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Abstract:

TheeconomichubofBangladesh,itiscapitalcityDhakaissubjecttoahighlevelof

pollutionallyearround,whichmakestheairharmfultobreathe.AccordingtotheAir

QualityIndex(AQI),Dhakacityonceagaintoppedamongthecitiesaroundtheworld

withtheworstairqualityrecorded316AQIscores(Dhakatribune).AnAQIabove

300isconsidered“hazardous”indicatingthattheubiquityofpathogenicbacteriain

theairthatpeopleinhale,presentstheutmosthealthhazardforthem.Thepurpose

ofthestudyistheenumerationoftheprevalenceofdifferenttypesofbacteria

existinginDhakacity’sairthroughthebiochemicaltests,identifyingthepathogens

amongthem bybloodagarhemolysistestandDNasetest.Atotalof117isolates

werescreenedforpathogenicityinbloodagarandtheirhemolysispatternshowed

63ofthem beingcapableofhemolysis.Ofthe117isolates,44showedβhemolysis

wheretheycompletelylysedtheredbloodcells;13isolatesshowedαhemolysisand
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6isolatesshowedγhemolysis.Mostisolateswerefrom Meradia,Khilgaon,and

Uttararespectively.Moreover,acomparisonofCFUcountincludingtemperatureand

humidityrecordswasdoneduringthesamplecollectiontoestimatetheeffectof

environmentalfactorsonmicrobialpresence.Thesefindingscallforanextensionof

thestudythatwouldinvolvegeneticanalysisof16sRNAgenesequencesandthe

virulenceactivityofthepathogens.Itwouldhelpfindoutthepotentialpathogens

presentintheairandactontimebeforethemattergetsoutofhandandgiveriseto

newincidences,epidemics,orevenpandemics.

Keywords:Airmicrobes,BloodAgarHemolysis,DNase
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Chapter1:

INTRODUCTION

1.1Overview

A few daysago,Dhaka,thecapitalcityofBangladeshhastoppedMumbaion

becomingthemostpollutedcityintheworld.Thisstatementaloneisenoughto

signifytheextremelypoorconditionoftheairofDhakacity.Dhakaisthe9thlargest

cityworldwideandincaseofpopulation,itisthe5th largestintheworldand4th

largestinthecontinentofAsiawithmorethan10millionpeoplelivingwithinthe

City’slimit(DhakaAirQualityIndex(AQI)andBangladeshAirPollution|AirVisual,

2022).ThepopulationofgreaterDhakaaccountsformorethan22million.Asitis

theeconomichubofthecountry,thepopulationdensityinDhakacityisthehighest

inthecountryandduetothesereasons,thecityissubjectedtoexcessivepollution

annually.Themegacityholdssomerelativelyhighnumbersofpollutionreadings,

makingitsairharmfultobreatheyear-round.

In2019,Dhakacitywasputinthe‘unhealthy’bracketofairqualityasitsPM2.5came

inwithareadingof83.3μg/m³astheyearlyaverage(DhakaAirQualityIndex(AQI)

andBangladeshAirPollution|AirVisual,2022).Thisreadingaloneisenoughto

depicttheextremelypoorconditionofairandthehealthhazardsofbreathingthis

pollutedair.WhatisalarmingisthatthesePM2.5readingsarenotgoingdown,

instead,theyareontheriseonannualbasis.Forexample,inJanuary,arecordhigh

PM2.5of181.8μg/m³wasrecordedinDhakacity,puttingitintothe‘veryunhealthy’

bracket(150.5to250.4μg/m³)(DhakaAirQualityIndex(AQI)andBangladeshAir

Pollution|AirVisual,2022).TodaythePM2.5concentrationis213.3µg/m³andthe

airqualityindex(AQI)is263whichisveryunhealthy(TheWorldAirQualityIndex

project,2022).

ThesolereasonfortheveryunhealthyconditionoftheairofDhakacityispollution

andthemegacityfacesalotofit.Thecityissubjectedtopollutionfrom allsides.

Contaminationfrom fuel-burningvehiclesreleaseschemicalcompoundssuchas

nitrogendioxide(NO2),carbonmonoxide(CO),carbondioxide(CO2),etc.(Siddiqui,

2020).Moreover,thevehiclesarenotsubjectedtomaintenanceandqualitychecks

resultinginpoorconditionofthevehiclesandemittingfarmorepollutionthana
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regularvehiclewould(DhakaAirQualityIndex(AQI)andBangladeshAirPollution|

AirVisual,2022&Williams,2021).Theever-growingindustrialsideofDhakacityis

alsocontributingequallytothepollutionlevelbytheuseofunregulatedfuelsources

forpower(suchastheburningofcoal,wood,andanyothercombustiblematerial),

releasingexcessiveamountsofnoxiousfumes,smokes,andothercontaminants

suchascarbonmonoxide(CO),ozone(O3),sulfurdioxide(SO2),nitrogenoxides

(NOX),etc.intotheatmosphere(Siddiqui,2020&Williams,2021).Anotherreasonfor

contaminationincludesthehighdustconcentrationinthecity(Williams,2021).The

largeamountsofdustgivenoffbypoorlymaintainedconstructionsiteswould

containavarietyofPM2.5andPM10,suchassilicadustorfinelygroundsoilor

gravelparticles,allofwhich can cause severallong-term health effectswhen

respired(Williams,2021).

Anothertypeofpollutionthatispresentbuthasgoneunnoticedbymostisthe

presence ofairborne micro-organisms in the contaminated air.As the airis

contaminatedwithvariouskindsofpollutantsanddustparticles,thedensityofthe

airalsoincreasesdrastically.Thissupportsthefree-floatingandtransmissionof

micro-organismsfrom oneplacetoanotherthroughtheair.Itisestimatedthata

personwhenresting,inhales7or8litersofairperminutewhichmeans11,000liters

ofairisinhaledperday(HowMuchOxygenDoesaPersonConsumeinaDay?|Air

Quality,2021).Thepresenceofmicro-organismsintheairnotonlypossessa

serious health hazard butalso can lead to life-threatening conditions.Some

pathogenshoveringintheaircancauseacutehealthdisordersandcausedeadly

infectiousdiseasesthatcancausefatality(Kabirelat.,2016&Sekulskaelat.,2007).

AccordingtoCerneielat.,(2013),thesurvivabilityofapathogenicmicro-organism in

theoutsideenvironmentdependsonitsabilitytoresistenvironmentalfactorssuch

astemperature,humidity,pressure,pHchange,nutrientscarcity,UVexposure,etc.

Yet,theprevalenceofairbornediseases,suchasinfluenza,pneumonia,tuberculosis,

mumps,andotherLowerRespiratoryInfectionsandChronicObstructivePulmonary

Diseasesisatanall-timehigh.AccordingtoastudybyKarim elat.,(2020),atotalof

900femaleinhabitantsoflowersocioeconomicinDhakacity,wereexaminedfrom

September2013toAugust2015andinthispopulation,58.44% werefoundtobe

infected,amongthem fourtypeswererecorded,suchasinfluenza(25.11%),mumps

(10.22%),pneumonia(17.44%)andtuberculosis(5.67%).Therefore,itisnotonly
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importantbutcrucialtoidentifywhatkindofmicro-organism ispresentintheairof

Dhakacityaswellastheircapacitytocausedisease,pathogenicity,virulence,and

multidrugresistance.

Thestudyemphasizestheidentificationoftheseviciouspathogensfoundintheair

through a seriesofbiochemicaltestsand pathogenicitytests.Furthergenetic

analysis of16srRNA gene sequences ofthe potentialpathogens willalso be

performedforaccurateidentificationandconfirmationofthepathogenicstrain.The

studyalsoincludesthedetectionofthevirulenceactivityofthepathogensaswellas

identification ofthe“Multi-Drug Resistant”strain among thepathogenicmicro-

organisms.Thestudywillalsobeabletoshowthedifferentconcentrationsofmicro-

organismspresentindifferentareasinDhakacityassamplesweretakenfrom 18

differentplaces.Astatisticalanalysisofthecolonycountsofthemicro-organisms

collectedfrom differentareashasalsobeenperformed.Pathogenicitytestshave

beenperformedonthecollectedsamplesandthesamplesfrom Meradia,Uttara,

Abdullahpur,Khilgaon,Shantinagararefoundtobemorepathogenicthanother

areas.

1.2AimsandObjectives:

1.QuantifyingtheprevalenceofdifferenttypesofmicrobesinDhakacity’sair

2.Identifyingthemicrobesthrough“biochemicaltest”and“pathogenicitytest”.

3.Accurateidentificationofpathogenicmicro-organismsthroughDNAsequencing.

4.Detectingthevirulenceactivityofthepathogens.

5.Detectionofthe“Multi-DrugResistant”strainamongthepathogenicbacteria.

Chapter2

MATERIALSANDMETHODS:

Inthisthesiswork,atotalof18areasofDhakacitywascovered.Theareasthat

were covered are,Abdullahpur,Mirpur10,Uttara,Tejgaon,Rampura,Meradia,

Gulshan,Shantinagar,Khilgaon,Mohakhali,Banani,Mohammadpur,BaridharaDOHS,
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BashundharaDOHS,Nandipara,ElephantRoad,Badda,Gulisthan.Thesampleswere

collectedfrom outdoorenvironmentsthatweremoderatelycrowdedandhad24/7

humantraffic.Allthelab workswereperformed attheMicrobiologyResearch

Laboratoryofthe DepartmentofMathematics and NaturalSciences ofBRAC

Universitymaintainingproperprecautionsandsafetyguidelines.

2.1SampleCollection

From theselectedareas,atotalof117sampleswerecollected.Theprocessof

samplecollectionwasdonein48hoursbythemembersoftheresearchgroup.After

sample collection,the samples were incubated for48 hours.Afterincubation,

isolationandsubtractionofcommonbacterialcoloniesfrom mediaplateswere

performed.Fourdifferentmediawasusedtocollectthesamplesinthreedifferent

timeintervals,oneminute,threeminutes,andfiveminutes.Thesampleswere

collected from an average offive feet2 inches above the ground.This was

performedtomakesurethecollectionofsampleswasdoneonlyfrom anaverage

humans’nasalandoralheightfrom thegroundlevel.Aftersamplecollection,the

sampleswerelabeledproperly.

2.2SampleCollectiononNutrientAgar:

NutrientAgarorNAisgenerallyusedfortheexemplarygrowthofawiderangeof

non-fastidiousorganisms.Itisauniversalmediathatisverypopularforitsabilityto

supportthegrowthofvarioustypesofbacteriaandfungi.ThecomponentsofNA

supportexemplarygrowth.

2.3SampleCollectiononMannitolSaltAgar:

MannitolSaltAgarorMSAisacommonlyusedselectiveanddifferentialgrowth

medium inmicrobiologythatencouragesthegrowthofagroupofcertainbacteria

whileinhibitingthegrowthofotherbacteria.Thismedium servesasoneofthe

methodsofdistinguishingpathogenicmicrobesinashortperiodoftime.Thehigh

salt(NaCl)concentration (about7.5–10%)inhibitsmostbacteria,making MSA

selectiveagainstmostGram-negativeandselectiveforsomeGram-positivebacteria
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likeStaphylococcus,Enterococcus,andMicrococcaceaethatcantoleratehighsalt

concentrations.Italsofunctionsasadifferentialmedium formannitol-fermenting

staphylococci,containingcarbohydratemannitolandapHindicator,phenolredfor

detectingacidproducedbymannitol-fermentingstaphylococci.

2.4SampleCollectiononMacConkeyAgar:

MacConkeyagarisaselectiveanddifferentialmediausedfortheisolationand

differentiationofnon-fastidiousgram-negativerods,particularlymembersofthe

familyEnterobacteriaceaeandthegenusPseudomonas.Themedium isusedforthe

isolation ofgram-negative enteric bacteria and the differentiation oflactose

fermentingfrom lactosenon-fermentinggram-negativebacteria. 

In MacConkey agar,a pancreatic digestof gelatin and peptones (meatand

casein) providetheessentialnutrients,vitamins,andnitrogenousfactors requiredfor

thegrowthofmicroorganisms. Thefermentablesourceofcarbohydratehereis

lactosemonohydrates.Itisthe crystalviolet and bilesaltsthatperform theselective

actions,inhibitorytomostspeciesofgram-positivebacteria.Theosmoticbalanceof

the medium is maintained by sodium chloride. Neutralred functions as the pH

indicatorthatturnsredatapHbelow 6.8andiscolorlessatanypHgreaterthan

6.8. Agar is thesolidifyingagent.

2.5SampleCollectiononEosinMethyleneBlue(EMB)Agar:

EosinMethyleneBlue(EMB)agarfunctionsasbothselectiveanddifferentialculture

medium.ItselectivelypromotesthegrowthofGram-negativebacteria(inhibitsGram

-positivebacteria)andaidsinthedifferentiationoflactosefermenterandnon-

lactosefermentingcolonies.Thisagarmedium ischaracterizedbytheexistenceofa

combinationoftwodyes;eosinandmethyleneblueintheratioof6:1.Thesedyes

aretoxictoGram-positivebacteria.

Gram-negativebacteriathatfermentthelactoseproducedarkpurplecolonies.In

addition,certainlactose-fermentingbacteriaproduceflat,darkcolonieswithagreen

metallicsheen. Otherlactosefermentersproducelarger,mucoidcolonies,often
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48hoursincubationofthecollectedsamples

CollectionofsamplesonNA,MSA,MAC,EMBagarmedia

plates

purpleonlyintheircenter.Additionally,mostofthestrainsofE.colicoloniesshowa

characteristicgreensheeninEMB.Lactosenon-fermentersareproducedeither

colorlessorlightlavendercolonies.

2.6MicrobialCultureoftheSamples:

Attheinitialphase,afterthecollectionofallsamplesonmediaplates,allthe

sampleswereincubated for24 hoursat37 ºC forgrowth.After24 hoursof

incubation,thenextday,colonieswereselectedandwereinoculatedinNAmedia

plates.

2.7ScreeningofPathogenicBacteriafrom theSamples:

Pathogenicitytestswereperformedonthebacterialsamplesthatwereisolated.Till

nowtwopathogenicitytestswereperformed.

 BloodAgarHemolysisTest

 DNaseTest

2.8ExperimentalWorkFlow:
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After48hoursincubation,inoculationoftheselected

coloniesinNAagarmediaplates

hoursincubationoftheNAagarmediaplates

Identificationofpathogenicbacteriabasedon

pathogenicitytests
2.9PathogenicityTests

BloodAgarHemolysisTest:

BloodAgarisanenrichedmedium providedwithmultiplenutrientsthatgenerally

comesasabasalmediaforthepreparationofbloodagarbysupplementationwith

blood.Itisanexcellentmedium forthecultivationoffastidiousbacteriathatrequire

particularnutrientsanddon’tprofuselygrow ongeneralmedialikeNutrientAgar.

Bloodagar,likemostothernutritionalmedia,hasoneormoreproteinsources,salt,

andbeefextractforvitaminsandminerals.Besidesthesecomponents,bloodagar

also contains 5% defibrinated mammalian blood.The blood is added to the

autoclavedbasalmedia.

IntheLAB,abloodagarbasewasusedalongwith5% healthyhumanbloodto

preparethebloodagar.Thestreakingoftheorganismsonabloodagarplate

determinesthehemolysispattern.Afterinoculationofmicro-organism intheblood

agarplate,theplatesareincubatedat37°Cfor24hours.Tracesofalphaorbeta-

hemolysisischeckedafter24hoursincubationonthebloodagarplates.Ifthe

medium isdiscoloredordarkenedorshowsgreencolorafterbacterialgrowth,the
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organism hasshownalpha-hemolysis.Iftheagarplatehasclearedsurrounding

undergrowth,theorganism isbeta-hemolytic.Nodiscerniblechangeinthecolorof

themedium constitutesgamma-hemolysis.(Gerhardtetal.,1994).

DNaseTest:

DNaseagarmedium isusedfortheidentificationofexhibitingdeoxyribonuclease

activity ofbacterialand fungalspecies,particularly forthe identification of

pathogenicStaphylococci.Itisusedtocheckthepathogenicityofanorganism ifit

canbreakdownDNAandutilizeitasasourceofcarbonandenergyforgrowth.The

indicatorToluidineBlueisresponsibleforthelightbluecoloroftheDNaseagar

medium base.ThecompositionofDNasemedium alsosupportsthegrowthof

bacteria,

Aftermicro-organism inoculationintheDNaseagar,theagarplatesareincubated

for24 hours.Ifthe micro-organism can synthesize Deoxyribonuclease,itwill

hydrolyzetheDNAarounditinsmallerfragments.AstheDNAisfragmented,itwill

nolongerbindtoToluidineblue,andbluecolorfadesandthecolonyissurrounded

byacolorlessclearzone.

Chapter3

Results:

3.1IsolatesNumbers:

Among3620colonies,117numbersofbacterialcolonieswereselectedforthe

pathogenicitytest.Thisstudywascarriedoutin18bustlingareasaroundDhaka

(Gulistan,Mohakhali,Khilgaon,Motijheel,Mohammadpur,Badda,Shantinagar,

Mirpur,Baridhara,Bashundhara,Uttara,Abdullahpur,Meradia,Nandipara,Rampura,

ElephantRoad,Tejgaon,Gulshan)atdifferenttemperatures.Forsamplecollection,

differentselectivemedia(Nutrientagar,MannitolSaltagar,MacConkeyagar,EMB
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agar)wereexposedinairfor1minute,3minutes,and5minutes.

Table1:AreasofSampleCollection,Temperatures,Humidity,andDates

Area Temperature Humidity Date

Gulistan

Gulshan

32°C

33°C

70%

70%

24.10.2021

(Sunday)

28.10.2021

(Thursday)

Mohakhali 28°C 65% 02.11.2021

(Tuesday)

Khilgaon 15°C 82% 23.12.2021(Thursday)

Motijheel 22°C 68% 26.12.2021

(Wednesday)

Mohammadpur 25°C 79% 29.12.2021

(Saturday)

Agargaon 17°C 64% 02.01.2022

(Sunday)

Shantinagar 22°C 65% 04.01.2022

(Tuesday)

Mirpur 17°C 68% 10.01.2022

(Monday)
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Baridhara 20°C 75% 11.01.2022

(Tuesday)

Bashundhara 22°C 77% 15.01.2022

(Saturday)

Uttara 21°C 69% 17.01.2022

(Monday)

Abdullahpur 23°C 70% 17.01.2022

(Monday)

Meradia 20°C 72% 18.01.2022

(Tuesday)

Nandipara 13°C 79% 18.01.2022

(Tuesday)

Rampura 17°C 77% 19.01.2022

(Wednesday)

ElephantRoad 18°C 70% 20.01.2022

(Thursday)

Tejgaon 24°C 64% 20.01.2022

(Thursday)
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Table2:ColonyFormingUnit(CFU)atdifferentareasofDhakacity

Zone Time NA MSA MAC EMB

Gulistan 1minute 107 53 1 3

3minutes 150 60 5 7

5minutes 190 68 5 5

Mohakhali 1minute 120 89 8 95

3minutes 150 105 12 102

5minutes 189 130 13 105

Khilgaon 1minute 160 102 0 45

3minutes 189 125 0 35

5minutes 195 166 0 55

Motijheel 1minute 87 13 5 0

3minutes 95 22 0 0

5minutes 105 25 3 1

Mohammadpur 1minute 130 45 12 3

3minutes 125 89 8 8

5minutes 148 104 16 13

Agargaon 1minute 155 35 45 68

3minutes 167 48 53 78

5minutes 190 55 65 105

Shantinagar 1minute 145 12 5 75

3minutes 168 7 4 78

5minutes 188 18 3 83

Mirpur 1minute 178 55 0 96

3minutes 190 88 2 99

5minutes 200 112 1 105

Baridhara 1minute 140 18 8 25

3minutes 165 23 13 28

5minutes 167 28 13 32

Bashundhara 1minute 88 8 0 8

3minutes 95 12 3 18

5minutes 103 15 1 23

Uttara 1minute 96 16 0 8

3minutes 104 19 3 11

5minutes 112 21 8 14

Abdullahpur 1minute 123 12 1 7

3minutes 135 8 1 9

5minutes 165 13 3 9

Meradia 1minute 190 29 10 45

3minutes 195 38 18 69

5minutes 198 48 23 78
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Nandipara 1minute 98 12 0 11

3minutes 113 18 3 15

5minutes 118 13 3 21

Gulshan 1minute 185 33 4 43

3minutes 188 37 9 58

5minutes 189 49 14 63

Rampura 1minute 165 13 5 35

3minutes 183 15 12 45

5minutes 189 28 16 53

ElephantRoad 1minute 86 5 0 9

3minutes 92 12 3 11

5minutes 107 18 0 13

Tejgaon 1minute 112 3 3 21

3minutes 165 17 8 28

5minutes 185 29 9 33

After24hoursoftheincubationperiod,3620colonieswerefoundonNutrientAgar.

Duringthisstudy,thehighestCFUwas198andthelowestCFUwas1.Mostofthe

bacterialcolonieshadthesamemorphologiesasaresult117distinctcolonieswere

screenedforpathogenicitytest.
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3.2BloodAgarHemolysisTestResults:

β-hemolysis

(Cleared zone

β-hemolysis

(Cleared zone
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Table3:TotalNumberofDifferentHemolysisPatternsbasedontheAreas

Zone β-hemolysis α-hemolysis ϒ-hemolysis

Gulistan 1 0 0

Mohakhali 3 1 0

Khilgaon 5 2 1

Motijheel 1 0 0

Mohammadpur 2 1 0

Agargaon 1 1 1

Shantinagar 3 0 0

Mirpur 2 1 0

Baridhara 1 1 0

Bashundhara 1 1 0

Uttara 3 2 1

Abdullahpur 2 0 0

Meradia 6 1 2

Nandipara 3 0 0

Gulshan 4 0 0



Page24of24

Rampura 3 1 1

ElephantRoad 1 0 0

Tejgaon 2 1 0

Figure1:ThePercentageofDifferentHemolysisPattern

Mostoftheisolatesshowedβ-hemolysispattern(70%).
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Figure2:ComparisonbetweentheAreasbasedontheirβ-hemolysisPattern

(showingthebarchart)
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Figure3:Percentageoftotalβ-hemolysispatternat18differentzones

Amongthe117isolates,44ofthem showedβ-hemolysiswheretheysignificantly

lysedtheRedBloodCells.Accordingtothedata,thehighestisolateswerefrom

Meradia(14%),Khilgaon(11%)andGulshan(9%)respectively.However,thesame

numberofisolateswasfoundfrom Mohakhali,Shantinagar,Uttara,Nandipara,and

Rampura(7%).
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Figure4:Comparisonbetweentheareasbasedontheirα-hemolysispattern
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Figure5:Percentageofα-hemolysispatternat18differentareas

Among63hemolysispatterns,13ofthem showedα-hemolysisandmostofthe

isolateswerefrom KhilgaonandUttara(15%).
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Figure6:Comparisonbetweentheareasbasedontheirϒ-hemolysispattern

Figure7:Percentageofϒ-hemolysispatternat18differentarea
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ThepiechartshowedthatMeradiashowed33%ϒ-hemolysispatternwhereas17%ϒ-

hemolysispatternwasretrievedfrom Khilgaon,Gulshan,Uttara,andAgargaon.

3.3DNaseTestResultonDNAAgarBaseMedia:

Hydrolyzed

DNA
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Table4:TotalNumberofDNasePositiveTestResultsbasedontheAreas

Zone DNasePositive

Gulistan 1

Mohakhali 2

Khilgaon 5

Motijheel 0

Mohammadpur 0

Agargaon 2

Shantinagar 2

Mirpur 3

Baridhara 1

Bashundhara 1

Uttara 3

Abdullahpur 2

Meradia 6

Nandipara 3

Gulshan 2

Rampura 2

ElephantRoad 0

Tejgaon 1

Hydrolyzed

DNA
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Figure8:ComparisonbetweentheareasbasedontheirDNasePositiveResults
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Figure9:PercentageofDNasepositiveresultat18differentareas

Among117bacterialcolonies,MeradiaandKhilgaonshowedthemostpositiveresulton

DNAAgarbasewhichwas17%and14%respectively.

Table5:CommonIsolatesPositiveinbothBloodAgarBaseandDNAAgarBase

DNasePositive HemolysisPattern

Mohakhali3 α-hemolysis

Mohakhali4

Shantinagar9

β–hemolysis

α-hemolysis

Mohammadpur10 β-hemolysis
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Gulshan20 β-hemolysis

Rampura45 β-hemolysis

Rampura49 β-hemolysis

Uttara50 β-hemolysis

Uttara52 β-hemolysis

Uttara55 β-hemolysis

Nandipara56 β-hemolysis

Nandipara62 β-hemolysis

Nandipara64 β-hemolysis

Baridhara78 α-hemolysis

Mirpur100 β-hemolysis

Mirpur101 β-hemolysis

Mirpur102 β-hemolysis

Mirpur103 β-hemolysis

Mirpur104 β-hemolysis

Abdullahpur105 ϒ-hemolysis

Khilgaon106 β-hemolysis

Khilgaon107 β-hemolysis

Khilgaon108 β-hemolysis
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Khilgaon109 β-hemolysis

ElephantRoad112 β-hemolysis

ElephantRoad113 β-hemolysis

Meradia114 β-hemolysis

Meradia115 β-hemolysis

Meradia116 β-hemolysis

Meradia117 β-hemolysis

ThetypeshemolysispatternshowingDNAasepositiveresult.Inthistable,itcouldbe

seenthatmostoftheisolatesshowedbeta-hemolysispattern.
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Figure10:PercentageofCommonIsolatesPositiveinBothBloodAgarBaseand

DNaseAgarBase
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Chapter4

DISCUSSION:

Theever-degradingqualityofairinDhakacityisraginghavocinthecitydwellersand

hasalreadystartedtotakeatoll.In2017,thecountrysaw123,000deathsduetoair

pollution.In2019,thenumberincreasedby50000,becoming173,500.Accordingto

(DeathTollfrom AirPollutionSeesAlarmingRiseinBangladesh,2020)airpollution

wasthe3rdleadingriskofdeathafterdietaryriskfactorsandhighbloodpressure-

relatedissues.Thesenumbersarejusttheonesthatarebeingrecorded.Theactual

numberisquitehigher.Itisapointtobenotedthat,therehasbeennodatatillnow

ontheinfectionordeathrateofpeoplebyairbornepathogens.Thisissueisboth

humongousanddifficultatthesametime.Firstofall,noonecanexactlypinpoint

theactualplace,apersonmighthavecaughtanair-bornepathogeninreal-time.

Secondly,itisveryeasytoterm thisairborneinfectionaswaterborneorvector-borne,

etc.So,itisseenthattheprocedureisnoteasyatallandherethesignificanceofthe

studycomes.

Thisstudynotonlyfocusesonthecollectionofpathogenicmicro-organismsfrom

the airbutalso theiridentification,characterization.This characterization and

identificationwillbeperformedbyaseriesofbiochemicalandpathogenicitytests.

Thevirulenceandthemulti-drugresistancecapabilityofthemicro-organism arealso

goingtobechecked.Throughthefindingsofthisstudy,resultscanbeobtainedon

whattypeofdeadlypathogensmaybelurkinginthepollutedair,justwaitingto

causeinfectioninthesuspectablehost.

Tillnow,twopathogenicitytestshavebeenperformedonthe117collectedsamples

bytheresearchgroup.Thepathogenicitytestsinclude,

- BloodAgarHemolysisTest

- DNaseTest

Firstofall,from 18differentplacesinDhakacity,sampleswerecollectedonfour

differentmediaplates(NA,MSA,MAC,EMB)inthreedifferenttimeintervals(1min,3

min,5min).Fourdifferentmedia plates were used forselective collection of

pathogenicmicro-organismsfrom theair.NA isauniversalmediathatsupports

exemplarygrowthofallkindsofmicro-organismsincludingbacteria,fungi,etc.MSA
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mediaplateswereusedfortheselectivecollectionofsomeGram-positivebacteria

likeStaphylococcus,Enterococcus,andMicrococcaceaethathavetheabilityto

toleratehighsaltconcentrations.Itshighsaltconcentrationhelpstoinhibitthe

growthofunwantedmicro-organismsinthemediaplatesmakingiteasierforthe

easyisolationofgram-positivebacteria.BoththeMACagarmediaplatesandEMB

agarmediaplateswereusedforselectiveisolationofgram-negativeentericbacteria

andforthedifferentiationoflactosefermentingfrom lactosenon-fermentinggram-

negativebacteriawhileavoidingthegrowthofgram-positivebacteriainthemedia

plates.Themediaplateswereexposedintheoutsideenvironmentsoftheselected

areasandtheywerekeptexposedfor1min,3min,and5minsequentiallywhile

makingsurenootherorganism orobjecttouchesorfallsonthemediaplates.The

samplecollectionwasdonefrom anaverageheightof5feetfrom thegroundto

avoidanykindofgroundcontaminations.Theconcentrationofmicro-organismsin

thegroundorveryclosetothegroundisveryhigh.Toavoidthaterrorandto

resembletheaveragebreathingheighofahuman,samplesweretakenfrom an

averageof5feetabovetheground.Herethreedifferenttimeintervalswerekeptso

thatthemicro-organismsintheairgetsufficienttimetorandomlyfallintothefour

distinctmediaplates.

Aftersamplecollectionofallthe18places,themediaplatescontainingpotential

samplesweretakentothelabandtheplateswereincubatedfor48hoursin37ºC.

Basedonthemorphologies,commonbacterialcoloniesfrom themediaplateswere

selectedforscreeningthroughthepathogenicitytest.Afterincubation,thenumber

ofobtained sampleswasenormous,3620 colonies,butthroughscreening,the

numberwasreducedto117.Selectedcoloniesfrom these117wereinoculatedin

pre-made NA media plates forthe isolation ofsingle bacterialcolonies.After

obtaining singlecolonies,thetwo pathogenicitytestswereperformed and the

resultsofthepathogenicitytestwereshocking.

IntheBloodAgarHemolysistest,Amongthe117isolates,63showedhemolysis

patternsinhumanblood.Amongthese63hemolysispatterns,44ofthem showedβ-

hemolysiswheretheycompletelylysedtheRedBloodCells,13ofthem showedα-

hemolysisand 6 showed ϒ-hemolysispatterns.Whatismoreshocking isthat

healthyhumanbloodwasusedtodeliberatelylowerthenumberofmicro-organisms

inthebloodagarplatesashumanbloodcontainsanti-bodiestoinhibitthegrowthof
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micro-organisms.Yetthepercentageofhemolysispatternwasover50%.Theexact

percentage is58.87%.The highestnumberofβ-hemolysiswasrecorded from

Meradia(14%),Khilgaon(11%),andGulshan(9%)respectively.However,thesame

numberofisolates and same hemolysis pattern was found from Mohakhali,

Shantinagar,Uttara,Nandipara,andRampura(7%).α-hemolysisweremostlyfound

from KhilgaonandUttara(15%)andmostϒ-hemolysispatternswererecordedfrom

Meradia.From thishemolysispatternresult,itisseenthattheconcentrationof

deadlypotentialpathogenisthehighestinMeradia,Khilgaon,Gulshan.Inthisrace,

Shantinagar,Uttara,Nandipara,andRampuraarealsonotfarbehind.Thehemolysis

patternobtainedfrom theseareaswasalsoverydeadly.

ThesecondpathogenicitytestincludesDNasetest.Thistestisperformedtoseeif

anorganism ifcanhydrolyzeDNAandutilizeitasasourceofcarbonandenergyfor

growth.Among117bacterialcolonies,36showedpositiveresultsintheDNasetest.

Amongtheselectedareas,Meradia(6)andKhilgaon(5)showedthemostpositive

resultonDNAAgarbasewhichwas17%and14%respectively.

From thebloodagarhemolysistest,itwasseenthatisolatesfrom Meradia,Khilgaon,

and Gulshan showed themostsevereβ-hemolysispattern.In theDNasetest,

isolatesfrom Meradia(6)andKhilgaon(5)showedthehighestnumberofhemolysis

patternsandthemostsevereones.From thisobtainedresult,ahypothesiscanbe

madethatMeradiaandKhilgaoncontainpotentiallythemostdeadlypathogenic

micro-organisms.PotentiallydeadlyissaidbecauseinbothBloodAgarHemolysis

andDNasetesthumanbloodandDNAwasusedandthemicro-organismsfrom

thesetwoareasshowedthemostseverepatternofhemolysis.AfterMeradiaand

Khilgaon,Mirpur,Shantinagar,Uttara,Nandipara,andRampuraarealsonotsofar

behind.Thehemolysispatternobtainedfrom boththepathogenicitytestsfrom

theseareasisalsobadandfrom theseareas,potentialdisease-causingpathogens

canbeobtained.

Onthecontrary,identificationofairmicrobeshasbeenconductedfrom timetotime

coveringsmallerareasinBangladesh.Forexample;airsampleswerecollectedfrom

3differentindoorsitesand3differentoutdoorsitesofJahangirNagarUniversity

premises(Kabirelat.,2016).Accordingtothisstudy,thehighestaveragebacterial

countwas6167CFU/m3andthelowestaveragebacterialcountwas577CFU/m3
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from theoutdoorsite.Inindoorsites,thehighestandthelowestaveragebacterial

countwere5786CFU/m3and764CFU/m3respectively.However,nopathogenicity

testwasperformedinthisstudy.Thisstudyrevealedthattheindoorandoutdoorair

ofthedifferentsamplesitesofJUCampuswashighlycontaminatedwithbacteria

andfungus.

Thereisanothersimilarstudywhereairsampleswerecollectedfrom thedifferent

indoorandoutdoorsitesofCurzonHallCampusofDhakaUniversitytoinvestigate

theconcentrationofairbornemicro-flora(Uddinetal.,2019).Inthisstudy,Potato

DextroseAgarMediawasexposedtotheairfor10minutesinthemorning,noonand

evening atfourdifferentlocationsin orderto isolatefungalcolonies.Monthly

sampleswererecordedfrom September2018-toNovember2018.Accordingtothis

study,2681fungalcolonieswerefoundinwhich924,928,and829colonieswere

foundinthemorning,noonandeveningrespectively.Moreover,thestudyrevealed

thatthehighestcolonieswerefoundinthemonthofOctoberwhereasthespore

contentswerecomparativelylessinthemonthofSeptember.

AnotherresearchwasconductedingeneralsurgicalandlabortheatresinFederal

Teaching HospitalAbakaliki(FETHA),EbonyiState,Nigeria to determine the

prevalenceofairbornebacteria(IRetal.,2020).Inthisstudy,bloodagarplateswere

exposedintheairbeforesub-culturingintoNutrientAgarmediatoobtaindiscrete

colonies.Afterthat,bacterialidentificationandantibioticsusceptibilitytestwere

done.Accordingtothisstudy,138airbornebacterialcolonieswereisolatedamong

whichStaphylococcusaureuswasthemostdominantone(29%)

However,anotherstudywascarriedoutin7differentcrowdedareasofDhakacityto

findoutthepathogenspresentinDhakacity’sair.Thirteenpotentialpathogenswere

detectedamongwhichShigelladysenteriaeandStaphylococcussppwerefoundto

bemulti-drugresistantwhichisanalarmingconditionforhumanhealth(Nawaretal.,

2021).Inthisstudy,thehighestCFUwas137andthelowestCFUwas1.Total77

bacterialcolonieswerescreenedforpathogenicitytestandbacterialidentification

among whichStaphylococcusspp wasthemostabundantspecies.Thisstudy

focusedonbacterialidentificationandperformedantibiotic-resistanttestswhereas

ourstudy focuses on bacterialidentification on a seasonalbasis including

measurementofvirulencefactor.
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Ourstudyisstillinitsinfancyasaresultnosolidstatementcannotstillbemade

throughtheresultsobtainedfrom pathogenicitytests.However,theresultindicates

thepresenceofpotentialpathogensintheairthatarecapableofcausinghemolysis

in blood agar.Bacterialidentification testswillbeperformed to determinethe

probablepathogens.Theidentificationofthesepathogenicmicrobescanbeapplied

forthe primary screening method ofdisease identification.Furthermore,the

researchwillgiveastatisticalanalysisofwhichareahaswhichkindofmicrobes

through “biochemicaltest”and find outthe “multi-drug resistant”bacteria by

performingamulti-drugresistancetest.Toconclude,thevirulencefactorsofthe

microbesarealsogoingtobemeasuredthatwillcontributetoaccessingtheseverity

ofthediseasecausedbythemicrobes.
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Appendix:

AppendixA

MediaComposition:

CompositionofNutrientAgar:
 0.5%Peptone

 0.3%beefextract/yeastextract
 1.5%agar
 0.5%NaCl
 Distilledwater
 pHisadjustedtoneutral(7.4)at25 °C.

CompositionofMannitolSaltAgar:

 5.0g/Lenzymaticdigestofcasein
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 5.0g/Lenzymaticdigestofanimaltissue

 1.0g/Lbeefextract

 10.0g/LD-mannitol

 75.0g/Lsodium chloride

 0.025g/Lphenolred

 15.0g/Lagar

 pH7.4±0.2at25°C

CompositionofMacConkeyAgar:

 17g/LPeptone(Pancreaticdigestofgelatin)

 3g/LProteosepeptone(meatandcasein)

 10g/LLactosemonohydrate

 1.5g/LBilesalts

 5g/LSodium chloride

 0.03g/LNeutralred

 0.001g/LCrystalViolet

 13.5g/LAgar

 FinalpH7.1±0.2at25°C.

CompositionofEosinMethyleneBlue(EMB)Agar:

 10g/LPepticdigestofanimaltissue

 2g/LDipotassium phosphate

 5g/LLactose

 5g/LSucrose

 0.4g/LEosin–Y

 0.065g/LMethyleneblue

 13.5g/LAgar

 FinalpH7.2±0.2at25°C.
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CompositionofBloodAgar:

 10g/LPeptone

 10g/LTryptose

 5g/LSodium chloride

 15g/LAgar

 FinalpHat25°C:7.3±0.2

Tothebasemedium,5% sterilemammalianbloodisaddedafterautoclavingand

beforepouringontotheplates.

CompositionofDNaseAgar:

 15g/LTryptone

 5g/LSoyapeptone

 2g/LDeoxyribonucleicacid(DNA)

 5g/LSodium chloride

 15g/LAgar

 FinalpH7.3±0.2at25°C.

AppendixB.

Theimportantequipmentusedthroughthestudyarelistedbelow:

 Autoclave,ModelNo:WAC-47,Korea

 Balance(Coreseries):Adam,UK

 Centrifuge,ModelNo:Code:5433000.011Eppendorf,Germany

 Freezer(-20°C)Siemens,Germany

 Incubator,UK

 Laminarairflow,UK

 Micropipettes,Eppendorf,Germany
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 Oven(Universaldryingoven),Model:LDO-060E,Labtech,Singapore

 Refrigerator,Model:0636,Samsung

 VortexMixture,VWRInternational.
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