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Abstract—The purpose of this study was to evaluate the specific
oxygen reaction on the body of Methapire postuma worms found
in Pb metal contaminated areas. This study uses exploration
methods with selected samples in Bangkalan. The body of the
worm was cut off on the spermateka, vesicles and prostate sections
and then analyzed for the Malondialdehyde content of each body
part and analyzed for metal Pb soil. The results of the data were
relationship analyzed by Pearson and showed that there was a
relationship of Pb heavy metals to the MDA content in the
spermateka part. But there was no correlation between Pb heavy
metal and MDA content in the vesicles and prostate. The
conclusion of this study is the highest evaluation of specific oxygen
reaction analysis on the body of Methapire postuma worms occurs
in the prostate.
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I.INTRODUCTION
Methapire postuma worm is a worm from the
Megascolexsidae family that has morphology Dark brown
color, rolled body, length 60-140, diameter 3-8 mm, open
prostomium epilobus or tanylobus, first dorsal hole in the 12/13
segment, and 20-140, anular clitellum segmented 14-16, there
is setae or not in clitellum. Male holes present in sperm anatomy
at 5/6/7/8/9, small Spermateka in segment 6-9, marker genital
parallel to male hole, single dorsal blood vessel, heart in
segment to 7,8,9, gizzard on segment to 8, simple type typhosol.
The prostate is in the form of recemosa. [1]. This worm is found
in high Pb-heavy soil in Bangkalan [2].
Based on the literature this worm has resistance to heavy
metals so that it can be said as a heavy metal bioindicator [3],
capable of being a waste processor or vermicomposting (4) and
even vermiremidiasi [5]. This shows that worms are able to
tolerate heavy metals in their body or resistance. Heavy metals
can enter the body through metallothionein and then
metallothionein bonds with metals will damage the body's cells
by carrying out oxidative stress. If there is accumulation of
heavy metals and cause oxidative stress, the cells undergo
apoptosis and tissue damage. There is a relationship between
oxidative stress and vascular complications because oxidative
stress can cause lipid peroxidation which results in damage to

the cell membrane in organs in the body of the worm [6], [7].
For this reason, it is necessary to evaluate which body parts
have an effect on Pb heavy metals, especially on Metaphire
postuma worms which are known as heavy metal bioindicators,
and vermicomposting. This research can be useful as a
benchmark for heavy metal toxicity, especially in earthworms
and find out the analysis of Malondialdehyde as a measure of
oxidative stress in earthworms.
II.RESEARCH METHODS
A. Type of Research
This study was an observational study in which sampling
was taken to evaluate the ROS reaction of spermateka,
Metaphire postuma vesicles and prostates in Bangkalan
Madura. With 4 stations namely Kamal, Labangkamal, By Pass
and Burneh. In these four stations, soil Pb heavy metals were
analyzed and analysis of Malondialdehyde on the spermateka,
vesicles and prostate worms.
B. Procedure
The study consisted of four processes, namely earthworm
sampling procedures, soil heavy metal measurement
procedures, identification of earthworm species and analysis of
tissue damage through analysis of Malondialdehyde (MDA).
C. MDA Analysis Procedure
The principle of MDA analysis is that the heating will
hydrolyze lipid peroxide so that the bound MDA will be
released and will react with TBA in an acidic atmosphere to
form the red MDA-TBA complex. The intensity of the red color
can be measured at a wavelength of 532 nm.
D. Data analysis
Data of test results of heavy metal content of soil Pb and
MDA content on spermateka body, vesicles and prostate worms
were tested statistically using Spearman test.
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Pearson's analysis of the relationship between Pb heavy
metal content and MDA value has a significant relationship
with MDA content values in the spermatic body with a value of
0.024 (less than 0.05) but the heavy metal Pb relationship is not
significant in the MDA values in vesicles and prostate. It was
concluded that the higher the Pb level, the higher the MDA level
in spermateka.

Worm organ weighed 1 gr and recorded

Add a 9 ml solution of cold Pbs

Crushed by grinding

The results of the highest Pb heavy metal values in the
kamal area are 110.40 mg / kg and the highest MDA content in
vesicles see Fig. 1 below.

Centrifuged at 3000 rpm for 15 minutes

Take a 4 ml supernatant

Add a 1 ml of 15% TCA solution

Add 1 ml TBA 0,37% on HCL
0,25 N
Fig. 2. The composition of MDA in M Postuma

Heated using a water heater at 80°C for 15 minutes

Cool to room temperature for 60 minutes

Centrifuged at 3000 rpm for 15 minutes

Measure the absorbance of the supernatant at λ 532 nm
menit
Fig. 1. Research Procedure

III. RESULTS AND DISCUSSION
The results of research on Pb heavy metals in the soil and
the average value of MDA in the three body parts of worms in
4 locations can be seen in Table I below.
TABLE I.
RELATIONSHIP AVERAGE VALUE OF HEAVY METAL
CONTENT PB OF SOIL AND AVERAGE VALUE OF MDA

Area

Kamal

Heavy
Metal
Pb
(mg.kg-1
± SD)
110.40 ±
106.65

MDA on
spermateka
(nmol.ml-1±
SD)

MDA
onvesikula
(nmol.ml-1±
SD)

MDA on
prostat
(nmol.ml1
± SD)

15.53 ± 5.62

12.27 ± 1.02

7.94 ± 0

Labang
Kamal

48.89 ±
46,81

8.66 ± 1.02

16.25 ± 4.60

7.94 ± 0

Burneh

79.07 ±
82.05

7.94 ± 0

11.55 ± 0

7.94 ± 0

By Pass

66.31 ±
57.62

10.47 ± 1.53

8.30 ± 0.51

7.94 ± 0

Spermateka is a part of female reproductive organs that is
useful for temporarily storing sperm (8), and in this worm has
three pairs of sperm if the higher the metal content of Pb in the
soil, the accumulation of Pb metal into the body of the worm is
greater so it will increase lipid levels in the cell and the cell is
damaged. Tissue in the body of earthworms has a molecular
damage that is not too severe because the content of MDA
levels is still below 20 nmol / ml. The MDA content standard
was obtained from the results of Gao's research, Chao [9} which
showed that earthworms with various kinds of heavy metal
experiments in the control group had MDA levels below 20
nmol / ml. So it can be concluded that normal MDA levels are
not more than 20 nmol / ml. Whereas from the results of the
analysis showed that the body of the worm had molecular
damage ranging between 7.9-19.5 nmol / ml. this shows that
there are strengths of earthworm tissue in heavy metal polluted
Pb habitats.
IV. CONCLUSION
This study concludes that there is a correlation between the
weight of Pb in the MDA content in the spermatic part of the
body and the highest MDA content in the vesicles. But this
MDA content is still relatively normal. The suggestion of this
research is to increase sampling on other types of earthworms
which also have the potential as bioindicators and to experiment
with other ROS tests.
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