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Present investigation deals with the haematological studies on freshwater fish 
Tor putitora, an economical fresh water fish, with reference to Aeromonas 
hydrophila infection. The haematological parameters included Total Erythrocyte 
Count (TEC), Total Leucocytes Count (TLC), Packed Cell Volume (PCV), 
Haemoglobin concentration (Hb.C), Differential Leucocyte Count (DLC), Mean 
corpuscular Volume (MCV), Mean Corpuscular haemoglobin (MCH) and Mean 
Corpuscular Haemoglobin Concentration (MCHC). Thrombocytes, Lymphocytes 
percentage, eosinophil of infected fish decreased when compared with the 
healthy fish but MCV, TEC, neutrophil percentage. Monocytes of the infected fish 
increased when compared with the normal fish. 
 

 

1. Introduction

AeromonasihydrophilaiisiaiGram-negative,irod-shapedibacteriumithatiisicommonlyifoundiiniwarmiclimate 

areas and freshwater environments.iItiexhibitsiheterotrophicibehavioriandicanisurviveiinibothiaerobiciand 

anaerobiciconditions.iThisibacteriumiisicapableiofidigestingimaterialsisuchiasihemoglobiniandigelatin.iInfection

s causedibyiA. hydrophila,iparticularlyiaeromonasiwoundiinfections,iareimosticommonly associated with 

gastrointestinal orinon-gastrointestinalicomplications.iTheseiinfectionsioftenioccurifollowingiaccidentaliskin 

puncturesiandisubsequentiexposureitoicontaminatediwateriorisoil.iTheienterotoxiniproducedibyiA.ihydrophila,i

knowniasianarolysin-relatedicytotoxin,ipossessesimultipleibiologicaliactivities,iincludingilysingicapabilities, 

evokingiaifluidisecretaryiresponseiiniligatediintestinaliloopimodels,iandireducingilethalityiinimice. 

Inirecentiyears,ithereihasibeenianiincreasediinterestiinistudyingifishiparasitesiandieco-pathological aspects, 

asihighlightedibyitheiworksiofiMalhotrai(1989),iWatsonietial.i(1956),iSmirnovai(1971),iTandoniandiJoshii(1973

),iJoshii(1979,i1981,i1989),iJoshiiandiDabrali(1981),iKumarietial.i(1984),iRehulkai(2002),iHarikrishnanietial.i(2

003),iRanzaniietial.i(2005),iGarciaietial.i(2007),iandiKharatiandiSothavadei(2012).iHowever,idetailedistudiesioni

theidiagnosticiaspectsiofifishidiseasesianditheiphysiologicaliandibiochemicalialterationsiinifishitissues,iincluding

iblood,iareistillineeded.  
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Hematologicaliparametersiplayiaicrucialiroleiinitheidiagnosisiandiassessmentiofifishidiseases.iTheianalysisiofibl

ooditissueiprovidesiinsightsiintoifishiphysiologyiandibiochemistry.iSeveraliresearchers,isuchiasiBlaxhalli(1972)i

andiJoshii(1989),ihaveirecognizeditheisignificanceiofihematologicaliindicesiinideterminingitheihealthistatusiofifi

sh.iByiexaminingicharacteristicsiofibloodicells,itheipresenceiofidiseasesicanibeiidentifiedi(Anderson,i2003).iBru

noiandiMunroi(1986)ihaveiobservedithatihematologicaliindicesiaidiinitheidiagnosisiandiassessmentiofidiseasesii

nifish.iEarlyidetectioniofiillnessesiinifisheriesiisiessentialiasisomeicausesimayinotibeieasilyidetectableiduringithei

initialistagesiofiinfection.iCertainibloodiparametersiserveiasireliableiindicatorsiofifishihealth,iespeciallyiinicasesi

whereiparasitesiresideiiniaihostiandicauseiharm.iHematologicalianalysisiprovidesivaluableiinformationiforimoni

toringitheihealthiandiconditioniofifish,ienablingitheidiagnosisiofibothistructuraliandifunctionaliabnormalitiesiwi

thinitheiribodies. 

2. MaterialsiandiMethods 

LiveispecimensiofiToriputitorai(GoldeniMahseer)iwereibroughtitoitheilaboratoryiandialloweditoirestitoirecoveri

fromitransportationistress.iTheyiwereihousediiniglassiaquariumsiunderisuitableiconditionsiofifoodiandiaeration

.iFishiofitheisameisizeiandiageiwereiselectediforitheiexperiment.iBloodisamplesiwereicollectedifromitheicaudaliv

einiofiliveifishiusingi5imliheparinizedisyringes.iTheisampledifishiwereithenireturneditoitheiaquarium.iInfectioni

wasiconfirmedibyiobservingiliveiwrigglingiparametersiinifixedi(methanolifori5iminutes)iandistainedi(Giemai+ib

ufferipHi7.2ifori30iminutes)ipreparationsiunderi40Xiandioiliimmersionimicroscopyitoiconfirmitheispecies.iNega

tiveifishiwereiconsiderediasicontrol,iwhileipositiveifishiwereiclassifiediasiinfected. 

Theitotalierythrocyteicounti(TEC)iwasideterminedibyitheistandardiclinicalimethodidescribedibyiDacieiandiL

ewisi(1984)iandiBlaxhalliandiDaiselyi(1973).iHemoglobiniestimationiwasiperformediusingitheiacidihematinime

thodiwithiSahli'sihemoglobinometer,ianditheivaluesiwereiexpressediinig%.iTheipackedicellivolumei(PCV)iwasim

easurediusingitheimicrohematocrititubeimethod,ianditheiPCVipercentageiwasicalculatediusingitheiformula: 

PCVi=i(HeightiofitheiTECicolumniaftericentrifugation)i/i(Totaliheightiofitheibloodicolumn) 

TEC,itotalileukocyteicounti(TLC),ianditotalithrombocyteicountiwereideterminediusingiaiNeubauerihemocyt

ometeriunderi40Xiandi10Ximagnificationiwithiairesearchimicroscope.iHendricksisolutioniwasiusediforithrombo

cyteicounting.iMeanicorpuscularivolumei(MCV)iandimeanicorpuscularihemoglobiniconcentrationi(MCHC)iwerei

calculatedibasedionitheimethodsisuggestedibyiDacieiandiLewisi(1984).iForidifferentialileukocyteicounts,isixiblo

odismearsiperifishiwereipreparedifromifreshiblood,iair-dried,istainediwithiLeishman-

Giemsaistain,iandifixediinimethanol.iTheipercentageiofineutrophils,ieosinophils,ilymphocytes,iandimonocytesiini

theibloodismearsiwasidetermined. 

StatisticaliAnalysis:iAicomparisonibetweenihematologicaliparametersiofinormaliandiinfectedifishiwasicond

uctediusingiStudent'sit-test. 

3. ResultsiandiDiscussion 

Initheipresentistudy,itheiaverageimeanivalueiofiTECiininormalifishiwasi3.60i±i0.10i×i10^6/mm^3,iwhileiiniinfec

tedifish,iitiwasi2.82i±i0.10i×i10^6/mm^3.iThereiwasiaisignificantidecreaseiiniTECicounti(Pi<i.0001)iinitheiinfect

edifishicompareditoitheinormalifish.iTheiaverageimeanivalueiofiTLCiininormalifishiwasi3.10i±i0.10i×i10^4/mm^

3,iwhereasiiniinfectedifish,itheimeanivalueiwasi4.02i±i0.02i×i10^4/mm^3.iThereiwasiaisignificantiincreaseiiniTL

Ci(Pi<i.0001)iinitheiinfectedifishicompareditoitheinormalifish.iTheiaverageimeanivalueiofihemoglobinipercentag

eiininormalifishiwasi12.0i±i0.42igm%,iwhereasiiniinfectedifish,itheimeanivalueiwasi9.2i±i0.30igm%.iThereiwasiai

significantidecreaseiinihemoglobinipercentagei(Pi<i.0001)iinitheiinfectedifishicompareditoitheinormalifish.iThei

averageimeanivalueiofiPCVipercentageiwasi42.60i±i1.84%iininormalifishiandi30.15i±i2.0%iiniinfectedifish.iTher

eiwasiaisignificantidecreaseiiniPCVivaluei(Pi<i.0001)iiniinfectedifishicompareditoitheinormalifish.iTheiaverageim

eaniMCViininormalifishiwasi82.50i±i2.6iμm,iwhileiiniinfectedifish,iitiwasi89.2i±i2.11iμm.iThereiwasiaisignificantii

ncreaseiiniMCVileveliinitheiinfectedifishi(Pi<i0.001)icompareditoitheinormalifish. 

TheidecreasedihemoglobinitrendimayiindicateiswellingiofitheiRBCsiandipoorimobilizationiofihemoglobinifr

omitheispleenitoiotherihematopoieticiorgansi(Kumari&iRamulu,i2013).iTheidataisupportitheipresentiinvestigati

on,isuggestingithatitheisignificantidecreaseiiniRBCiandihemoglobinicontentiisipossiblyidueitoihypochromicimicr

ocyticianemiaicausedibyiA.ihydrophila.iDecreasediTEC,iPCV,iandihemoglobiniconcentrationiindicateithatiTECsia
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reibeingidestroyedibyileukocyticiactivity,iresultingiinierythrocyticianemiaiwithisubsequentierythroblastosisi(Jos

hi,i1989).iRehulkai(2002)iobservedidecreasediRBCiandiPCViiniAsianiCichlidifishiEtroplusisuratensisiwithiepizoo

ticiulcerativeisyndrome.iSimilaridecreasesiinibloodivaluesiwereirecordediinirainbowitroutiOncorhynchusimykis

siinfectediwithiA.ihydrophilai(Rehulka,i2002).iHarikrishnanietial.i(2003)ireportedidecreasediRBCiandiPCViiniCy

prinusicarpioiexperimentallyiinfectediwithiA.ihydrophila. 

Aniincreaseiinimeanicellivolumei(MCV)iisialsoiassociatediwithiRBCiswellingiresultingifromihypoxiciconditio

ns,iimpairediwateribalance,iorimacrocyticianemiaiinifishesiexposeditoistressi(Tortietial.,i1988).iDecreasedihemo

globini(Hb)iandiTECivaluesiwithianiincreasedinumberiofiphagocyticileukocytesiwereiobservediiniPerch,iLotailot

aiinfectediwithiTrypanosomesi(Smirnova,i1971).iPrevailingianemiaiandileukocytosisiwereialsoireportediiniClari

asibatrachusiandiHeteropneustesifossilisi(Kumarietial.,i1984).iKharatiandiKothavadei(2012)idescribedisevereiin

fectioniofiTrypanosomiasisiiniClariasibatrachusiresultingiinidecreasediRBCicount,ismallilymphocytes,iandivario

usipolymorphicistagesiofitrypanosomes.iParasiticiinfestationsihaveibeenifounditoidestroyierythrocytesiandicaus

eianemiai(Soivioi&iNikinmaa,i1981).iTheidecreasediTECivaluesiobservediinitheiinfectedifishiinithisistudyiareicle

ariindicationsiofianemia.iTheiinfectedifishesiexhibitediabnormalibehavioriandibecameilethargic,iconsistentiwithi

previousistudiesi(Engeli&iDvevis,i1964;iRaoi&iShyamsundari,i1974;iJoshi,i1989;iKumari&iRamulu,i2013). 

Theidecreasedinumberiofithrombocytes,imonocytes,iandineutrophilsicouldibeidueitoitheiinabilityiofihemobl

astsitoimatureiintoidifferenticellitypes,ianditheidecreasedinumberiofieosinophilsiobservediinithisistudyiisiiniagr

eementiwithitheifindingsiiniPiaractusimesopotamicusifollowingiinfectioniwithiA.ihydrophilai(Garciaietial.,i2007)

iandicommonicarpiinfectediwithiA.ihydrophilai(Selvarajietial.,i2004). 

 

Tablei1iRange,iMeaniandiStandardiDeviationidifferenceibetweeninormaliandiinfectedifishiToriputitora 

Parameters Normal Infected 

TECii106i/imm3 3.60ii0.10 2.82ii0.10 

TLCii104i/imm3 3.10ii0.12 4.02ii0.2 

Hb.ig% 12.0ii0.42 9.2ii0.30 

PCVi% 42.60ii1.84 30.15ii2.0 

ESRimm/h 0.8ii0.4 2.6ii0.6 

MCV 82.50ii2.6 89.2ii2.11 

MCHCi% 34.2ii0.60 30.1ii0.50 

MCHipg 26.50ii1.58 24.10ii2.0 

Thrombocytesi(%) 15.4ii0.36 10.20ii0.30 

Neutrophili(%) 24.02ii1.40 30.0ii1.2 

Lymphocytei(%) 72.02ii1.10 59.5ii1.4 

Monocytesi(%) 2.0 3.0 

Eosinophili(%) 1.1 1.0 
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