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Abstract

Earthworms Aporrectodea tuberculate that are characterized by their large size, pale pink or
gray color, in this study, the coelomic fluid of this worm was used on different types of
pathogenic bacteria (Staphylococcus aureus, Pseudomonas aerugniosa, salmonella typhi, Klebsi
ella pneumoniae and E.coli) using two solvents Petroleum Ether and Acetone. The results
showed that the coelomic fluid dissolved with Petroleum Ether was more effective than the
coelomic fluid dissolved with acetone when it was treated with Salmonella bacteria and its
inhibitory activity was estimated at 15.67 mm compared with acetone which recorded an
inhibition diameter at the same bacteria 13.67 mm while the AM antibiotic gave an inhibitory
activity of 25.00 mm with significant differences between the treatments, there was no
significant difference in the inhibitory activity on Staph and Pseudo bacteria between the two
solvents Petroleum Ether and acetone and their effectiveness was estimated by mm,
respectively, 14.00 and 13.67 for Petroleum Ether and 12.33, 13.67 for acetone, and the
antibiotic did not give any activity against the precursor bacteria. While in Klebsiella bacteria,
the inhibitory activity of the anti-AM was 13.00 mm very close to that of the dissolved coliform
liquid Petroleum Ether, which gave an inhibition rate of 13.33 mm. Its growth inhibition was
12.33 and 11.67 mm, respectively, which was higher in both of them than the AM antibiotic,
which recorded an inhibition rate of 10.00 mm.

Keywords: Aporrectodea tuberculate, Coelomic fluid, Petroleum Ether, Acetone, Anti-

bacterial activity.

1. Introduction

Earthworms are one of the largest groups of
invertebrates that have a large evolutionary system,
as there are more than (6000) types of earthworms
on all continents except Antarctica, as most of the
worms live in moist soil rich in organic matter and
some of them live in tree waste And the
decomposing leaves and on the banks of the rivers
(Brown., 2018), earthworms have been used in
ancient and modern times as a treatment for many
diseases and as an anti-bacterial, in addition to
having an anti-coagulant or fibrinolytic activity, which
leads to facilitating blood circulation. most of the
research on anti-bacterial activity was used through
earthworm extracts (Dharmawati et al., 2019).

The earthworm is considered Aporrectodea.
tuberculate is a worm that lives in moist and
moderate soils. It is characterized by its large size,
pale pink or gray color, ranging between 10 to 20 cm
in length, and sometimes looks dark due to the filling
of its intestines with soil. It is found in home gardens
and agricultural lands, in forests and river banks, and
It contains more chemicals than the earthworm
Lumbricus has a role in bioremediation and
preservation of nutritional value in the soil by
converting organic waste into a useful by-product
known as vermicompost (Hussaini., 2013).

The coelomic fluid of the earthworm is a fluid located
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in the space between the body wall and the intestine
and is in the form of a milky white fluid. It also
contains various molecules that show distinctive
biological properties such as antibacterial and
anticoagulant substances (C.F.) has the ability to
destroy bacterial cells Foreign and contains lysenin
protein  that inhibits  antibacterial  activity
(Umamaheswarib, 2021). The coelomic fluid in
earthworms is secreted through the dorsal pores in
the earthworm's skin; This fluid contains many
proteases, enzymes and antibacterial proteins (Fiolka
etal., 2019; Chen et al., 2017).

Researchers Show (Dash, 2012); Kauschke et al.,
2007) that the coelomic fluid has a role in
detoxification; It has the ability to destroy bacterial
aggression and prevent dehydration. Also, the
subsurface fluid contains Lysenin, a protein
containing 297 isolated amino acids, which has the
ability to permeate into the membrane of bacteria
while binding to the lipoprotein such as lock and key
(Shogomori and kobayash., 2008). The bacteria are
Escherichia  coli, Pseudomonas  aeruginosa,
Klebsiella pneumonia, and Staphylococcus aureus
and typhoid bacteria Salmonella typhi are among the
most prominent types of bacteria that cause
diseases( Al-khafaf., 2021; kaiser et al., 2021),
Staphylococcus aureus is the most responsible
species for superficial skin infections, which accounts
for 60% of all bacterial skin infections due to its

Received: 03.09.22, Revised: 08.10.22, Accepted: 20.12.22


mailto:Hadeel.20esp48@student.uomosul.edu.iq
mailto:mohammedsafaa1978@gmail.com

HIV Nursing 2023; 23(1): 317-320

virulence factors (Ji et al., 2018), followed by
Pseudomonas aeruginosa as the second pathogen
isolated from cases of skin burns, being It is a
dangerous bacterial species that is resistant to many
antibiotics (Yongsoon et al., 2018), Excessive use of
over-the-counter antibiotics without a prescription
has led to bacteria increasing their ability to develop
resistance to antibiotics; As multiple antibiotic-
resistant strains have arisen (Woodworth et al., 2018),
the search for natural antibiotics from animal
extracts, including earthworms (Debnath et al.,
2016), is being sought. For this reason, the aim of the
research was to find natural alternatives that have the
ability to inhibit the growth of Different types of
pathogenic bacteria.

2. Materials And Methods

Earthworm sample collection

Earthworms were collected from Hammam Al-Alil
from the garden of the house and were diagnosed at
Al-Mustansiriya University by Dr. Nibras Faleh and it
turned out to be Aporrectodea. tuberculate.
Method of extraction of coelomic fluid

Earthworms are placed in distilled water to get rid of
gastrointestinal secretions; As they were quickly
washed and dried on filter paper, earthworm
samples were taken and stimulated with a 5-volt
electric wire (electrical stimulation) to produce
coelomic fluid through the dorsal pores of the
earthworm epidermis (Hassan etal., 2019).

Then the liquid was collected and placed in a tube at
4°C, and quantities of organic solvents were placed
on it, such as acetone and petroleum ether, in order
to increase the effectiveness of the materials in the
coelomic fluid, Later, the material was evaporated to
get rid of the organic solvent and get the raw liquid,
and later the liquid was diluted with the solvent to
get the concentrations and to perform the inhibitory
activity against the bacterial isolates (Tutar and
karamen., 2017).

Sensitivity Measurement Method Diffusion
by Digging

The inhibitory activity of coelomic fluid was tested on
the growth of the bacteria under study. The medium
of Muller-Hinton-Akar was inoculated with the
bacteria to be tested, the suspension was diluted
using saline solution and by comparison with the
standard McFarland control tube, which is equivalent
to 10 cells/ml, Then 0.1 ml of the bacteria suspension
was spread on a Muller-Akar steel plate and using a
cotton swab, after waiting ten minutes for the
medium containing the cultured bacteria to dry,
holes were made in the dishes using Stainiess steel
borer with a diameter of 6 mm, then we put 0.1 ml
of concentrate in each hole coelomic fluid, Then the
dishes were incubated at 37 °C for 24 hours and the
diameters of inhibition were measured around each
hole in mm using a ruler, then the results were
recorded and compared with the effect of the
antibiotics used under study and mentioned above

Effect of the coelomic fluid of the earthworm ...

(Balouir et al., 2016; Valgas et al., 2007; Annamalia
et al., 2009).

3. Statistical Analysis

The data were analyzed according to the simple and
factorial experiment system using the complete
random design, and the averages were compared
using the SAS program, and the mean deviation of
the area of inhibition was calculated using Duncan's
multiple test at a probability level of 0.01.

4. Results and Discussion

Table (1) showed the difference in the inhibitory
activity of coelomic fluid for earthworms A.
tuberculate on bacteria according to the methods of
using the coelomic fluid as well as the type of solvent
used, as shown in Table (1) It was found that the
coelomic fluid dissolved with Petroleum Ether was
more effective than the coelomic fluid dissolved with
acetone when it was treated with Salmonella
bacteria, and its inhibitory activity was estimated at
15.67 mm compared to acetone which recorded a
diameter of inhibition at the same bacteria 13.67
mm,while the AM antibiotic gave an inhibitory
activity of 25.00 mm with significant differences
between treatments, there was no significant
difference in the inhibitory activity on Staph and
Pseudo bacteria between the two solvents
Petroleum Ether and acetone and their effectiveness
was estimated by mm, respectively, 14.00 and 13.67
for Petroleum Ether and 12.33, 1367. for acetone,
Also, the antibiotic did not give any inhibitory activity
against the aforementioned bacteria, while in
Klebsiella bacteria, the inhibitory activity of AM
13.00 mm was very close to that of the dissolved
colliary liquid Petroleum Ether, which gave an
inhibition rate of 13.33 mm.

As for E.coli bacteria, when they were treated with
dissolved columbic liquid Petroleum Ether and
Acetone, there was a clear significant difference in
their growth inhibition, amounting to 12.33 and
11.67 mm, which was higher in both of them than the
AM antibiotic, which recorded an inhibition rate of
10.00 mm, while the lowest inhibitory activity was
recorded for Enterococcus bacteria and it was
estimated for the solvents Petroleum Ether and
Acetone, respectively 12.00 and 10.33 mm, noting
that the antibiotic did not give any inhibition activity
Enterococcus bacteria, The results of the current
study agree with what was indicated by the
researcher (Mustafa et al., 2022) that the coelomic
fluid possesses many biologically active compounds,
enzymes and antigens that play an important role in
inhibiting bacteria and also act as anticoagulant
factors hence, the development of new invertebrate
treatments began to prevent the emergence of
resistance in pathogenic bacteria; our study agreed
with the researcher Hussain et al.,, 2021) that the
effectiveness of the subsurface fluid against disease-
causing bacteria is due to what it contains enzymes
or proteins that have a role in inhibiting or limiting
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the growth of bacteria.

The researchers pointed out Mickymaray et al., 2020;
Papuc et al.,, 2017)) The earthworm possesses
biologically active compounds such as Lumbricin-1
peptides, enzymes and antioxidants that play a major
role in inhibiting the growth of infectious pathogens.
One of the mechanisms that these peptides and
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proteins possess is that they act on enzymes in the
bacterial cell wall; They work to disrupt the wall by
generating free radicals that disrupt the cell
membrane, and also inhibit the synthesis of RNA and
protein synthesis, and these enzymes interfere with
the metabolic pathways of the cell.

A. tuberculatte Ps.aeruginosa S.aureus E. coli S.typhi K.pneumonia Entero
Acetone 12.33+0.57 A | 13.67+0.57 a | 11.67+0.57 b | 13.67+0.57 C | 9.33+0.57 C [ 10.33+0.57 B

Petroleum Ether 13.67+0.57 a 14.00+£0.00 a | 12.33+0.57 a | 15.67+£0.57 B | 13.33+0.57 a |12.00+0.00 A
Antibiotic 0.00+ 0.00b | 0.00+ 0.00 a | 10.00+ 0.00 c | 25.00+ 0.00 A| 13.00+ 0.00 A | 0.00+ 0.00 C

— =
Figure (1): Effect of the earthworm A. tuberculate
coelomic fluid with petroleum ether(P) and acetone(A)
on S.typhi.

Figure (2): Effect of the earthworm A. tuberculate
coelomic fluid with petroleum ether(P) and acetone(A)
on K.pneumoniae

Figure (3): Effect of the earthworm A. tuberculate
coelomic fluid with petroleum ether(P) and acetone(A)
on Ps. aeruginosa.
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Figure (4): Effect of the earthworm A. tuberculate
coelomic fluid with petroleum ether(P) and acetone(A)
on S .auerus

Figure (5): Effect of the earthworm A. tuberculate
coelomic fluid with petroleum ether(P) and acetone(A)
on E.coli

5. Conclusions

The coelomic fluid of earthworms is Aporrectodea.
Tuberculate had a significant and clear effect in
inhibiting the growth of bacteria, especially when
using the solvent Petroleum Ether, higher than the
solvent Acetone when it was treated with Salmonella
bacteria, and its inhibitory activity was estimated at
15.67 mm compared to acetone, which recorded a
diameter of inhibition at the same bacteria 13.67 mm
followed by the rest of the bacteria.
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