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Abstract

Spiny lobster, a fishery commaodity with important economic value, is often infested by Octolasmis sp.
on their bodies, which causes stress conditions that lead to death. This study aimed to determine the anatomical
pathology and hemolymph profile of spiny lobster infested with Octolasmis sp. in bottom cages. The method
used was an observation, where 30 lobsters (weight 112.44 + 24.63 g) were carried out in June—July 2022 at
the Pesona Bahari Wongsorejo, Banyuwangi. Hemolymph profile and anatomical pathology data were
analyzed, respectively, using the Independent T-Test and Kruskal-Wallis test (o = 95%). The results based on
scoring data showed a very significant difference between infected and healthy lobsters (p < 0.01),
characterized by the occurrence of tail flakes, lesions on the carapace, gill melanization, and the appearance of
ulcers on the ventral abdomen. A very significant change occurred in the hemolymph profile of infected lobsters
compared to healthy lobsters (p < 0.01). Total hemocyte count increased with high concentrations of granular
cells, respectively 22.1-37.8 x 10° cells/mL and 63.75-64.5%, along with lobster damage, while hyaline cells
decreased. This study showed that there was a change in anatomic pathology and hemolymph profile between

infected and healthy lobsters.
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INTRODUCTION

Spiny lobster (Panulirus homarus) is a
fishery commaodity that has potential resources in
almost all Indonesian waters and has important
economic value (Amula and Wijaya, 2019).
During the lobster cultivation process, diseases
from the Octolasmis sp. often infest the lobster's
body, which causes stress conditions that lead to
death, thereby reducing production rates.
Diseases in spiny lobster cultivation are still an
obstacle in the enlargement phase. The impact of
disease attacks on lobsters has a significant effect
on the decline in aquaculture lobster production,
reaching 50% in Vietnam. The high mortality of
larvae from natural catches of 40-60% during the
nursery period is one of the factors constraining
lobster cultivation (Huong et al., 2014; Petersen
et al., 2014; Ranjan et al., 2017).

Octolasmis sp. is one of the crustacean
parasites that infest lobsters. According to Sarjito

etal. (2016), the impact of ectoparasite infestation
on crustaceans can cause organs to be damaged.
The appearance of damage in an organism's body
can cause disturbances in the lobster growth
process and a decrease in the host's immune
system, making it easier for bacteria and viruses
to cause secondary infections (Darwis, 2016).
Clinical symptoms of lobsters infested by
Octolasmis sp. are characterized by the
attachment of organisms in the form of white
sprouts, melanization of the gills, and the
presence of fibers at the base of the carapace.
Damage in the form of gill alterations leads the
spiny lobster to have difficulties breathing
(Sarjito et al., 2016; Herlinawati et al., 2017,
Rokhmani and Bambang, 2020).

High levels of infection can cause changes in
anatomical pathological conditions and can
extend to affect the gills, mouth, and body
surfaces, so prompt follow-up is required. The
appearance of lesions on the body surface can also
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cause the infected host to become susceptible to
secondary pathogens. Attachment to the gill
tissue often results in hypertrophy of the gills and
fusion of the secondary lamellae, thereby
reducing the surface area for respiration. An
infestation that is quite severe will block the
movement of the gill holder (scaphognathite) so
that it interferes with the respiratory system
(Wibowo et al., 2021; Nur and Yusnaini, 2016;
Rostika et al., 2021). The increasing humber of
barnacles could cause death due to interruptions
to the respiration system. Octolasmis sp.
infestation can reduce lobster respiration because
it can reduce the surface area of the gill lamellae,
causing a deficiency in oxygen and nutrient
absorption from water. Octolasmis sp. is
suspected to be a factor that triggers stress and
causes death with a high level of infestation.
Octolasmis sp. infestation is a stressor that holds
stressors, having an impact on the immune
function and hemolymph biochemistry of
lobsters. The enzymes involved in immunity and
Octolasmis sp. infestation can affect the
hemolymph characteristics both in plasma and
hemocytes (Coates and Sdderhéll, 2021;
Prastowo et al., 2022).

The observation of hemolymph profile
parameters in spiny lobsters infested with
Octolasmis sp. from previous studies has not been
carried out. So it is necessary to investigate the
anatomical pathology and hemolymph profile of
lobsters infested with Octolasmis sp. in bottom
cages so that the level of tissue damage and
changes that occur can be used as a reference in
the early detection of ectoparasite in spiny
lobsters to prevent or treat lobster aquaculture.
The purpose of this study was to determine the
anatomical pathology and hemolymph profile of
spiny lobster infested with Octolasmis sp. in
bottom cages.

MATERIALS AND METHODS

Ethical Approval

This study was carried out under oversight
and approved by the Faculty of Health, Medicine
and Life Sciences, Universitas Airlangga No.
33/UN3.1.16/2022).

Study Period and Location

This study was performed in the bottom cage
of Pesona Bahari Wongsorejo Fish Farm Group at
Banyuwangi. The preparation and examination
samples were conducted in June—July 2022 at the
Instrument and Anatomical Laboratory of the
School of Health and Life Sciences, Universitas
Airlangga, Banyuwangi.

Samples

The total lobster taken from the cage was
10% of the population of lobsters and weighed
112.44 + 24.63 g.

Anatomical Pathology Examination

Examination was carried out on all organs
both outside and inside the lobster body by
preparing and observing changes in shape, color,
and consistency (Saptiani et al., 2016). An
anatomical pathology examination was carried
out by observing clinical symptoms and
morphological changes in lobsters covering the
body surface from the eyes to the tail, walking
legs, swimming legs, and gills (Gunawan, 2022).
Anatomical pathology examinations were
distinguished based on their location and severity
of damage to the body of the spiny lobster (Table
1) (Gunawan, 2022).

Total Hemocyte Count (THC)

Lobster hemolymph was taken in the ventral
portion between the fourth and fifth walking legs
by using a 1 mm syringe that is coated with EDTA
as an anticoagulant (Atherley et al.,, 2020;
Haryanti et al., 2017). The calculation of
hemocytes was done by Hertika et al. (2021)
using a light microscope with  400x
magnification.

cell __ Total cell x 5 x 10* x Dilution Factor
THC (“¢/ ) = m

Dilution Factor (mL) - Blood volume (mL) + Diluent volume (mL)

Blood volume (mL)

Differential Hemocyte count (DHC)

The hemocyte of the lobster was dripped on
the object glass and smeared with Giemsa
staining. The cell was identified and
differentiated by type and percentage of hemocyte
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cells, according to Wahjuningrum et al. (2022). A
total of 100 cells were calculated, and then a
percentage of each type was identified.

Total differentiated hemocytes
DHC (%) = 2 x 100

Total hemocytes counted

Data Analysis

Hemolymph profiles containing THC and
DHC data were analyzed using the Independent-
T test. On the other hand, anatomical pathologic
change data was analyzed using the Kruskal-
Wallis test. IBM SPSS Statistics 25 was used for
verification of the collected data.

RESULTS AND DISCUSSION

Anatomical Pathologic Scoring in Lobster

The result showed that anatomical
pathological changes in spiny lobster infested
with Octolasmis sp. vary greatly in the bottom
cage of Pesona Bahari Wongsorejo Fish Farm
Group at Banyuwangi. The changes in spiny
lobster are just like flakes on the tail, lesions on
the carapace, ulcers on the body, and gill
melanization (Figure 1).

Following the study, Gunawan (2022)
mentioned that the changes that occur due to
Octolasmis sp. infestation include melanosis in
the internal organs, the carapace is damaged, there
are spots and infestations due to Octolasmis sp.,
lesions on the tail, and blackening of the ventral
abdomen/necrosis. The severe Octolasmis sp.
infestation will spread to the surface of the body.
Overall, the occurrence of changes in the tissue in
the body of the lobster is the cause of a decrease
in the survival and quality of the cultivated
lobster, which has an impact on the low
productivity of the lobster culture. Tissue damage
that occurs causes physiological disturbances in
the body of the organism, thereby reducing the
survival rate (Wu et al., 2008).

Based on the results of anatomical pathology
scoring, 30 samples of spiny lobster infested with
Octolasmis sp. showed 18 individuals with a
score of 0, a score of 1 totaling 4 individuals,
scores of 2 and 3 each for 1 individual, and a score
of 4 as many as 6 individuals. A score of 0
indicates that the spiny lobster is in normal

condition, and no pathological changes in the
anatomy of the lobster's body are found. Lobsters
that are found to have streaks on the tail indicate
mild damage with a score of 1. Lobsters that
experience moderate damage have a score of 2,
indicated by the presence of chips on the tail
accompanied by changes in the form of lesions on
the carapace/ventral abdomen. Gunawan (2022)
stated that a score of 2 indicates quite severe
damage. While scores 3 and 4 indicate severe and
very severe damage. Lobsters with a score of 3
showed scaliness on the tail, lesions on the
carapace, and melanization of the gills. Damage
that occurs on score 4 shows the appearance of a
flaky tail, lesions on the carapace, and
melanization of the gills, accompanied by ulcers
on the body of the lobster. Meanwhile, based on
the results of the analysis using the Kruskal
Wallis test on SPSS 25, it showed a probability
value of 0.000 (p < 0.01), so the anatomical
pathology scoring data on lobsters differed
significantly across all sample observations. The
results of anatomical pathology scoring in
lobsters can be seen in Table 2.

The study by Nur and Yusnaini (2018)
describes that the infestation of Octolasmis sp. in
lobsters is associated with clinical signs like tail
fin erosion and milky disease. This disease can
lead to mineral thinness or shell weakness,
making the lobsters more vulnerable to pathogen
infections and resulting in lesions. Necrosis in the
hepatopancreas, gills, uropods, and telson of
lobsters infested with Octolasmis sp. can result in
respiratory impairment, teil erosion, and stress-
related effects (Atherley et al., 2020; Prastowo et
al., 2022). Histopathological examination reveals
various pathological signs that occur, including
hemorrhage, tubular epithelial cell vacuolization,
cell necrosis, and mineralization in uropod,
telson, gill, and hepatopancreas tissue (Nur and
Yusnaini, 2018). Erosion of the exoskeleton is
largely due to the chitinolytic activity of
microorganisms. Lesions occur due to the loss of
the outer cuticle layer, which does not contain
chitin and can occur through lipolytic microbial
activity, predatory or cannibalistic attacks,
chemical toxicity, or abrasive activity of sediment
or affected body parts. Lesion development and

J Med Vet 2024, 7(1):57—67. pISSN 2615-7497; eISSN 2581-012X | 59



Jurnal Medik Veteriner Sadida Anindya Bahtiar, et al

Table 1. Scoring the clinical symptoms of Octolasmis sp. infested in lobsters (Gunawan, 2022)
Score Description

0 There is no damage on both sides of the lobster, it is an undamaged level

1 There is chipping on the lobster tail, it is a mild damage level

2 There is chipping on the tail and lesions on the lobster carapace, it is a moderate damage level
3 There is chipping on the tail, lesions on the lobster carapace, and melanization on the lobster

gills, it is a serious level of damage
There is chipping on the tail, lesions on the lobster carapace, ulcers on the body, and
melanization of the lobster gills, it is a very severe damage level

Table 2. Anatomical pathology changes in spiny lobster

Samples Damaged Categories Score

18 lobster  no damage 0

4 lobster chipping on the lobster tail 1

1 lobster chipping on the lobster tail 2
lesions on the lobster carapace

1 lobster chipping on the lobster tail 3

lesions on the lobster carapace
melanization on the lobster gills

6 lobster chipping on the lobster tail 4
lesions on the lobster carapace
melanization on the lobster gills
ulcers on the body

Table 3. Hemolymph profile of spinny lobster infested with Octolasmis sp. using a bottom cage system

Lobster category Sample THC (x10°cell/mL) Hyaline (%) Semi-granular (%) Granular (%)

Normal 18 8.722% 64.89° 26.50° 8.61¢
Damaged 12 32.583" 17.58¢ 18.17f 64.25"

d o c of L

Figure 1. Changes in the anatomical morphology of the bodies of lobsters infested with Octolasmis sp.

Description: a) lesions on the ventral abdomen; b) melanization of the gills; ¢) Octolasmis sp.
infestation; d) ulcers; and e) flaky tail.
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shedding of ground particles mostly occur
through the release of extracellular chitinase from
epibiotic ~ microorganisms  (Joseph  and
Ravichandran, 2012).

Melanization of gills in spiny lobster infested
with ectoparasite Octolasmis sp. showed a darker
gill color change. Melanization forms a dark-
colored membrane under the formation of the new
epidermis. Melanin is a response of the
polyphenol oxidase enzyme to melanin
precursors and antimicrobial compounds.
Melanin synthesis is associated with the
formation of the cuticle. Melanin formation is
involved in wound healing and sealing reactions,
where massive deposition of melanin occurs at the
wound site to seal the wound and prevent further
blood loss (Sugumaran and Barek, 2016).
Circulating hemocytes aggregate over the wound
to form a scab, and the aggregation of hemocytes
around wound sites is advantageous for repair
(Huang et al., 2016; Fikri et al., 2022).
Hemolymph that clumps and becomes darker
consists of hemocytes and necrotic cell debris
(Atherley et al., 2020). Furthermore, in the study
of Syahidah and Owens (2020), the activation of
the pro-phenoloxidase enzyme induces the
production of phenoloxidase (PO), which
functions in the melanization process.
Melanization is an important component of the
body's defense system, including the innate
immune system of invertebrates and the main
defense as well as wound healing (Fikri et al.,
2023).

The occurrence of Octolasmis  sp.
infestations is caused by several things, such as
the presence of a suitable host, the availability of
oxygen and nutrients in the form of sufficient
plankton, as well as conditions that are safe from
predators (Yusgita et al., 2019). Octolasmis sp.
have been reported to have low specificity
regarding host use, occurring in a variety of host
species, which should be advantageous, since the
availability of hard substrate is often a constraint
for sessile organisms. Coral reefs become an
important habitat for a diverse range of marine
organisms, including Octolasmis sp. and its
associated host species (Silva-Inacio et al., 2016).
The habitat of lobster can be influenced by the

hard substrate in tropical sea waters. The hiding
habit of lobsters benefits Octolasmis sp., so they
can reproduce faster by releasing cyprid larvae
into the water (Yusgita et al., 2019). Cyprid larvae
swim freely in the water in search of suitable hosts
and use their six pairs of reciprocating thoracic
appendages and two anterior antennules during
settlement (Yap et al., 2023). High infestations of
Octolasmis sp. on spiny lobsters were also found
to affect the efficiency of gaseous exchange in the
gills (Atherley et al., 2020).

Hemolymph Profile in Spiny Lobster
Hemocytes in lobster hemolymph play an
important role in the immune system, as they are
the lobster's body's defense system responsible
for detecting foreign particles and disease agents,
encapsulation, phagocytosis, and reducing toxic
substances (Liu et al., 2021). In crustaceans, the
number of circulating hemocytes changes rapidly
in response to different stimuli. The study showed
that adjustment between the sessile and
circulating pools of hemocytes may be the major
route for the rapid regulation of circulating
hemocytes in crustaceans, which can be altered by
pathogen infection (Zheng et al., 2021).
Different superscripts in the same column
showed very significant differences (p < 0.01).
The calculation of the average value of total
hemocyte cells (THC) shows an increase in the
number of cells in diseased lobsters. It can be seen
that the normal number of hemocyte cells in 18
lobsters is 8.722 + 1.4 x 10°% cells/mL, while
diseased lobsters that have a score of 1-4 have a
value of 32.583 + 14.1 x 10° cells/mL. The THC
of all 30 lobsters examined ranged from 6-59 x
10° cells/mL, with an average of 8.7 x 10°
cellssmL for normal lobsters and 33 x 10°
cells/mL for infected samples. This value showed
a very significant difference (independent T-test,
p < 0.01) with total lobster hemocytes that had not
been damaged. The THC value in healthy lobsters
was 8.7 + 3.8 x 10° cells/mL (Table 3). The high
value of THC in lobsters indicates that lobsters
experience stress conditions due to environmental
conditions outside of optimal conditions. Changes
in environmental conditions can cause stress on
the spiny lobster, affecting the immune response
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through marked changes in the total concentration
of THC (Subhan et al., 2018; Rivaie et al., 2023).
The crustacean immune system is a nonspecific,
innate system with responses including clotting,
recognition of foreign particles, phagocytosis,
melanization, and cytotoxicity mediated by the
functions of circulating hemocytes (Melillo et al.,
2018; Safira et al, 2022).

Several disturbance that occurs in lobster,
such as clotting, recognition of foreign particles,
phagocytosis, melanization and cytotoxicity,
nutrition, weather, stress, or a range of other
factors, can affect the number of hemocytes (Day
et al., 2019; Zakwan et al., 2023). Octolasmis sp.
predilection for gill chambers will disrupt the
host's respiratory system and worsen the lobster's
physiological health condition (Atherley et al.,
2020; Li et al., 2014).

Based on the results of the study, it was
shown that Octolasmis sp. infestation on lobster
gill chambers with a score of 1 has caused a
significant stress impact when compared to
normal lobsters, as well as lobsters with a score of
4. This condition indicates that the higher the
level of damage experienced by the lobster, the
higher the concentration of THC in the lobster's
body. The higher the THC value, the worse the
condition of the lobster due to stress. In
accordance with the study of Adiyana et al.
(2015), the number of hemocytes in hemolymph
shows a reaction to environmental stressors of
disease, so it becomes an indicator of the health
status of crustaceans. A higher stress level
indicates a greater THC value compared to
lobsters that experience a lower stress level.
Stress in lobsters is characterized by changes in
the amount of THC concentration, PO activity,
and phagocytic activity. The high number of
hemocytes in hemolymph causes the body's
inability to respond, thus causing a reverse effect
to become an immunosuppressor that can reduce
the immune system (Ekawati et al., 2012; Djai et
al., 2017).

Based on the observations of DHC lobsters
infested with Octolasmis sp. in the basic cage
culture system, there was a change in the
concentration of hemocyte cell types based on
each level of damage. The results of calculations

under conditions of damaged lobster showed that
the type of hemocyte cells was dominated by
granular cells at 64.25%, followed by hyaline
cells at 17.58%, and semi-granular cells at
18.17%. Spiny lobsters that were damaged by
Octolasmis sp. infestation showed an increase in
the number of granular cells, accompanied by a
decrease in the concentration of hyaline and semi-
granular cells. Increasing the THC value can
increase granular cells, which can stimulate
ProPO activation to produce phenoloxidase
activity so that they can defend against pathogen
infections. The load number of PO in hemocytes
also affected melanization in the skin (Cerenius
and Soderhall, 2021). Granular cells have
antibacterial protein compounds that play a role in
blocking the entry of pathogenic bacteria into the
crustacean body (Hauton, 2012; Jannah et al.,
2018; Abdi et al., 2022) Furthermore, granular
cells also produce esterase, reactive oxygen
species (ROS), and nitric oxide (NO) as active
compounds to combat the pathogen infection
(Xian et al., 2017; Safira et al., 2023).

The dominance of granular cells in the
hemolymph of spiny lobster, which suffered
damage, occurred as a form of defense of the
lobster body against Octolasmis sp. infestation.
The response to stress and immune system
activity can be characterized by the emergence of
a predominance of two types of granular cells and
a decrease in hyaline cells (Day et al., 2019). The
exchange, which involves a decrease in hyaline
cells and an increase in granular cells, shifts
immune function from hyaline cell-mediated
phagocytosis to a focused response in the granular
pro-PO system (Hisyam et al., 2023. The high
activity of pro-PO indicates that the granular cell
type is a storage site for PO precursors and a
mediator in the activation process. In addition, the
number of hyaline cells in the lobsters'
hemolymph demonstrates phagocytic capabilities
(Day et al., 2019).

The decrease in the concentration of hyaline
cells in the hemolymph of spiny lobsters infested
with Octolasmis sp. is due to the activity of these
cells in overcoming the attack of pathogens.
Hyaline cells are the first cells to play a role when
there is a pathogen attack, so these cells do not
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develop into semi-granular cells, and a decrease
in the number of cells in hemocytes is seen
(Ekawati et al., 2012). Hyaline cells are cells at an
intermediate stage in the stage of differentiation
from semi-granular phagocytic cells and the
second sub-type of development of semi-granular
cells into granular cells (Hidayah et al., 2020).
The differentiation process can continue to be
mediated by hemolymph-releasing factors so that
it can explain the relationship between changes in
cells and the functional role of phagocytosis in
pro-PO (Day et al., 2019; Kenconojati et al.,
2023).

The decrease in the number of semi-granular
cells seen in this study was due to the production
of granular cells in the PO defense system
(Prastika et al., 2020). Semi-granular cells are the
mature form of hyaline cells. Semi-granular cells
function in the encapsulation process and few in
the phagocytosis process (Ekawati et al., 2012).
Several factors are released as part of the
activation of the function of the PO system to
aggregate semi-granulocytes against foreign
cells, generate nodules, and encapsulate cells so
that they will be destroyed through the production
of cytotoxic quinones and melanin (Day et al.,
2019). The melanin formed by activation of the
Pro-PO cascade is used to produce nodules and
encapsulate foreign cells (Charles and Killian,
2015).

CONCLUSION

The anatomical pathology and hemolymph
profile of spiny lobster infested with Octolasmis
sp. in bottom cages showed very significant
differences from normal lobsters. Alterations in
anatomical pathology that occur in the form of
lesions on the carapace, flaky tail, ulcers on the
ventral abdomen, and melanization of the gills.
Changes in hemolymph profile in the form of an
increase in the amount of THC compared with
normal spiny lobster and a decrease in the number
of hyaline cells and semi-granular cells, while the
number of granular cells increased.
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