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Abstract

Edible snails are kept in farms in many countries worldwide. As farm animals, they are an
object of interest of veterinary studies and applied biology. There is a large demand for tests
which would help identify their health and well-being. The objective of this study was to assess
the usefulness of determining the concentration of urea in hemolymph as a marker of health of the
Lissachatina fulica and Cornu aspersum edible snails. The observation covered snails from four
farms marked from A to D, in which numerous deaths (farm A) and decreased body weight gain
(farms B and C) were observed. In experimental farm D we observed a group of snails subjected
to stress and a control group maintained in correct conditions. High concentrations of urea were
found in the hemolymph of all farm animals from farms A, B and C, as well as in those subjected
to food deprivation in farm D (on average from 96 mg/dl in farm D to 320 mg/dl in farm A).
On the other hand, in controls from group D, the concentration of the parameter in question
was much lower (< 2.0 mg/dl). The results obtained indicate that the urea concentration
is a non-specific marker of pathological conditions in snails, and that the continuous monitoring
of this parameter makes it possible to demonstrate irregularities in farming and introduce appro-
priate and early measures to eliminate such disturbances.
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Introduction

Lissachatina fulica and Cornu aspersum snails are
molluscs of economic value. They are used in the food
industry as well as in the cosmetics and pharmaceutical
sectors as a source of mucus and the medicinal sub-
stances contained therein. At present, in Central and
Eastern Europe only a few snail farms and breeders are
covered by constant veterinary care, and diagnosing
diseases in these molluscs requires further research.

In our earlier studies, we have determined the stan-
dards of basic biochemical parameters of hemolymph
in the selected species of snails kept on farms, allowing
the health monitoring of the molluscs (Zigtek et al.
2017, Zigtek et al. 2018). Our observations indicate that
urea can be a disease marker in snails. In Lissachatina
fulica and Cornu aspersum snails, protein metabolism
leads to the production of uric acid and urea. (Tunholi
et al. 2011). When molluscs’ metabolism is normal
and when their diet is right, the concentration of urea
in their hemolymph is very low, with the concentration
of uric acid being higher (Becker 1980, Pinheiro et al.
2001).

When catabolic reaction predominates in a snail
body and given the increase in protein metabolism con-
nected with the breakdown of structural proteins, one
can observe an increase in the concentrations of both
uric acid and urea in hemolymph (Bandstra et al. 2006,
Bislimi et al. 2012).

In parasitemic, diseased or unhealthy snails it was
possible to observe greater quantities of protein break-
down products, manifesting in increased concentrations
of uric acid and urea (Tunholi- Alves et al. 2015).
Our observations indicate that the concentration of urea
in hemolymph in cachectic animals and in those with
helminthiasis or infectious diseases, increased by 300
to 1000% when compared with healthy specimens.
Due the relative ease of hemolymph collection and the
possibility of measuring urea using mammalian serum
biochemistry analysers, the concentration of this
parameter can prove useful when evaluating the health
of farmed and laboratory snails.

The objective of this study was to assess the useful-
ness of determining the concentration of urea in hemo-
lymph as a marker of health of the Lissachatina fulica
and Cornu aspersum edible snails.

Materials and Methods

The tests were conducted on the Cornu aspersum
maximum snails from an industrial farm — farms A and
B (60-specimen batches), and an amateur Lissachatina
fulica farm marked as farm C (48 specimens), and an

experimental Lissachatina fulica farm (farm D — 20
specimens). Snails from farm A were sent to the Depart-
ment of Epizootiology and Clinic of Infectious Diseases
to determine the cause of frequent deaths (up to 80%
per batch) after hibernation. On the other hand, in the
case of farm B, the problem presented was lower body
weight gain, decreased activity and deaths (up to 30%
of the rout). The Lissachatina fulica snails from farm C
displayed inhibited growth and nematodes present in
faeces. Individual deaths were also recorded in this
group.

Faeces of animals from the three farms were collec-
ted for microbiological tests and parasitological exami-
nation (the flotation method), while hemolymph was
collected for biochemistry tests — determining the urea
concentration.

The hemolymph was sampled from body cavities.
A 0.7 mm needle was inserted into the side of the ani-
mal not covered with the shell, at the interface of the
foot and mantle, opposite the lung, to a depth of approxi-
mately 1 cm, directing the needle towards the back of
the shell. If no hemolymph flow occurred, the snail food
was pressed gently. The hemolymph was collected into
clean test tubes. In the case of less active animals, which
did not leave their shells, the hemolymph was collected
utilising a method developed by the researchers
for the purposes of previous studies (Zietek et al. 2017).
The biochemical testing was conducted using the
BS-130 biochemistry analyser.

From among the 20 snails from experimental
farm D, ten were forced to remain constantly active
through constant supply of water (spraying) and keep-
ing them in an environment with a temperature of 25°C
for 2 weeks. Over that time, they received no food, and
their body weight dropped by about 5%. After this
period of fasting, hemolymph was collected from the
animals and the urea concentrations were determined.
Next, a diet consisting in 40% carbohydrates and 18%
protein was administered. After 7 days of feeding,
hemolymph was collected from all specimens and the
urea concentrations were measured. The remaining
10 animals constituted the control group, which
were kept in the correct conditions. Hemolymph was
collected from this group of snails twice, at the same
time as from those deprived of food, and the urea con-
centrations were determined.

Results

The information obtained from interviews and
clinical examination indicated that poor animal welfare,
excessively high temperatures in the cold store (12°C)
and high humidity contributed to poor body weight
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Table 1. The concentration of urea in the Lissachatina fulica and Cornu aspersum snails from farms A, B and C.

Number
. . Urea — standard
Species of studied . . . notes
. arithmetic mean deviation
specimens
Cornu aspersum (farm A) 40 330 mg/dl 63 Poorly hibernating animals
Cornu aspersum (farm B) 20 160 mg/dl 93 Animals infected with Pseudomonas ssp.
Lissachatina fulica (farm C) 60 320 mg/dl 42 Animals with severe helminth infections

Table 2. The concentration of urea in the Lissachatina fulica snails from farm D.

Experiment stage

Number of specimens

Urea — arithmetic mean Standard deviation

Animals after 2 weeks of food deprivation 10 96 mg/dl 42
Animals after 7 days of an intensive feeding programme 10 1.8 mg/dl 4
gains in farm A, the lack of an epiphragm, and increased Discussion

activity of the molluscs during hibernation. A fecal bac-
teria test of these specimens revealed the presence of
saprophytic microflora only. The average concentration
of urea in the hemolymph of these specimens was
330 mg/dl. Pseudomonas spp, was cultured from the
facces of the specimens from farm B. Infection with
these microbes was regarded as the cause of decreased
body weight gains and deaths, as they act as bacterial
pathogens that affect molluscs (Pitt et al. 2015).
The average concentration of urea in the hemolymph
of these specimens was 160 mg/dl. The parasitological
examination of the faeces of poorly hibernating snails
and of those with bacterial infections revealed the
presence of small numbers of saprophytic nematodes.

In the case of animals from farm C, their bacterial
test revealed the presence of only saprophytic micro-
flora in their feces, while the parasitological examina-
tion indicated substantial nematode infestations, which
were regarded as the cause of decreased body weight
gain. The average concentration of urea in the hemo-
lymph of these specimens was 320 mg/dl.

In the case of experimental animals (farm D), in the
hemolymph of animals deprived of food and subjected
to stress the concentration of urea increased to an aver-
age of 96 mg/dl after 10 days of fasting. Following the
administration of a correct diet and welfare, it dropped
to 1.8 mg/dL after seven days. Among the controls kept
in correct conditions and appropriately fed, the average
concentration of urea was below 2 mg/dL throughout
the entire observation period.

The results obtained, urea concentrations in the
hemolymph of snails with various pathologies,
and subjected to experimentation are presented in
Tables 1 and 2.

The results of the study indicate that urea can be
a marker of pathologies in snails. Our observations
indicate that increased concentrations of this parameter
are noted in the hemolymph of poorly hibernating mol-
luscs, with bacterial infections and parasitic infesta-
tions, as well as in those deprived of food or subjected
to stress.

Our earlier studies demonstrated that the normal
concentration range of urea in hemolymph of Cornu
aspersum is 3-6 mg/dl (Zietek et al. 2017, Zietek et al.
2018). In our studies, these values were exceeded by as
much as 1000% in poorly hibernating specimens.

Urea concentration can also be used as a marker
of helminthiasis. It was demonstrated that the concen-
tration of urea in hemolymph of Lissachatina fulica
infected with Angiostrongylus cantonensis was cleva-
ted (Tunholi-Alves et al. 2015). Therefore, this parame-
ter can be used as a screening test in preliminary identi-
fication of parasitic invasions. It is worth highlighting
that Lissachatina fulica frequently act as hosts of the
invasive forms of Angiostrongylus cantonensis (Toma
et al. 2002). Research conducted by other authors indi-
cate that when the body is damaged by parasites, pro-
tein catabolism increases, which is manifested by,
among other things, elevated transaminase and uric acid
levels (Bandstra et al. 2006, Tunholi-Alves et al. 2015).

The objective of this study was to develop a method
of assessing the homeostasis of snails that would
be as simple as possible and require a small amount
of the biological material (hemolymph). For this rea-
son, urea was regarded as a useful marker. Mammalian
serum biochemistry analysers constitute standard
equipment in many veterinary clinics and laboratories,
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the amount of hemolymph required for testing ranges
from 10 to 100 microlitres (depending on the type
of equipment), and the test cost is 1 to 2 Euro.

To sum up, it should be stated that marking urea
concentration in hemolymph can be used to periodically
monitor the health of molluscs, while any deviation
from the reference values of this parameter should spur
farmers and veterinarians to search for its cause and
early action.
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