International Journal of Zoology and Animal Biology

MEDWIN PUBLISHERS ISSN: 2639-216X

Committed to Create Value for Researchers

Histopathological Investigation of the Giant Prawn
Macrobrachium rosenbergii in the Extensive Culture Ponds of
Nellore Region, Andhra Pradesh, India

Mohan S and Sivachandrabose K* .
Research Article

Thiruvalluvar University, India Volume 6 Issue 3

Received Date: June 14, 2023
*Corresponding author: Sivachandrabose K, Thiruvalluvar University, Serkkadu, Vellore 632 Published Date: June 26, 2023

115, Tamilnadu, India, Tel: 9442315173; Email: drksivachandrabose@gmail.com DOL: 10.23880//izab-16000480

Abstract

The present study was carried out in Muthukur area of Nellore region of Andhra Pradesh located at 14.29 19 latitude and
80.10383 longitude), India since this area is actively engaged with aquaculture activities of fish and prawn farming. A recent
data indicated that 280 to 984 kg per hectare per crop achieved in Macrobrachium rosenbergii under extensive system in
a culture period of 180 to 210 with stocking density of 3 to 5 juveniles per square meter. Since the scampi Macrobrachium
rosenbergii was the candidate as well as prominent species in that region, histopathological study was carried out to the
see quality of the prawn for the present study. During the investigation of shrimp disease in the culture pond, the prawn
Macrobrachium rosenbergii were found to die due to swollen head disease having enlargement of cephalothoracic region
containing gill, heart and hepatopancreas, etc. Another kind of symptom of black spots were noticed on the dorsal portion
of anterior exoskeleton in the cephalothorax region. Enlargement of pigmentary with black spots formed in the periphery
of dorsal side of exoskeleton might be due to the presence of suspected white spot syndrome virus. This kind of disease
was found to attack commonly in Macrobrachium rosenbergii in most of the culture ponds. Apart from the study of shrimp
disease in culture ponds, attempts were also made to identify the disease in the post larvae of Macrobrachium rosenbergii in
the hatchery in and around Nellore region. Mass mortality was found to occur in the post larval stages due to a kind of white
muscle disease. It has led to great loss of economy not only to the entrepreneurs involved in the hatchery at Nellore region
but also to the country as well. WSSV was characterised by prominent eosinophilic to pale basophilic intra nuclear inclusion
bodies in hypertrophied nuclei of most commonly in the epithelial cells and connective tissue cells of the above target tissues.
Result of the study showed that multiple infection is quite common in the prawn to be cultured once the water quality has
become deteriorated and It is suggested that although it is a extensive culture system, water management and supplement of

feeds are prerequisite to maintain the pond.
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Abbreviations: MBV: Monodon Baculovirus; WSSV:
White Spot Syndrome Virus; YHV: Yellow-Head Virus; HPV:
Hepatopancreatic Virus.

Introduction

The global aquaculture of penaeid shrimp has grown
rapidly during the past two to three decades. In 1998, world
shrimp farmers produced an estimated 737 200t of whole
shrimp (this includes 530 200 t from the eastern hemisphere
and 207 000 t from the western hemisphere a record 12%
increase from 660 200 t produced in 1997 [1,2]. The shrimp
sector suffered a serious setback during 1995-96. Lack of
technically qualified manpower, improper site selection,
defective farm design, rapid intensification, overcrowding
of farms in restricted locations and disproportionate
development of the industry relative to supply of quality farm
inputs paved the way for poor environmental conditions
in ponds. The ultimate effects of the above-mentioned
problems was serious harm to the industry. However, the
recent disease caused by a viral pathogen (white spot viral
disease) during 1993-1994 delivered a lethal blow to the
global shrimp farming industry, which could not recover
immediately. In other words, this specific viral pathogen still
plays a key role in controlling the development of the global
shrimp farming industry.

Viraldiseasesareamajor problem for shrimp aquaculture
all over the world. Although several viral diseases have
been reported in Asia wide spread viral diseases have been
reported mainly due to Monodon baculovirus (MBV) and
white spot syndrome virus (WSSV). WSSV has been shown
to affect a wide range of wild crustaceans including crabs,
lobsters and shrimps, both penaeid and non-penaeid [3-
7] Diseases of mixed etiologies are more common place in
penaeid shrimp than generally documented [8]. Likewise,
the presence of multiple disease-causing agents (i.e,
infectious pathogens) or factors (i.e., toxicants, nutritional
imbalances, environmental extremes, etc). Sometimes result
in the misdiagnosis of a particular disease syndrome. Viral
infections are typically accompanied by secondary bacterial
and epi commensal infestations, which may actually be
the ultimate cause of death in a shrimp already severely
compromised by the initial viral infection [9,10].

Although a large portion of the world’s farmed shrimp
is produced in Asia, shrimp culture operations do not
succeed over the entire area. There have been several
problems and impediments that are yet to be resolved. One
of these problems is disease. Several shrimp diseases have
threatened shrimp production, but the most devastating
ones are the viral diseases, namely, yellow-head virus (YHV)
and White Spot Syndrome Virus (WSSV). At present, there
is no curative procedure for the two viral diseases. As such,
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preventive measures have been studied and introduced,
but the most acceptable one is the improvement of grow
out systems. Asian Shrimp culture employs three shrimp
culture techniques: the extensive, semi-intensive, and
intensive systems. Beginning with the extensive about 3
decades ago, parts of this system were modified into a semi-
intensive system in 1980, and later the intensive type was
introduced. The extensive type evolved from the hunting and
gathering of food by the nearshore communities. Mangrove
environments were modified into trapping ponds for
livestock during the stormy months. This system uses low
technology and requires vast and low-lying areas, such as
mangrove forested areas. The intensive system uses higher
technology, requires a smaller area and higher elevations.
Thus, it does not require mangrove areas, but it is suitable
for areas behind the mangroves. The production is quite
high when compared with the two other systems. Because
of the high stocking density and intensive feeding, however,
this type of shrimp culture is faced with several problems,
such as coastal pollution caused by the farm effluent and
disease problems. The intensive system was later modified
to a more bio secure system, that is, a closed recirculating
water system, a reduced or zero water exchange system
and shrimp culture at inland locations away from coastal
influences. These innovations have made shrimp culture
more efficient in controlling diseases more sustainable and
more environmentally friendly.

Tomoya Kono, etal. [11] studied on the detection of white
spot syndrome virus in shrimp by loop mediated isothermal
implication and gave a standardized lamp procedure to defect
the presence of WSSV in the heart, stomach and lymphoid
organ from infected shrimp. Severity of MBV infection means
that infection by one virus predisposes shrimp to infection by
the other. Macrbrachium elegans showed multiple occlusion
bodies in the hepatopancreatic cells. Pond-reared penaeid
shrimp typically serve as hosts for a multitude of parasiticand
epi commensal organisms [12-23] and their presence may
not necessarily equate to disease. Classical microbiological
methods were applied early in the development of shrimp
pathology to help determine the identity of the agent of
vibriosis, shell disease and certain fungal diseases [24-28].

Gross and clinical signs, with the most commonly applied
laboratory test being direct examination and microscopy
using the light microscope, classical microbiology with
isolation and culture of the agent, and routine histology
and histochemistry. ‘Classic’ diagnostic techniques that are
important, but are used less frequently, include techniques
such as bioassay and enhancement, which are used for
the detection of subclinical or carrier-state infections by
certain pathogens [29-32]. Horizontal transmission through
water and feeding of infected shrimps has been suggested
by Mohan, et al. [33] as the probable route for the spread

Copyright© Mohan S and Sivachandrabose K.

rosenbergii in the Extensive Culture Ponds of Nellore Region, Andhra Pradesh, India. Int ] Zoo Animal Biol

2023, 6(2): 000480.


https://medwinpublishers.com/IZAB/

International Journal of Zoology and Animal Biology

of white spot disease virus. Lo, et al. [34] and Mohan, et al.
[33] proved that vertical transmission of this viral agent
is possible from brooders to offspring. DNA hybridization
probes for the white spot disease virus have been developed
by several laboratories [35,36]. The primers for detection of
this virus by PCR technology have also been developed [37].

Sahul Hameed, et al. [38] reported the pathogenicity of
systemic ectodermal and mesodermal baculovirus and its
detection in shrimp by immunological methods. The result of
their study showed the presence of SEMBYV in all the organs
and tissues except in hepatopancreas. Elpidio Cesar, et al.
[39] reported detection of yellow head virus and Chinese
baculovirus in Penaeid shrimp by the western blot technique
and suggested a protocol which was highly specific, rapid
and sensitive enough to detect the presence of the viruses
before appearance of over symptoms.

Tomoya Kono, etal.[11] studied on the detection on white
spot syndrome virus in shrimp by loop mediated isothermal
implication and gave a standardized lamp procedure to
detect the presence of WSSV in the heart, stomach and
lymphoid organs from infected shrimp. Piamsak Menasveta
[40] studied on Improved shrimp grow out systems for
disease prevention and environmental sustainability in Asia
and suggested that the most practical preventive measures
is the improvement of grow out systems and showed the
intensive system modified to a more bio secure system that is
a closed recirculating water system, a reduced or zero water
exchange system and shrimp culture at inland locations away
from coastal influences.

To know the reason for causing the disease, the present
work has been attempted on histopathological investigation
of prawn in Nellore region in relation with pond management.

Materials and Methods

For the present study, histopathological study was carried
out in Muthukur area of Nellore region, Andhrapradesh
which is located in 14.2919 latitude and 80.10383 longitude.
Although aquaculture practice is intensively progressing in
this area, disease outbreak has devastated the production
of prawn Macrobrachium rosenbergii predominantly with
the virus of White Spot Syndrome Virus (WSSV), Monodon
bacculovirus, (MBV) and Hepatopancreatic Virus (HPV) etc.
The details for pond management containing environmental
parameters of water, water exchange, feed application,
stocking density of the candidate species, mode of water
supply etc. were collected and interpreted. To know the reason
for causing of this disease in the candidate species of prawn,
the present work has been attempted on histopathological
investigation of prawn in Nellore region in relation with
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pond management. During the study period, weekly samples
of the giant prawn Macrobrachium rosenbergii was collected
from the extensive culture ponds for histopathological
investigation, for which the tissues like hepatopancreas,
gills, eyestalk, soft tissue and gut were dissected out in live
condition and immediately fixed in Davidson’s fixative for
24 hours. Tissues fixed were transferred to 70% ethanol
after two days for further study. The target tissues such
as hepatopancreas, gills, eyestalk, soft tissue fixed were
subjected for histopathological work as given below.

Processing and Sectioning

The tissues of hepatopancreas, gills and eyestalk fixed
were washed overnight in running tap water to remove the
excess of picric acid. The fixed tissues were dehydrated using
and alcohol series (30%-100%) and cleared in xylol. The
tissues were further cold impregnated overnight with wax
using xylene and wax shavings in 1:1 ratio. Subsequently the
sample was evaporated by placing the tissues in an oven at
58 C. The tissues were then transferred through two changes
of fresh molten wax (Paraffin wax M.P 58-60 C). The tissues
embedded blocks were prepared by using proper orientation
of wood or metal. Serial sections of the block were cut at
approximately 6-8 m thickness using a rotary microtome.
Sections were fixed on clear glass slides using fresh Mayer’s
egg albumin and flattered by placing on a slide warmer with
a drop of distilled water. Subsequently the water was drained
off and the slides were allowed to dry. These slides were then
used for histological staining.

Staining

Routine staining for gross morphological observations
was carried out using Harris Hematoxylin stain with 1%
alcoholic eosin as the counter stain. Sections to be stained
were first deparaffinized in two changes of xylene and then
hydrate through a descending series of propanol grades.
Section was blued using tap water or ammonia solution. Eosin
stained sections were repeatedly washed in an ascending
series of propanol grades to remove excess eosin and cleared
in xylene. Sections were mounted with DPX mountant and
examined under microscope.

Results

Bore water containing 10-15 ppt saline was used in
extensive culture pond for Macrobrachium rosenbergii.
Water was exchanged 10-25% irrespective of growth phase
of prawn, the pH was ranged between 7.8-8.5 and turbidity
became clear with slightly green in colour. Cp brand fed was
routinely given in the culture pond starting from larvae to
adult prawn in most of the farms studied. When the water
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become acidity in condition, the lime was added with method of aeration provided in the culture ponds. Prawns
quantity of 25kg/acre once in a week. 12,000-15,000 seeds/ were harvested at 30 counts /kg after the periods lasted
acre were stocked in extensive pond. There was no scientific from 110 to 120 days (Figures 1-11).

~

Figure 1: Showing the swollen head disease of Macrobrachium rosenbergii.

J

Figure 2: Showing the different view of prawn Macrobrachium rosenbergii attacked with swollen head disease.

Figure 3: showing the lateral view of prawn Macrobrachium rosenbergii attached with black spot Disease.
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Figure 4: showingthe enlarged black pigmented spots on the exoskeleton of cephalothoracicregion of the prawn Macrobrachium
rosenbergii.

Figure 5: showing the post larvae of Macrobrachium rosenbergii attacked with white muscle disease in the hatchery.

Figure 6: showing the symptoms of viral disease in the region of eye stalk by suspecting white spot syndrome virus in
Macrobrachium rosenbergii.

-
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Figure 7: Showing the hypertrophic nuclear occlusion bodies in the tissue of gill region by suspecting white spot disease in
Macrobrachium rosenbergii.

Figure 8: Showing the hypertrophic nuclear occlusion body in the hepatopancreatic secretary cells of infected prawn,
Macrobrachium rosenbergii.

Figure 9: showing swollen head disease characterized by hypertrophic basophilic nuclear occlusion bodies in gill filaments in
the prawn Macrobrachium rosenbergii.
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rosenbergii.

Figure 10: Showing the multi-inclusion of hypertrophic basophilic intranuclear inclusion bodies by MBV in Macrobrachium

Figure 11: Showing the infected portion of tissue by bacteria in Macrobrachium rosenbergii.

During the investigation of shrimp disease in the culture
pond, the prawns Macrobrachium rosenbergii were found
to die due to swollen head disease having enlargement
of cephalothoracic region containing gill, heart and
hepatopancreas etc (1-11). This kind of swollen head disease
is mainly caused by bacterial disease. When the animal was
seemed to be affected by this swollen head disease, it was
found to move towards the bottom of the pond and die
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within one week of attack. During this time, the animals
became moribund and lethargic in condition. In Telugu
commonly known as “Dhavadavapu “ disease was found in
the giant prawn Macrobrachium rosenbergii in most of the
culture pond (muthukuru ) of Nellore region . Dorsal and
lateral view of prawns attacked with swollen head disease
are shown in plates 3a and 3b.
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Another kind of symptom of black spots were noticed on
the dorsal portion of anterior exoskeleton in cephalothoracic
region. Enlargement of pigmentary with black spots formed
in the periphery of dorsal side of exoskeleton might be due to
the presence of suspected white spot syndrome virus (Figure
7). This kind of disease was found to attack commonly in
Macrobrachium rosenbergii in the anterior region are shown
in Figures 3 & 4.

Apart from the study of shrimp disease in culture ponds,
attempts were also made to identify the disease in the post
larvae of Macrobrachium rosenbergii in the hatchery in and
around Nellore region. Mass mortality was found to occur in
the post larval stages due to a kind of white muscle disease
(Figure 5). It has led to great loss of economy not only to the
entrepreneurs involved in the hatchery at Nellore region but
also to the country as well. White muscle disease infected in
the post larval stages Macrobrachium rosenbergii is clearly
shown in Figure 5. Target tissue such as gills, guts, eye tissue
and soft tissues of cephalothoracic region were dissected
out from the Macrobrachium rosenbergii suspected with the
disease of white spot syndrome virus (WSSV). WSSV was
characterised by prominent eosinophilic to pale basophilic
intranuclear inclusion bodies in hypertrophied nuclei of
most commonly in the epithelial cells and connective tissue
cells of the above target tissues (Figure 4) .

Discussion

Most of the economy of India from aquaculture sector
depends on the euryhaline species and among which,
giant freshwater prawn Macrobrachium rosenbergii is one
of the important candidate species. Like penaeid prawn,
non penaeid prawn have been affected due to improper
management of pond, over stocking density and commercial
feed containing antibacterial residues etc . Due to various
factors, the disease outbreak has become quite common
with various levels in the prawns in unfavourable condition,
particularly with WSSV, MBV, HPV and SEMBYV etc.

In the present study, WSSV and MBV and other bacterial
diseases were noticed to cause major damage or necrosis
in the target tissues of hepatopancreas, gills, gut and eye
stock etc in the species of Macrobrachium rosenbergii.
Characterisations made at WSSV and MBV were quite
common in the tissues for the present study as revealed
by many authors in the same species. When the study was
made at Nellore area in extensive shrimp culture pond,
Macrobrachium rosenbergii was found with swollen head
disease and white spot syndrome disease.

When the survey was made at Macrobrachium rosenbergii
hatchery at Nellore area, most of the post larval stages were
found with white muscle disease (Figure 5). Viral diseases
remain a major threat to the shrimp aquaculture industry
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because some can cause massive disease out breaks. This
is the agreement as reported by many authors that MBV
disease was caused mainly in the tissues of hepatopancreas
by improper management of water and failure of aeration. It
accepts the common fact thatlipid metabolism can be affected
due to the spoilage of secretary cells of hepatopancreas.
Piamsak Menasveta [40] and Hung Sung, et al. [41] reported
that the presence of a large number of vibrios in the
hepatopancreas may be associated with growth retardation
in shrimps.

Nilskautsky, etal. [42] studied on ecosystem perspectives
on management of disease in shrimp pond farming and
discussed that from an ecological perspective, the causes
behind the development and spreading of pathogens in
shrimp aquaculture [43-51], the risk of disease shrimp
farming often increases with culture intensity and high
stocking densities and when polyculture is replaced by
monoculture. Kasomchandra, et al. studied on detection of
white spot baculovirus (WSBV) in giant freshwater prawn
Macrobrachium rosenbergii using polymerase chain reaction
and suggested that the amplified product from the DNA of
the naturally- infected WSSV Macrobrachium rosenbergii was
similar to that of WSBV-infected Penaeus monodon. WSSV
and swollen head disease were seen in Macrobrachium
rosenbergii infecting hepatopancreas, gill, gut, etc (Figures
1-11) and this may be due to improper management of
water, over stocking density, high feed dosage and failing of
aeration. White muscle disease was found to attack in the
post larvae of Macrobrachium rosenbergii due to improper
management of hatchery and imbalanced diet application
[51-66]. It is concluded that the hatchery and farming of
Macrobrachium rosenbergii under extensive culture system
continued to be encouraged with proper management of
water parameters and feed supplements.
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