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Immune Response in Earthworm
(Perionyx excavatus Perrier) to the Wound Pathogens
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The earthworm perionyx excavatus exhibits a rudimentary immune system. For
this study young earthworms were injected with 0.05ml of 1.0x10° cfu /ml of Staphylococcus
aureus .The coelomic fluid were collected and noted the total cell counting of Perionyx
excavatus before and after the pathogen infection. The data indicated a marked proliferation
in total cell counts in comparison to the control worms. This trend of increasing total cell
counts continued over the five days. The pathogen would be inhibited through the cellular

activity of coelomic fluid.
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Inflammation is a chemical and cellular
response to irritants like bacteria, viruses, and
foreign objects. In mammals inflammation
involves both innate and Acquired immune
defenses. Innate responses are immediate
nonspecific defenses like skin. Chemicals in blood
and cells that attack anything foreign to the body
(Goldsby, 2000). One aspect of this study focused
on innate responses to inflammation, without the
interactions of the adaptive immune system by
examining the responses in earthworms to
bacteria. The earthworm model was for several
reasons chosen for analysis. They have a simple
system, in that they lack adaptive immunity
(Fischer,1977 ) and they display an innate immune
response (Dhainaut, 2001). They are also
successful in a highly contaminated world
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(Dhainaut, 2001). The earthworm lives a
relatively long time and must have a functional
defense system against microbes. Earthworms also
have a well studied life cycle. Perionyx excavatus
is one earthworm species that is an easily
maintained and can be used in continuing studies.
This study focused mainly on the coelomic cells,
which are also called coelomocytes (Dhainaut,
2001).The coelomocytes are found in the coelomic
cavity of the earthworm. Earthworms have pores
that connect with the coelomic cavity to the
exterior, through which cells are exuded following
stress. Coelomocytes are similar in appearance
and function to some human white blood cells
(Dhainaut, 2001; Affar, 1998).

MATERIAL AND METHODS

Collection of Perionyx excavatus

Adult (sexually mature) Perionyx
excavatus were obtained from Annamalai
University, Annamalai Nagar. The earthworms
were maintained at 15°C in the moist soil and
used for experiments.This experiment was used
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mature earthworms about 8cm long. Each
experiment earthworms were separated into
groups of 3 worms and housed in glass jars with
sterile damp paper towel bedding. The bedding
was kept damp with bottled spring water and food
was provided once a week.
Bacterial Inoculation

The gram positive and gram negative
bacterium of Staphylococcus aureus and
Klebsiella pneumoniae, was grown in nutrient
broth (NB) overnight. The bacteria were washed
in phosphate buffered saline (PBS) and then
suspended in PBS to 10°cfu/ml. The worms were
anesthetized in Sml of 5% ethanol and PBS for
5-10 minutes (Affar, 1988) and injected in
between the 4™ and 6™ segment behind the
clitellum. Next an amount of 0.05ml of bacteria
was inoculated into the experimental group of
anesthetized worms was inoculated with 0.05ml
of PBS. The experimental worms were separated
into five jars, with each glass jar containing three
bacterially inoculated worms. The control jars,
with each glass jar containing three bacterially
inoculated worms. The control group was then
separated into five jars, with each control jar
containing three PBS inoculated worms. The same
experiment was done in Staphyloccus aureus and
Klebsiella pneumoniae
Total coelomic cell count

To extract the coelomic cells the worms
had to be prepared. This was achieved by taking
the three worms out of the jar and placing those
S5ml of PBS in a petridish. The worms were
shocked with a 9 volt battery for 1-2 seconds. After
Sminutes the exuded coelomic cells were collected
and centrifuge in micro-centrifuge tubes. The
micro-centrifuge tubes were decanted and the
coelomic cell pellets were pooled into one
centrifuge tube and diluted with 0.5ml of PBS.
The cells were counted using a Nikon phase
contrast microscope and a haemocytometer. This
procedure of collecting and counting cells was
performed on the experimental and the control
group for each day of the experiment.
Determination of phagcytotic activity of
coelomocytes

The coelomic fluid was incubated with
bacteria Staphylococcus aureus and Klebsiella
pneumoniae suspension of a concentration of 10°
cells per 1ml, temperature of 23°C during 5 hrs,
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according to modified method of Toupin et al.
(1977). The slides were analysed in photo Nikon
microscope at 1 hr intervals, calculating the
percentage of coelomocytes containing
phagocyted bacterial cells according to the
formula (Fornusek et al., 1985).

Number of coelomocytes with bacterial cells

Phagocytotic activity (%)= x100

Total number of coelomocytes

The results were statistically analyzed
with student t-test for independent data.
Differences of p<0.05 (OKTABA and
NIEDOKOS, 1980) were adopted as statistically
significant.

RESULTS AND DISCUSSION

The present investigation based on the
phase contrast microscopy study indicates that the
coelomic fluid of the Perionyx excavatus contains
four types of cells such as basophils , acidophils ,
neutrophils and chlorogocytes. The previous report
showed that the clear differentiation in the
structure of oligochaete coelomocytes was
associated with their functions with phagocytosis
(Dales and Kalac, 1992) encapsulation,
coagulation of systemic fluids (Valembois et al.,
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Fig. 1. Total coelomic counts of K.pneumoniae
injected into the Perionyx excavatus
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Fig. 2. Total coelomic counts of S.aureus
injected into the Perionyx excavatus
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1988) wound healing (Parry,1975), immune
reaction.

In the present Investigation (Fig 1, 2)
showed that after injection of pathogen the
coelomic cell counts should be increased the
pathogen level totally decreased in the 5" day of
the cell counting. The previous report Valembois
et al., (1985) reported that the granular
amoebocytes of earthworms are capable of
phagocytosis and encapsulation.

CONCLUSIONS

The purpose of this experiment was to
establish methods to quantity the innate responses
in Perionyx excavatus. The data in this
experiment indicates that there are four cell types
basophils, acidophils, neutrophils and
chlorogocytes t can be analysed in the coelomic
fluid. That the inoculation of Staphylococcus
aureus and Klebsiella pneumoniae increase the
number of exudates cells but does not alter the
cell types. Therefore Perionyx excavatus responds
to bacterial challenges by increasing the number
of coelomic cells.
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