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Abstract 

It is suspected that some of the mangrove near mining areas have a decline in quality due to mining activities. This study aims 
to determine the damage to hepatopancreas tissue in mud crab Scylla sp caught in the mangrove area in Bombana Regency, 
Southeast Sulawesi, Indonesia. The number of crab samples examined was 75 individuals with three sampling times with an 
interval of 1 month from July to September 2019. Histological examination was carried out on the hepatopancreas using the 
procedure for making histological preparations. The results of histological examination of the hepatopancreas found bacterial 
colonies, damaged epithelial desquamation, and necrosis. Tissue damages and Hg-absorption are thought to be due to changes 
in the environment where samples were taken in the mangrove area. 
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Introduction

Scylla sp is a species in the crustacean family that has a 
high economic value. The distribution and life cycle of mud 
crabs can be found in estuary areas, mangrove forest areas 
and in offshore areas that have muddy bottom substrates [1]. 
The mangrove ecosystem as a resource for coastal areas is 
a combination of physical and biological aspects known as 
ecological functions. The ecological functions of mangrove 
ecosystems include being a habitat (place to live), a place 
to find food (feeding ground), a place for care and rearing 
(nursery ground), and a spawning ground (spawning 
ground) for biotics [2]. Mud or mangrove crabs reared 
in mangrove vegetation areas have greater growth when 

compared to those reared in waters without mangroves, this 
proves that mangroves support the life of Scylla sp, whether 
it is providing food or nursery [3].

Mangrove crabs are often found on the coasts of 
Bombana, Central Buton, West Muna and North Konawe, 
Southeast Sulawesi in Indonesia. The mangrove vegetation 
in Bombana Regency grows relatively homogeneously and 
is in accordance with the environmental conditions of the 
mangrove crabs [4], which are utilized by the surrounding 
community. However, in several areas of this mangrove forest 
there has been a lot of damage and is in a state of threat of 
degradation. One of the causes of damage to mangrove forests 
is due to the entry of heavy metal waste into the waters due 
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to mining activities. In addition to causing physiological 
changes in mud crabs, damage to the mangrove environment 
can cause histological changes in mud crabs, especially on 
very sensitive organs to physiological and environmental 
changes. 

Figure 1: Mangrove Crab (Scylla sp.).

The hepatopancreas is a digestive organ in the 
crustacean class including mud crabs which also has 
important functions, including the absorption function 
which is characterized by the presence of microvilli cells 
which show a function of absorption, enzyme secretion [5], 
nutrient storage, metabolism, site of synthesis of vitellogenin 
other than the ovary, as well as detoxification [6]. As the 
main organ of xenobiotic detoxification in the crustacean 
class, the hepatopancreas is an organ that is very sensitive 
to physiological changes and environmental influences [7].

The changes that occur in the aquatic environment 
directly and indirectly maybe affect the structure and 
function of the hepatopancreas of crabs. Therefore, this 
research will confirm this conjecture.

Materials and Methods 

Sampling

Sampling was carried out in the mangrove area in 
Bombana Regency (4°37’46.064”S, 122°0’46.856”E) and in 
the mangrove area in Lakara Village, Konawe Selatan district 
(4°28’3.372”S, 122°20’36.297” E) as a comparison. Catching 
mud crabs using traps measuring 40 x 25 x 20 cm, trap 
operations are carried out in mangrove waters at a depth of 
about 1-4 meters.

Furthermore, soaking the traps (soaking) was carried out 
between 5-9 hours during morning arrests and for afternoon 
arrests for 5-12 hours. The samples used were mud crabs 
weighing around 100-250 g total 40 individuals. Sampling 
was carried out 4 times with the number of samples for each 
collection, namely a total of 10 individuals, at intervals of 
1 week per sampling (for 1 month). Samples of mangrove 
crabs taken from the mangrove area were then transported 
to Kendari alive.

Mercury Measurement

Brackish water and sediment in the area around crab 
fishing grounds were sampled for measurement of mercury 
content, according to the method described by Nur I, et 
al. [4]. Polyvinyl chloride (PVC) pipe was used to remove 
sediments from the sampling site down to a depth of around 
20 cm. Prior to Hg measurement, the sediment samples were 
transported, sealed, and stored at 4°C using the same cold 
vapor atomic absorption spectrophotometry method (U.S. 
EPA method 245.1).

Histopathological Examination

After taking samples of mangrove crabs first weighed to 
determine the weight, and introduction of the morphology 
of the mangrove crabs, then the mangrove crab samples 
were dissected using a knife and surgical scissors, then 
hepatopancreas samples were taken and put in onto 
the sample paper provided. Test animals are treated by 
complying with the code of ethics in animal testing.

The crabs are washed thoroughly under running water 
and then the hepatopancreas organs are taken using a 
scalpel and tweezers. Hepatopancreas organs were removed 
and fixed in 10% formaldehyde solution for 24 hours then 
histological preparations were made after going through 
the process of dehydration, clearing, embedding in paraffin, 
sectioning and stained with hematoxylin and eosin staining.

Data Analysis

The level of tissue damage in crabs was analyzed 
descriptively to determine the condition of the crab’s organ 
tissues

Results

Histology of Hepatopancreas Tissue Damage

The figure below shows tissue damage to crabs caught in 
the mangrove area with mercury content in the sediment as 
shown in Figures 2 & 3.
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A1 B1

A2 B2
Figure 2: Histology of Mud Crab Hepatopancreas. Magnification 200x. Severe heavy damages were seen in the Bombana Mud 
Crab samples (Figures A1 and A2) and light damage in the Mangrove Crab samples in Lakara Village (Figures B1 and B2). 
Hepatopancreas have necrosis tissues. (1) Liver cell necrosis, (2) Liver cell vacuolation (A1); (1) Liver cell necrosis, (2) Liver 
cell vacuolation, (3) Hemorrhagic (A2); (1) Vacuolization of liver cells, (2) Infiltration of mononuclear cells (B1); (1) Necrosis 
of liver epithelial cells (B2).

Mercury Content in Water and Sediments

The graph below shows the concentration of mercury 
content in water and sediments.

Figure 3: Graph of Hg Heavy Metal Accumulation in Water and Sediments.
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Discussion

The hepatopancreas is the most important organ in 
crustaceans, because it functions as a digestive system, 
enzyme secretion, and nutrient storage. This is in 
accordance with the statement of Wang W, et al. [8] that the 
hepatopancreas is the most important organ in organisms, 
because this organ functions like the liver and pancreas in 
crustaceans. This organ produces digestive enzymes, stores 
nutrients, and removes waste.

Histopathological observations of the hepatopancreas 
of mud crabs in the Bombana area showed that there was 
damage in the form of hemorrhage, necrosis and severe 
vacuolization. Meanwhile, mangrove crabs in the Lakara 
area also had tissue damage in the form of necrosis and 
mild vacuolization (Figure 2). The changes occur because 
the cell nuclei and tubules in the hepatopancreas cause the 
shape between the tissues to become abnormal. This is in 
accordance with the statement of Bhavan PS, et al. [9] that, 
the hepatopancreas basically consists of branching tubules 
and various types of tubular epithelial layers, exposure 
to chemicals can cause structural changes in the tubular 
epithelial cells which cause histological changes. In addition, 
since the hepatopancreas is the primary organ for storage, 
metabolism, and detoxification, histopathological alterations 
in this organ may be caused by pesticide accumulation. Due 
to exposure to toxicant, it is possible that the crab’s tissue 
integrity was compromised as evidenced by the rupture of 
basal laminae in the hepatopancreatic tubules [10].

Hemorrhage is a condition characterized by bleeding from 
the vascular as a result of damage to the vascular wall. This 
is in accordance with the statement of Johnson AB, et al. [11] 
that, hemorrhage or bleeding is a condition characterized 
by the discharge of blood from the vascular as a result of 
damage to the vascular wall. The presence of hemorrhage 
can be caused by damage to the capillary endothelium due to 
infectious agents circulating in the blood vessels.

Necrosis is a change or death in cells. According to 
Takashima F, et al. [12] that, necrosis is tissue death resulting 
in tissue not being formed intact again. Necrosis of cells is 
usually caused by viruses, bacteria, fungi, and parasites or 
other chemical agents as well as disruption of the supply of 
blood to the body’s tissues resulting in shrinkage or reduction 
in the size of the nucleus as a whole. Cells that experience 
necrosis can be identified by the shape of their nuclei that 
shrink (pyknotic), enlarge, blur or disappear (karyolysis). 
Characteristics of necrotic tissue, which is paler than normal 
in color, loses vibrancy (tissue becomes brittle and tears 
easily), or has a poor or pale consistency. Cell necrosis is an 
uncontrolled cell death caused by biological agents such as 
viruses, bacteria, fungi, and parasites or chemical agents and 

interference with phagocyte antigens also decreases [13].

Vacuolization occurs due to tissue damage which is 
characterized by the loss of tubular epithelial cells that 
lose their cell contents or are empty. This is in accordance 
with the statement of Aliza D, et al. [14], that vacuolysis 
has characteristics such as round empty holes that occur 
due to fat accumulation. Factors causing vacuolysis are 
accumulation of toxic materials, lack of oxygen or excess 
fat consumption. If this vacuolysis does not disappear, it 
can interfere with the cell’s metabolic processes which 
are more severe and result in cell lysis. According to Nur I, 
et al. [15] that necrosis, hemorrhage and vacuolization of 
epithelial cells in the hepatopancreas and gills are the main 
histopathological changes due to disease.

Mononuclear cell infiltration is part of inflammation. 
This occurs due to interference with blood circulation. 
According to Suzuki Y, et al. [16], mononuclear cell infiltration 
or inflammatory cell infiltration is the entry of inflammatory 
cells into organ tissues in response to injury, toxic agents or 
disease.

Histological changes in aquatic organisms can provide 
information on susceptibility, stress levels, and adaptive 
abilities of organisms in dealing with stress. Histological 
changes can also be used as biomarkers and indicate a 
reaction to environmental changes. This is in accordance 
with the statement of Emiyarti E, et al. [17] that biomarkers 
in aquatic organisms can serve as early warning signals 
related to environmental threats posed and a useful tool for 
evaluating pollution loads in aquatic environments.

Conclusion

Samples of the hepatopancreas of mud crabs caught 
around the Bombana mangrove area have severe hemorrhage, 
heavy necrosis and vacuolization, whereas in the mangrove 
crab samples around the mangrove area of Lakara Village, 
South Konawe district, South East Sulawesi, Indonesia, there 
was only light tissue damages in the form of necrosis and 
mild vacuolization. This is due to the presence of heavy metal 
pollutants in the mangrove area.

Suggestions in this study are that it is necessary to carry 
out periodic environmental monitoring, especially in gold 
mining and there is a need for environmental improvement 
in the area.
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