was
removed with a pair of forceps onto slides. The

lobes of the ovotestis were counted and the size

of each lobe was measured in situ for all the
species used. The length and width of the
~_ovotestis were measured using a vernier caliper.
The ovotestis was subsequently weighed using
the sensitive electronic weighing scale (Mettler
DM II-K). The ovotestes were removed and fixed
in labelled bottles containing 10% formalin. The
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fixed specimens were dehydrated and embedded
in paraffin wax (melting point 58-60%). Sections
were cut at 10um and stained with haematoxylin

and eosin, Stained slides were observed under
the microscope and pictures were taken.

The ovotestes of the snails were removed and
dropped in specimen bottles containing freshly
prepared fixative (Methanol: Acetic acid; 3:1)
solution and left for 24 hours.

small strands of the ovotestis were cut with sharp
blade and dropped into two drops of acetic acid
in a mortar. These strands were ground until a
homogenous solution was formed. 3-5 drops of
acetic acid were added to enhance suspension.
Using a micropipette, the solution was dropped
on prewarmed slides and allowed to dry. The
slides were stained in FLIP orcein for about 75
minutes, and then covered with cover slips. The
slides were then observed under %40 and x100
objectives and pictures of metaphase spreads
were taken. Data collected were analyzed using
simple mean and correlation analysis to
determine relationship between the measured
parameters.

Results

Morphometricy

Measurements of the shell parameters as well as
the body weights of A. marginata, A. achatina,
A. fulica, H. pomatia and L. aurora are presented
in Table 1. Mean body weight, shell length, shell
width, and shell ¢ircumference followed the
trend 4. marginata> A. achatina> H. pomatia>
A. fulica> L. aurora. Dissection revealed that

the ovotestis of A. marginata, A. achatina, A.

fulica, L. aurora is embedded in the digestive
gland at the anterior region of the coiled posterior
end of the visceral mass (Plate 1&2). The
ovotestis of Helix pomatia could not be located
after dissection. The ovotestis is a small structure
relative to the digestive gland in which it is
lodged. It is cream coloured which makes it to
stand out from the dark brown digestive gland.
It is visible through the thin and transparent
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covering mantle lying on the surface of the
digestive gland. Observation showed that the

e e 7T S TS
ovotestis is made up of lobes, which are of
different numbers and sizes in the various species
{Table 2).

Table 1: Body Parameters of the different land snails.

Mean Shell Parameter (cm)

SNAIL SPECIES Mecan weight  Body Width Circumference
() length A

Archachatina 133.56 + 6. 67° 10.98+0.13" 6.16 £0.16° 18. 84+ 0. 37"

murginata

Achutina achatina 127.22+7.38" 10.91+0.24° 6.13 £0.12* 18.17x0. 317

Achating fulica 10.9+£0.62°  7.17+0.12" 3.5x0.06" 10.32+0. 16

Helix pomatic 32.242.54° 3154017 4.0%0.12° 12.2110. 55"

Limicolaria qurora 3. 5+0. 42¢ 3.39£0,13° [L.38+£0.05° 531£0.11°

Values (meanl S D) within column followed by different superscripts were significantly

different (P< 0.05)

The lobes are arranged on a single plane in all the
species observed. Generally, the lobes are sac-
like in shapc and cach lobe is made of several
follicles (Figure 1& 2). The follicles are attached
to a central dividing follicular duct. The
follicular ducts from inside each lobe merge into
a single larger duct that connects the ovotestis
to the little hermaphrodite duct (Figure 3).

The number of follicles per lobe is highest in A.
achatina (39) followed by A.

marginata (27) while A. fulica and L. aurorahad
19 and 18, respectively. The mean weight, length

and width of the ovotestis are presented in Table
2. A marginata had the highest size while 4. fulica
had the lowest. Unlike the trend observed in the
measurements of body parameters, mean weight,
length and width of the ovotestis followed the
trend A. marginata > A. achatina > L. aurora >
A. fulica (Table 2). There was a significant
difference (p < 0.05) in the mean weight, length
and width of the ovotestis across the species.
The result of correlation analysis showed that the
live weight, shell length, shell width and shell
circumference of snails had no significant
influence on the size of the ovotestis(Table 3).

Table 2 : Measurements of ovotestis of the different land snails.

Mean Ovotestis Parameters Mean Lobe Mean
: lobe Size(cm) follicle

SNAIL Weight Length weight number Number
SPECIES (2) (cm) (cm) Length Width  per lobe
Archachatina 4 0.7 0.5 27
marginata 0.34% 0. 02° 2.29£0.11"  0.94+0.04°
Achatina 6 04 0.3 39
achating 0.31£0.03* 186 £0.15°  0.59+004"
Achatina 3 0.2 0.1 19
fulica 0.12£0.02° L 15£011°  042+005°
Limicolariu 4 0.3 02 18
o—— 0.24£0.02° L41£0.07°  0.2420.04°

alues (meanx wiithin coiumn tollowe

Different (P< 0.05)

v different superscripts were stgnificantly
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Plate 1 : A scanned picturc of the ovotestis of Archachating marginata
embedded in the digestive gland

53

Plate 2 : A scanned picture of the ovotestis of Achatinu achatina embedded in the Digestive &
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Table 3: Summary of corvelution anulysis of ovolestis length and body parameters.

Body Parameters Archachatina  Achatina Achatina Limicolaria
marginald achating Julica aurora
R value .
Live Weight 0.19 0.41 ~0.15 0.18
Shell Length (.33 0.40 -0.33 0.21
Shell Width 0.49 0.45 0.3 0.13
Shell 0.26 0.26 -0.41 -0.004

Circumfterence

Not significant at (P<0.05)

Sectioning showed that the ovotestis consists of
an ovarian and defined testicular region as shown
in Plate 3. The two regions are connected by con-
nective tissue. This structure is similar in all the
four snail species observed. The ovarian portion
consists of follicles, which contains a primary
nocyles with a spherical nuclei displaced to one
side. The testicular region is made up of seminif-

erous tubules (Plate 4). Each tubule is made up of
an outer layer of connective tissue and an inner
thin basement membrane. The tubule is filled with
stratified epithelium consisting of sertoli cells.
These cells are ovoid shaped with nuclei that oc-
cupy almost half of the cell. They extend from
the basement membrane to the lumen of the sem-

iniferous tubule.

Plate 3: Transverse Section of the ovotestis of 4. marginata showing Ovarian and
Testicular tissues
(ot: ovarian tissues tt: testicular tissues pf: Primordial follicle Arrow: Sertoli cells)
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Chromosome numbers of experimental snails

The metaphase of meiosis in A. marginata
showed a haploid number of n=28 which
establishes a diploid number of 2n=56. The
bivalents were homologous and rod like. No
special sex chromosomes were observed. The
meiotic metaphasc of A. achatina showed a
diploid number of 2n=44. The bivalents observed
were homologous, rod like and acrocentric. No
sex chromosomes were observed. The meiotic
metaphase of 4. fulica showed a haploid
chromosome number of n=27 establishing a
diploid number of 2n=54. The Chromosomes
were acrocentric and rod like. The metaphasc of
meiosis in L. aurora showed a haploid number
of n=14 establishing a diploid number of 2n=28.
"The chromosomes were acrocentric and rod like,

Discussion

Of the entire snail species dissected, only the
ovotestis of H. pomatia could not be observed
despite the fact that they matured ones. Tt is
possible that the removal of H. pomatia from its
aquatic environment probably halted
development of its ovotestis. Boyle and Yoshino
(1999) in a related study observed that when
watet source was changed in B. glabrata, the
functioning of the ovotestis was halted.

The present study revealed that each of the
ovotestis of 4. marginata, A. achatina, A. fulica
and L. aurorais embedded in the digestive gland
at the apex of the visceral hump. This observation
agrees with the findings of Segun (1975). The
ovotestis in all the four snail species was made
up of lobes

Plate 4:Transverse Section of the ovotestis of 4. achating showing testicular regions
with seminiferous tubules
(se: stratified epithelium ct: connective tissue)
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that were generally sac-like in shape and cream
in colour. This shape and colour ohserved in the
study are comparable to that observed by Seui
(1975} for 4. marginata.

The lobes of the ovotestis are arranged on a singi:
plane. However, the lobe number and size differ
in the four snail species A. achating had the
highest mean lobe number followed by A.
marginata and L. aurora while 4. fulica recorded
the lowest mean lobe number. The study further
revealed that each of the lobes of the ovotestis
was made up of several follicles which is in
accordance with the findings of Chase (2000),
Segun (1975), and Whitworth et al (1999). The
number of the follicles per lobe differs in all the
snail species. 4. achatina had the highest follicle
number per lobe compared to that of other species
studied.

The relationship between lobe number and
follicle number could not be ascertained. From
the study A. marginata and L. aurora with
significant weight differences had the same lobe
number (4) but different follicle numbers of 27
and 18, respectively.

There is a probable relationship between number
of follicles and number of eggs produced in each
species, A. achatina with a mean lobe number
(6) and follicle number per lobe (39), lays 100-
300 eggs 1-2 times each growing season while
A. marginata with a mean lobe number (4) and
follicle number (27) , lays 7-10 eggs 4-8 times
each growing season.(Akinnusi, 2002).
Interestingly, correlation analysis showed that
live weight, shell length, shell width, shell length
and shell circumference had no significant
influence on the size of the ovotestis. Histological
studies showed that the ovotestis contains a
morphologically ovarian component and a
testicutar region as observed by Whitworth et al
(1999). The ovarian portion contains normal
follicles while the testicular portion consists of
seminiferous tubules.

The results of chromosomal examination showed
haploid chromosome numbers n=28 for

A wtwmam n= "’2 fln A vchiniine, vi= 07 for A

RETERETS L SR LN DT o lr RIES

L WY
seitend Gheeryod and ther

utiiorinity  in the morphalogy
chromosomes. No special sex chromosomes wera
observed. This observation is in agreement with

the report of White (1977).

Conclusion

The findings of this study have revealed that the
location, shape and structure of the ovotestis are
similar in all the species observed. THowever, lobe
and follicle number differs in the four species.
Also live weight shell length, width and
circumference have no influence on the ovotestis
size.

References

Akinnust O. 2002. Introduction to snail and
snail farming. Triolas Publishing Company
Abeokuta pl 50

Amusan J.A. and Omidiji M.O. 1998. Edible
land Snails. A technical guide fto
Snail Farming in the Tropics. Verlty
Printers Ibadan. pl1-16

Amusan J.A., Oladokun J.A, Ogundola F.I,
Omole A.J. 1999, Snail farming Guide.
Technical bulletin, Institute of Agricultural
Research and Training Obafemi Awolowo
University p3-46

Boyle J. P. and Yoshino T. P. 1999. Effect of
water quality on oviposition in
Biomphalaria glabrata (Planorbidae) and
a description of the stages of the egg laying
process. Journal of Molluscan studies 66(1)
8390

292



Idowu and Akinnusi

m
Burch J.B. 1960. Chromosome Studies of

Aquatic Pulmonate Snails. Nucleus 3:77-
208.

Burch J.B. and Heard N.H. 1962.
Chromosome number of two species of
Vallonia Mollusca, stylommatophora
Orthurethorg. Acta Biol Acad Scient
Hungaricae 12:205 -212.

Chase. 2002. Reproduction in Roman snails
http//www. Geocities.com

Fagbuaro O., Mosuro A.A,, Bakare A.A. and
Odaibo A.B. 2002. Cytological studies of
Archachatina marginata and Achatina sp
from South Western Nigeria. Tropical
Veterinarian 20(2) 74-79

Idokogi E.A. and O.A. Osinowo. 1998,
Investigation on the reproductive system of

-the African land Snail Archachatina
marginata. Proceedings on silver
Anniversary of Nigerian Society for
Animal Production (NSAP) Abeokuta 21-
26 March 1998 Pp 504-508

e
Imevbore E.A and Ademosun A_A. 1988. The
nutritive value of the African Giant Land
Snails, Archachatina (Calchatina)

marginata Journal of Animal Production
and Research 8(2): 76-87

Odaibo A.B. 1997. Snails and Snail farming
Nigerian edible land Snails. Stirling
Horden Publishers Nigeria Limited Ibadan
Pp 29.

Segun O.A. 1975. The giant land snail
Archachatina (Calachating) marginata
{Swainson) Dissection guide of common
tropical animal Pg. 13-16.

White M.J.D. 1977. Adnimal cytology and
evolution. 3“Edition Cambridge University
Press Great Britain Pg 961.

Whitnorth D.J., Lichta P., Raceyc P.A,
Stephen E, Glickman 1999, Testis-like
Steriodogenesis in the ovotestis of the
European Mole Talpa europaea
BiologyReproduction 60: 413-418.

Received 31 August 2004; Accepted 22 September 2005)

293



