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Abstract: The present study was carried out to investigate the
electrophoretic patterns of different types of esterase enzymes in different
tissue extraction of Arion hortensis through electrophoresis. The results
revealed that the activity of individual esterase was not inhibited by EDTA
and physostigmine, however a partial inhibition was observed in the
presence of AgNo3 and a complete inhibition was observed in the presence
of paraoxon and pCMB.
Key words: Arion hortensis, electrophoresis, inhibition, physostigmine,
paraoxon.
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Snails and slugs are belongs to the phylum Mollusca, which
have similar morphology except that slugs have no shell or
reduced shell. Slugs are used as a zootherapeutical product
for the treatment of asthma, sprains, boils and ulcer in
traditional Brazilian medicine in the Northeast of Brazil and
India. Snails and slugs slime based products are claimed to
be the new miracle face-fixer and also used to treat acne,
reduce pigmentation, scarring, combat wrinkles and treat
dermatological conditions. Snails and slugs are used both as
a food and as a treatment for a variety of medical conditions
1
described, the common garden slug, Arion hortensis, is
sometimes swallowed whole as a treatment for gastritis or
stomach ulcers. Slug slime is used in the treatment of
wounds and warts
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Esterase enzymes are multiple forms of a single enzyme,
which often have different isoelectric points and therefore
can be separated by electrophoresis. Electrophoretic studies
were done extensively on the different tissues of various
animals from which it reveals that the enzyme exit in multi
molecular forms and functions 2. As the electrophoretic
banding patterns of esterases of different tissues show
species-specific variation it could be successfully used for
the identification of molluscan species 3. Esterase enzymes
are one of the lipid-hydrolyzing enzymes, possess high
significance in genetics and toxicology 4. The banding
pattern of esterases appears to be genetically controlled and
therefore it has been used to estimate the genetic distance
among different populations or the distance between
populations 5. Esterases are also used as bioindicators to
measure the toxic potency of pesticide residues usually
applied in agriculture. The residual effect of pesticide in
aquaculture specifically in molluscans are high which in tern
cause death of molluscans particularly, after the rainy
seasons 6. Considering the above facts, it is essential to
understand the genetic status in terms of esterase variability.
The paper deals with polymorphic pattern of esterase
variations in different body tissue of the Arion hortensis.

2. MATERIAL AND METHODS
Collection of animals: Arion hortensis was collected from
paddy fields of Komatipally village located about 30km
from Kakatiya University campus.
Extraction and collection of samples: dissected the tissues
and processing Ctenidia- 5%, Hepatopancreas-2%, Intestine2%. Mantle-10%, Foot – 30% and tentacles-5%. The
samples were homogenized in 10% 0.01M Tris-HCL buffer
(pH 7.4) containing 0.9% NaCl. The homogenate was
centrifuged at 2000 rpm in a clinical centrifuge at room
temperature (27±30).
Experimental procedure for preparation of native gels:
The supernatant was mixed with equal volumes of 20%
sucrose containing 0.01% bromophenol blue as tracking dye.
An aliquot of 0.1ml of this solution was loaded directly on to
the separating gel. Esterase patterns were separated on thin
layer (1.5mm thickness) Native Polyacrylamide gels (7.5%).
The gel mixture was prepared according to Clarke. Gelling
was allowed for 45 minutes. After loading on to the gel, the
samples were over laid with electrode buffer and gel plates
were connected to the electrophoretic tank. Tris (0.05M),
Glycine (0.38M), buffer (pH 8.3) was used as the electrode
buffer. A constant current of 50 volts for the first 15 minutes
followed by 150 volts for the rest of the run was supplied
during electrophoresis. The electrophoretic run was
terminated when the tracking dye migrated to the distance of
6 cm from the origin.
Staining and inhibition studies: Esterases were visualized
on the gels by adopting the staining procedures of 7 .pCMB
(parachloro mercuri benzoate) (10-4M), Paraoxon (0.0 –
diethyl
(4-nitrophenol)
Phosphate
(2x10-5M),

Physostigmine (10-4M), EDTA (10-3M) and AgNO3 (Silver
nitrate, 10-2M) were used as inhibitors. The gel was first
incubated in diluted (1:4) Tris-Hcl buffer (pH 7.4)
containing appropriate concentrations or inhibitors for 30
minutes. The gel was then transferred to a staining mixture
containing 1-naphthyl acetate as the substrate. Appropriate
concentrations of inhibitors, as were used for the preincubation, were added to the staining mixture to prevent the
reversal inhibitory effect of compounds.
3. RESULTS
The patterns of esterases were observed in the six tissues of
Arion hortensis. Their relative mobility and inhibitor
sensitivity are given in the Table 1.1 which summarizes
different classes of esterases that were found in each of the
six tissues of the Arion hortensis. The relative proportion of
different classes of esterase enzymes are contributing to the
total esterase activity.
Ctenidia: There are four esterase active zones in this tissue.
Among these the zone with Rm value .40 was inhibited by
paraoxon and AgNO3. So, it is noticed as CE esterase and
another zone with Rm value .35 is not inhibited by any
inhibitors used so it is classified as ER esterase, the
remaining two zones with Rm values .68 and .55 were
showed as partial activity which are ArE esterases.
Hepatopancreas: This tissue exhibits three esterase active
zones on the zymogram. One of the zone with Rm value .40
is showing strong activity with ER esterase and remaining
zones with Rm value .60 and .55 are showed partial activity
with ArE esterases.
Intestine: Intestine contains three esterase active zones with
Rm value .60, .53 and .28 with AcE, ArE and CE esterases
respectively and all zones were exhibits partial activity.
Mantle: Mantle consisting of only two zones with Rm value
.53, .28 both inhibited by pCMB, Paraoxon and AgNO3.
Hence, these two zones are considered as Esdp esterase.
Foot: Foot exhibits three esterase active zones on the
zymogram. The zones with Rm value .60, .55 and .50. All
these zones are inhibited by Paraoxon and AgNO3. So, they
were classified as CE esterases and this zone are exhibited
partial activity.
Tentacles: This tissue exhibits three esterolytic active zones.
Among these one of the zone with Rm value .35 is not
inhibited by any inhibitors used, so it is considered as ER
esterase. The remaining zones with Rm value .58, .55 with
ArE and CE esterases respectively.
Table 1.1: Inhibitor sensitivity of individual esterase zones in
Arion hortensis
Name of
tissue

Ctenidia

Hepatopancre Intestine Mantle Foot
as

Tentacles

Rm Values .68 .55 .4 .35 .60 .55 .40 .60 .53 .2 .53 .28 .6 .5 .5 .58 .5 .3
0
8
0 5 0
5 5
Activity

++ ++ ++++ ++ ++ +++ ++ ++ ++++ ++ ++++++++ ++++
+
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-

-

++++ -

-

++ +

-

++-

-

+ +++++

++++

++ ++ - ++ ++ ++ ++ ++ ++ - -

-

- - - ++ - ++

Paraoxon

.35 was examined in ctenidia and tentacles with ER esterases
and it exhibits similar biochemical properties in both tissues
and another zone with Rm value .28 is considered as CE
esterase in intestine and Esdp esterase in mantle.

Physostigmi ++ ++ ++++ ++ ++ ++ ++ ++ ++++ ++ ++++++++ ++++
ne
EDTA

++ ++ ++++ ++ ++ ++ ++ ++ ++++ ++ ++++++++ ++++

AgNO3
- - - ++ - ++ + - - - - - - - - ++
Classificatio Ar Ar C ER ArE ArE ER Ac Ar C Esd Esd C C C Ar C E
n
E E E
E E E p p E E E E E R
CE = Carboxylesterase; ChE= Cholinesterase; ER= Esterases resistant to inhibitors;
ArE = Arylesterases
Ese=Esterase sensitive to eserine; Esdp= Esterase sensitive to organophosphates and
pCMB; AcE=Acetylesterase
+++ = Strong activity; ++ = Partial activity; + = Weak activity; - = Complete
inhibition.

Table 1.2: Tissue specific distribution of
Arion hortensis
Tissues / Rm
values
Ctenidia
Hepatopancreas
Intestine

1

2

.68

.60

3
.58

++
ArE

4

5

6

7

8

9

.55

.53

.50

.40

.35

.28

++
ArE
++
ArE

++
ArE
++
AcE

++
CE

Tentacles

++ +++
CE ER
+++
ER
++
ArE
++
Esdp

Mantle
Foot

esterase zones in

++
CE
++
ArE

++
CE

++
CE
++
Esdp
++
CE
++
ER

CE = Carboxylesterase; ChE= Cholinesterase; ER= Esterases resistant to inhibitors;
ArE = Arylesterases
Ese=Esterase sensitive to eserine; Esdp= Esterase sensitive to organophosphates and
pCMB; AcE=Acetylesterase
+++ = Strong activity; ++ = Partial activity; + = Weak activity; - = Complete
inhibition.

4. DISCUSSION
The pattern of esterases observed in the six tissues of Arion
hortensis (Table 1.2) indicates tissue specific distribution of
esterases. Among the six tissues, ctenidia had four zones of
esterases. Hepatopancreas, intestine, foot and tentacles had
three zones of esterases each and other tissues had two zones
of esterases. When the esterase active zones found in various
tissues are arranged according to their electrophoretic
mobility, a total nine zones can be found in this species. Out
of these only one zone with Rm value .55 is present in all
tissues except Intestine and mantle, it is ArE esterase in
ctenidia and hepatopancreas, where as foot and tentacles it is
CE esterase. The zone with Rm value .58 is present in only
tentacles with ArE esterase and other zones with Rm value
.68 and .50 both present in ctenidia and foot with ArE, CE
esterases respectively. The zone with Rm value .60 is found
in hepatopancreas with ArE esterase and the same zone is
considered as AcE esterase in intestine and CE esterase in
foot. The zone with Rm value .53 is present in intestine and
mantle with ArE, Esdp esterases respectively. The zone with
Rm value .40 is found in ctenidia with CE esterase and
hepatopancreas with ER esterase. The zone with Rm value

Fig 1: Tissue specific distribution of esterase zones in Arion
hortensis

5. CONCLUSION
The present study was clearly indicates that the ctenidia,
intestine, foot and tentacles esterase activity levels indicate
high intensity and hepatopancreas, mantle esterase activity
levels indicates moderate and low intensity in normal. The
ctenidia indicate high intensity in presence of physostigmine
and EDTA, moderate intensity in presence of paraoxon and
pCMB and low intensity in presence of AgNo3. The
hepatopancreas indicates moderate intensity in presence of
paraoxon, physostigmine and EDTA, low intensity in the
presence of pCMB and AgNo3. The intestine indicates
moderate intensity in presence of paraoxon pCMB,
physostigmine and EDTA, low intensity in presence of
AgNo3. The mantle indicates low intensity in EDTA and
physostigmine, no intensity in presence of pCMB, paraoxon
and AgNo3. The foot indicates moderate intensity in
presence of pCMB, physostigmine, EDTA, no intensity in
presence of paraoxon and AgNo3 and the tentacles indicates
moderate intensity in presence of pCMB, physostigmine and
EDTA, low intensity in presence of paraoxon and AgNo3.
The comparative study of various classes of esterases
contributing to tissue enzyme activity indicates that ArE
esterases are the major contributors to total enzyme activity
in all the tissues.
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In view of the above results the esterases can be used as
tools in establishing the genetic relatedness among the
closely related species 8, and also as a marker molecule
during the evolution of new species of slugs.

13.

6. ACKNOWLEDGEMENT
The authors express their sincere thanks to department of
biotechnology and Head department of Zoology, Kakatiya
University, Telangana, for providing all necessary facilities
during the research work.

14.

15.

7. REFERENCES
1.

Quave C L, Pieroni A, Bennett B.C. Dermatological
remedies in the traditional pharmacopoeia of VultureAlto Brandano, inland southern Italy. Ethnobiol
Ethnomed 2008; 4.
2. Markert, C.L. & Moller, F. Multiple forms of enzymes
tissue, ontogenetic and species specific pattern. Proc.
Nat. Acad. Sci., 1959; 45: 753- 763.
3. Shahjahan, R.M., K. Afroza, R.A. Begum, M.S. Alam
and A. Begum. Tissue specific esterase isozyme
banding pattern in Nile Tilapia (Oreochromis niloticus).
Univ. J. Zool. Rajasahi Univ.,2008; 01-05.
4. Callaghan, A., Boiroux, V., Raymofld, M. & Pasteur, N.
Prevention of changes in
electrophoretic mobility of
over produced esterase from organophosphate-resistant
mosquitoes of the Culex pipiens complex. Med.
Veterin.Entomol., 1994; 8: 391-394.
5. Turner, B.J. Genetic divergence of DeathValley pup fish
populations. Species specific esterases. Comp. Biochem.
physiol., 1973; 46(1): 57-70.
6. Debnath, J.C. Electrophoretic and Biochemical studies
of proteins and isozymes of non-specific esterase,
Lactate and Malate dehydrogenases in the three species
of freshwater fishes of Bosnia and Hercegovina.
University medical centre, Sarajevo.1978; (Ph D thesis).
7. Holmes RS, Masters C.J. The developmental
multiplicity and isoenzyme status of cavian esterases.
Biochim Biophys Acta. 1967; 132(2): 379–399.
8. Wu, J.L. and SY Wu . Electrophoretic differences of
esterases isozymes from the surface mucous of
Oreochromis fishes. Bull. Inst. Zool. Academia
Sincia.1983; 22 (2): 133.
9. Reddy, T.M. and Lakshmipathi, V. Esterses in
Amblypharyngodon mola Curr. Sci., 1988; 57(1):, 2427.
10. Clarke J.T. Simplified "Disc" (Polyacrylamide Gel)
Electrophoresis. Ann N Y Acad Sci. 1964; 28; 428–
436.
11. Hommay, G., Kienlen, J.C., Gertz, C.and Hill,
A.Growth and reproduction of the slug Limax
valentianus Férussac in experimental conditions.Journal
of Molluscan Studies 2001; 67: 191–207.
12. Wheelock, C. E., Shan, G., & Ottea, J.,. Overview of
carboxylesterases and their role in the metabolism of

16.

17.

18.

19.

20.

insecticides. Journal of Pesticide Science; 2005; 30: 75–
83.
Cammarota.M.C&Freire D.M.G.A review on hydrolytic
enzymes in the treatment of waste water with high oil
and great content Bioresource Technology. 2006; 97:
2195-2210.
Amanullah, B., A. Stalin, P. Prabhu and S. Dhanapal.
Analysis of AchE and LDH in mollusc, Lamellidens
marginalis after exposure to chloropyrifos. J.Environ.
Biol.2010; 31:, 417-41.
Schilthuizen et al. The ecology of shell shape difference
in chirally dimorphic snails. Contrib Zool. 2012; 81(2):
95-101.
Swapna P and Ravinder Reddy.T Esterase Variability
in Different Tissues of Flying Frog Rhaco Phorus
Lateralis) of Indian, using Polyacrylamide Gel
electroPhoresis. International
Journal of Pharma
Research & Review, 2015; 4(4): 7-12.
Wright, C. A and Rollinson. D. Analysis of enzyme in
the Africanus group (Mollusca: Planorbidae) by
isoelectric focusing. Journal of Natural History 1979;
13: 263 -273.
Torres, A. Geographic phenetic variation in the golden
apple snail, Pomacea canaliculata (Ampullariidae) based
on geometric approaches to morphometrics. AAB
Bioflux: 2011; (3): 243-258.
Sunil Kumar Singh and Ajay Singh. Molluscicidal and
Anti-cholinesterase activity of Alstonia scholaris plant
against freshwater snail Lymnaea acuminata. Journal of
Biological Sciences, 2003; 6(16): 1442-1446.
Rickwood, C.J, Galloway, T.S. Acetylcholinesterase
inhibition as a biomarker of adverse effect: A study of
Mytilus edulis exposed to the priority pollutant
chlorfenvinphos. Aqua. Toxicol. 2004; 67: 45-56.

Conflict of Interest: None
Source of Funding: Nil

1566
IIIIIIIII© International Journal of Pharma Research and Health Sciences. All rights reserved

