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ABSTRACT

The giant freshwater prawn Macrobrachium rosenbergii was injected with an inoculum containing
LD50 96 hr dose of 10" Pseudomonas aeruginosa (MTCC 1688) to determine the eectrolytes and
trace elements effects in vivo. There was a significant increase in sodium content in the body muscle
and hepatopancreas and a significant decrease in the haemolymph after 96 hours of inoculation of
Macrobrachium rosenbergii with Pseudomonas aeruginosa MTCC 1688. Potassium Decrease in
potassium content in the body muscle and hepatopancreas, where as a significant increase in the
haemolymph of were observed in  Macrobrachium rosenbergii inoculated with Pseudomonas
aeruginosa in contrast to the sodium content referred to above. The present study also brings about
the negative correlation with reference to the sodium and potassium concentrations in the
haemolymph. Among the trace elements, copper content resulted in a significant decrease in the
body muscle and insignificant decrease in the chitin of Macrobrachium rosenbergii inoculated with
Pseudomonas aeruginosa. Considering the above results on copper, lead, iron and zinc the
conspicuous decrease of lead and iron in all tissues, while decrease of copper in muscle and chitin
while increase of it and zinc in hepatopancreas reveal the differential values of the above trace
elementsin Macrobrachium rosenbergii. As these elements are essential prerequisites for shrimpsin
their moult cycle, their reduction in their tissue reservoirs of inoculums treated forms are of
significance in aquaculture.
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INTRODUCTION
The rapid growth of human population particulanty the developing countries and the consequence
increase in food requirement exerts pressure tdoixghe available resources of nature. Wild water
bodies represent one of the natural resourcesuisrah food. The increasingly limited opportunitias i
the capture fisheries sector have generated caoabideinterest in artificial aquaculture. Among ttha
shrimp farming is one of the most important aguacal in worldwide especially in Asia due to their
economic value. Recently, it is estimated that expnately more than 5 million metric tons of shrimp
are annually produced but the current global demfordboth the wild and farmed shrimp is
approximately more than 6.5 million metric tons panunt’. So, in recent times there are many shrimp
farms are being created throughout the world toesohis increasing food demarfds$lowever, fast
development of these shrimp industry has produegidws ecological, economical and social issues.
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The culture practices of freshwater prawn, paréidy] the giant river prawrMacrobrachium rosenbergii
known as scampi is rapidly expanding in many caoestin IndiaM. rosenbergii is one of the important
commercial crustaceans as it has good demand iestamand export markétS. Production of healthy
and quality seeds have been a major obstacle ensign of the culture dfl. rosenbergii. A complex of
environmental factors, microbiological profiles amdnagement practices influence the success of the
production cycle. In rearing/l. rosenbergii, survival rates are dependent on several factoch sis
stocking densitie§, water volume or surface afeaH level of water and food supplement

In general disease outbreaks in grow out ponds lmwpen a perennial threat to their growth and
productivity. Such diseases also bring heavy ecandwss for the culturists and investors due to snas
mortality. Both bacterial and viral diseases haeerb established in prawn/shrimp cultuf. The
literature has revealed that both pathogenic amd pathogenic bacteria population exists in natural
freshwater and marine water sources. The complaxenaf these disease outbreaks in crustaceans has
necessitated the need for an understanding of dheative pathogens and their metabolism and the
progress of their infection in vivo in order to &ppontrol measures and managerial strategies.gftes

and histopathological findings, both at macro (gyoend micro level, are of diagnostic value in the
identification of the nature of infection. Such mtification/prognostic analysis of symptoms in shpi
culture farms would go a long way in minimizing thisks involved or in eliminating the pathogenic
population from watéf.

Towards this end, a time bound analysis of tissdiggawns, after the inoculation of the pathogemldo

be of value in assessing the pathological effeetr @ specific period. Since mortalities have been
reported to begin towards the end of the grow eutod when the shrimps approach the market size, th
diagnosis of pathogenic infection is crucial anddent at this stage. In the present study, thet gian
freshwater prawn inoculated with an LD50 96 hr do$éseudomonas aeruginosa MTCC 1688 was
subjected to electrolytes and trace elements aralys

MATERIALS AND METHODS
Specimen collection
Specimens oMacrobrachium rosenbergii were collected from the commercial shrimp farniKahathur,
along the coastal area of Chennai. After being ginbto the laboratory, the giant prawns were acaiéd
to the laboratory conditions in the stocking glessks (salinity 2 ppt, temperature 28 %C2 The prawns
were kept for a minimum of 15 days prior to the exkmentation as suggested by Drach for aquatic
crustacearis
Procurement and culture ofPseudomonas aeruginosa MTCC 1688
The bacterial strairPseudomonas aeruginosa MTCC 1688 used in this study was brought from the
Institute of Microbial Type Culture Collection arigene Bank, Chandigarh, India. Culture was done as
prescribed by the above Institute.
Preparation and inoculation of Pssudomonas aeruginosa MTCC 1688
The bacterial inoculum was prepared by the proeeddppted by Lightner and LewisThe live bacteria
were harvested from 24 hr culture using steriletdséa loop and mixed with double distilled wat&his
was then diluted to two-fold serial dilutions ofetbacterial suspension, which was made into differe
dilutions viz., 16, 10/, 1, and 16. About 0.05 ml of the inoculums of the differefifutions was taken in
1 ml tuberculin syringe and injected in between &tid 6th abdominal segment bfacrobrachium
rosenbergii. The LD50 concentration of inoculums was’.1The bacterial count for LD50 value of
inoculums was calculated as 2.41 X OFU/0.05 ml. The above LD50 dose of 107 was td&ethe study
and injected into the prawns.
Determination of water content
The water content in the haemolymph and tissuedy(bwuscles and hepatopancreas) were determined by
gravimetric method® The haemolymph sample (0.1ml) was collected imexipusly weighed dry cover
slip and dried at 10Cin an oven for 16 hours. The cover slip with dr&inple was weighed again to
determine the water content.
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From hepatopancreas and muscles, samples of 10@mgytaken for the above study. Six samples for
each tissue were taken for analysis.

Electrolytes

The electrolytes like sodium and potassium weré@nased by flame photometry method (Systronics
Flame photometer, 121). The procedure of tissumetidn was followed by the procedure of Bellamy
and Jones The tissues of the muscle and hepatopancreasragity dissected out and weighed. Pooled
tissue of 250 mg from each organ was placed inldpeaker with 25 ml of analar nitric acid and the
contents were heated to°60to digest the tissues. The nitric acid was dilugg@propriately for the
estimation of sodium and potassium.

Atomic Absorption Spectrophotometry

Determination of Trace elements (Cu, Fe, Pb, Zn)

The atomic absorption spectrophotometer Perkin-Elmedel 2380 was utilized for analyzing all the
trace elements (Cu, Fe, Pb & Zn. Radio-Isotope BamEmt, Veterinary college, Chennai). 5 gm of
accurately weighed tissue was taken in a 125 mdrianeyer flask and added glass beads and 25 ml of
deionized water. 10 ml of 1+1 mixture of conc. Mitacid and Perchloric acid were added. The sample
was boiled to get a clear solution. The solutiors wansferred quantitatively to a 100 ml of voluritet
flask and diluted with deionized water and mixedrtiughly. About 2 ml of solution was utilized for
reach measurement. According to the absorbanceotieentration was calibrated and the concentration
was measured directly when the sample was witldditlear working range.

RESULTS AND DISCUSSION
The increased water content in all the three tssak the Pseudomonas aeruginosa inoculated
Macrobrachium rosenbergii is attributed to the proteolytic activity in vivim the host tissues. As
metabolites inside the tissues are being mobiligethe extracellular enzymes, proteases, peptidasds
lipases by bacterial colony in vivo for its growdahd metabolism, the increase in percent water nbnte
may not be unexpected. In this context, Shyath&ias reported the depletion of host tissue frearsug
like pentose, hexose and ketose, proteins as wahletotal lipids ifPenaeus monodon inoculated with
Vibrio parahaemolyticus MTCC 451. She has also noticed a significant iaeeein percent water content
in the three tissues body muscle, hepatopancredshaemolymph. Hence the dilution effect of
metabolites withdrawal may be attributed for therémse in percent water content.
Electrolytes: Sodium
Freshwater prawns are less stressed by changée iantbient conditions with regard to their marine
counterparts. As the water and electrolyte statag serve as a sensitive physiological index, timécio
changes occurring in the tissues of the freshwaiain, Macrobrachium rosenbergii were analyzed. In
the present study, there was a significant increasesodium content in the body muscle and
hepatopancreas and a significant decrease in teendlgmph after 96 hours of inoculation of
Macrobrachium rosenbergii with Pseudomonas aeruginosa MTCC 1688.
Similar increase in sodium content in the tissueanimals has been revealed in toxicological stidie
Tulasiet al ** reported an increase in sodium content of theéhfrester crab Barytelphusa guerini treated
with sub lethal concentrations of lead acetate lead nitrate. Vijayaramah revealed an increase in
sodium content in the tissues of freshwater priiaar obrachium malcolmsonii exposed to heavy metals
such as cadmium, copper, chromium and zinc. Inptlesent study, the increase in the tissue sodium
levels as well as the marked decrease in the hgempbl both could be attributed to the microbial
metabolism and its action. The increase in theidisodium may be possible due to permeability cbsing
of the cell membrane and their consequent uptaka the extracellular environments. On the country,
the decrease in the sodium content of the blood lmeagttributed to the growth and multiplicationtioé
bacteria, which need the above cationic elemerthfgr growtH?
Potassium
Potassium plays an important role in the mainteeariche electrochemical balance of the tissueis Th
ion is an important constituent of the extraceHdliaid with a marked influence on muscle activity.
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Moreover potassium is the principal cations of ititeacellular spaces and plays a vital role in vasi
physiological functions involving nerve and musaeid-base balance and osmotic pressure. In the
present investigation a decrease in potassium goimé¢he body muscle and haepatopancreas, whexe as
significant increase in the haemolymph of were oleskin Macrobrachium rosenbergii inoculated with
Pseudomonas aeruginosa in contrast to the sodium content referred to abdhe increase in potassium
in haemolymph, while its decrease in tissues indicthe disruption of the ionic equilibrium in tliesues

of the infected prawns. Similar changes with regardodium and potassium have also been recently
observed by Shyamafan Penaeus monodon infected withVibrio parahaemolyticus MTCC451.

The present study also brings about the negatielation with reference to the sodium and potamsiu
concentrations in the haemolymph. There is no teeiclence to relate tissue degenerative changdbe to
electrolyte concentrations especially the catiagioup of elements. Experimental evidences in amal
have delineated the chemistry of necrosis and tedethat the degenerative changes are due to
collagenolytic activity and the attendant changeslving substances like carbohydrates, proteirs an
hexose amines etc. These studies have also revédaetbss of cationic elements due to general
proteolytic degradation. The changes in the sodinthpotassium in the infected prawns may be taken a
a sequel event consequent to proteolysis to cauff@mimatory changes and tissue damage. The
endotoxin stress might have caused impairmrntertidsue level electrolytes of cationic nature.

Trace Elements (Cu.Pb,Fe and Zn)

In the present study, the copper content resulted isignificant decrease in the body muscle and
insignificant decrease in the chitin dflacrobrachium rosenbergii inoculated with Pseudomonas
aeruginosa. In contrast, the copper content in the hepatagascshowed an insignificant increase, while
its concentration in the haemolymph showed a Sigamt increase.
The atomic copper being the prosthetic componenthefrespiratory pigment haemocyanin in these
crustacean species; its increase in the haemolymgoh not be unexpected. However, its decrease in
tissues, muscles and chitin, which represent ségyieg reserve tissues for copper content, is tefrast

in infection.

Similarly, White and Rainbofv observed the uneven distribution of copper inedéht tissues of
Palaemon elegans and observed highest concentrations of coppelifgnubmponents in hepatopancreas.
Vogt and Quintié* observed the accumulation of high quantity of @gpanules in the hepatopancreatic
tubules. The decrease in the total haemocytes dauttite present study reveals the inhibition in the
synthesis of haemocyanin for the formation of hagytes and thereby resulted in the increased ldvel o
copper content in the hepatopancreas and hemolymph.

In the present study, the lead content resultedsignificant decrease in all the tissues, vizdybmuscle,
hepatopancreas, haemolymph and chitirviakrobrachium rosenbergii inoculated withPseudomonas
aeruginosa. Ghidaliaet al.? reported the binding of iron to haemocyanin inagexs. It is reported that
iron is stored in granular form in the hepatopaasri the decapotls In the present study, the zinc
content resulted in an increase in the tissues bialy muscle, hepatopancreas and chitin expect the
haemolymph where it decreased. The distributiorziot content in different tissues of decapods
crustaceans revealed that certain tissues liketbyggnacreas and gills may be involved in the proodéss
uptake and its storag¥?® Some studies revealed the binding of heavy métathe proteins of the
haemolymph?’ It has also been suggested that the haemocyaniosisticean facilitate the uptake of
zinc via the zinc-haemocynanin compgték
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