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Introduction
Theclinicalsymptom

Abstract

Anewmethoddevelopedforin-
vitrosusceptibilitytestinmedicallaboratoriesconsistofmicrotubesorgl
ovescontainingdehydratedtrypticsoyabroth,5%glucose,0.1%bromot
hymolblueandonetypeofantibiotics(ampicillin,tetracyclineandchlora
mphenicol)withcriticalconcentrationMIC(minimuminhibitoryconc
entration)forsusceptibility.Standardqualitycontrol
strainsofbacterial(Escherichiacoli,StaphylococcusaureusandPseudo
monasaeruginosa)suspensionwereadjustedto0.5McFarlandturbidity
standard(1x10°cell/mL)wereusedininoculationthemediaandincubate
dtwohoursat37°C.TheMICofampicillinagainstE.coli,S.aureus,andP.
aeruginosawere4,32,and256pg/mLofthemediaforthebacteriarespect
ively,whiletheMICoftetracyclineagainstbacteriawere512,512and3
2ug/mLrespectively,theMICofchloramphenicolwere512,32and51
2pg/mL,respectively.Where,theresistantbacteriatotheantibioticsco
uldgrowandfermentglucosesugarproducingacolorchangeofthemed
iafrombluetoyellow,whilethesensitivebacteriadonotgroworshown
ochangeincolor.Ourstudyresultcomparedwithcommonusedantibiot
icdiskmethodobtainingsimilarresults. Thisdevelopedmethodcharacte
rizedbyfast(onlytwohours)andlesscostincomparisontoconventional
technigue.Thenewmicrotubestripishighlystable(morethanoneyear)
withmoresensitiveindetectionofvariablepathogenicbacteriaincluding
standardbacteriastrainscomparedwithconventionaltechnique.

dicatesthatthemicroorganismisresistanttoconce

ofaninfectiousdiseasereflects the interaction
ofthepathogenic  microorganism with the
host. Thisinteractionisaffectedbymicrobialvirul
encefactors and thehostimmunestatus.The
symptoms and signs are
differenceaccordingtothesiteandseverityofinfe
ction[1].Thediagnosisrequiresacompositeofinf
ormationincludinghistory,physicalexaminatio
n,radiographicfindings,andlaboratorydata[2].
Thedeterminationofmicrobialsusceptibilityto
antimicrobials is very important
responsibilityofthemicrobiologylaboratoryaft
er microbialdetectionandisolation[3,
4].Thetermsusceptiblemeansthatthemicroorg
anismisinhibitedbyaconcentrationofantimicr
obialagentthatcanbepresentinbloodwiththenor
mallydependeddoseoftheantimicrobialreage
ntandsuggestedthataninfectionoccurredbythi
smicroorganismmaybeappropriatelycontrolled
withtheantimicrobialagent.Microbialresistantin

ntrationsoftheantimicrobialagentthatcanbeob
tainwithnormaldosesandimpliesthatanmicro
bial
infectioncouldnotbesuccessfullytreatedwiththis
antimicrobialagent[5,6].
Manybacteriahaveunpredictablesusceptibilities
toantimicrobialagentsandtheirsusceptibilities
canbemeasuredinvitrotohelpthechoiceofthe
mostappropriate

antimicrobialagent. Thewidelyusedsusceptibil
itytestingmethodsarethediskdiffusionandbrot
hagardilutiontests. TheMIC(minimuminhibitory
concentration)ofaparticulardrugtoaorganismca
nbequantitativelydeterminedin-
vitrothroughthebrothagarordilutiontest. Thesete
stingmethodshavebeenstandardizedandtheNCC
LS(NationalCommitteeofClinicalLaboratorySt
andards)providessusceptibilitytestguidelines[6-
8].Inthisstudywetriedtoimprovenewtechniquef
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orsusceptibilitytestofpathogenicbacteriatothea
ntibiotics.

MaterialsandMethods
MeasurementofMIC(MinimumInhibitoryConce
ntration)

Stocksolution: Ampicillin(Aldrich/Sigma)(50m
g/mL), Tetracycline(Aldrich/Sigma)(5mg/mL),
Chloramphenicol(Aldrich/Sigma)(34mg/mL).

AgarDilution

Theanti-
bacterialagentswasmeasuredbyusingbroadsp
ectrumantibiotics(ampicillin,tetracyclineand
chloramphenicol)ofdifferentconcentrations
(0.5,2,4,8,16,32,64,128,256and512ug/mL)
andinoculatedwithstandardtestedorganisms
(E.coli,S.aureusandP.aeruginosa)whichwer
epreparedbymixingpartofthegrowthfromeachof
5similarcoloniesinsalineandincubatedat37°C
for2hours.

Turbidity  of  the  suspension  was
adjustedto0.5McFarlandstandards(BioMerieux
,France)spectrophotometric
allyat600nmwavelength(1x106cell/mL)[9-11].

PreparationofSusceptibilityStripTest
Theteststripconsistsofmicrotubescontainingdeh
ydrated(lyophilized)mediatrypticsoyabroth,glu
cose(5%)andbromothymolblue(0.1%)andbro
ad-
spectrumantibioticsincriticalconcentrationteste
dforallantibioticswereequivalenttotheMICbr
eakpointforsusceptibilityinsterilecondition.Th
epHwasadjustedto7.4(Alkaline,bluecolor).
ApplicationofStripTest
Bacterialsuspensionofparticularmicroorganis
ms(E.coli,S.aureusandP.aeruginosa)wereinocu
latedintubescontainingvariousantimicrobialage
nts.Afterincubationfor2hoursat37°C,resultswer

ereported(asachangeincolorofthemedia)bynake
deye.

Conventional AntibioticdiscsMethodInoculums
ofthetestorganismwerepreparedashefore.Ste
rilecottonswabsweredependedinthetestandco
ntrolorganismsseparately. Theseswabswere
usedin inoculation of the specified areas
of thePetri-dishes with testand control
organisms.

Later flamed forceps wused to apply
Antibioticdiscswith lightpressureonthe agar
surface after theinoculumshaddried.Finally,
the Petri-disheswereincubatedfor18-24hoursat
37 °C
andtheresultswerereported(radialwidthofthezon
esoutsidetheantibioticdiscs)bynakedeye[11].

ResultsandDiscussion
Tablelshowdifferentconcentrationsofampicilli
ntestedagainststandardbacterialsuspensionofE.
coli,S.aureusandP.aeruginosawereinoculate
dinthemedia.Testedcriticalconcentrationsinster
ileconditionforampicillinwereequivalenttoMIC
breakpointwhichwere4,32,256ug/mL fortestedb
acteria,respectively.While,theaveragenumber
ofbacteriawere15.6x10°,12.9x10%and2.1x10°b
acteria/mL,respectively.TheE.coliwasmorese
nsitivetoampicillinfollowedbyS.aureusandthen
P.aeruginosa.
Table2showstheresultsoftestingthesensitivity
ofstandardpathologicalbacteria(E.coli,S.aure
usandP.aeruginosa)fortetracyclineusingdiffere
ntconcentrationsoftheantibiotics.Whereitwas
notedthatthefocusMICtothebacteriawere512,51
2,and32g/mL,respectively,andtheaveragen
umberofbacteriawere16.2x10°,16.2x10°,an
d5.4x10%bacteriapermL,respectively.
P.aeruginosawasseentobemoresensitivetotetrac
ycline,whereasthebacteriaS.aureusandE.coliha
dthesamedegreeofsensitivity.

Table1 MICs of ampicillin for different concentrations of E. coli, S. aureus and P. aeruginosa.

No. of bacteria(l = 10¢) for different concentration of ampicillin (ug/mL)

Isolates
0.5 2 4 8 16 32 64 128 256 512
E. coli 342 333 15.6 32.7 294 6.9 26.7 252 24 21
S. aureus 24.3 16.8 29.4 16.2 15.9 12.9 3.3 18.9 15 21
P. aeruginosa 204 8.1 7.8 21.9 8.4 4.9 33 24 2.1 1.8
Table2 MICs of tetracycline for different concentrations of E. coli, S. aureus and P. aeruginosa.
No. of bacteria(l * 10¢) for different concentration of tetracycline (ug/mL)
Isolates 0.5 2 4 8 16 32 64 128 256 512
E. coli 48.3 39.9 37.5 35.1 324 29.1 20.1 14.4 19.2 16.2
S. aureus 20.4 17.7 222 333 9.6 25.8 20.1 18.6 17.7 16.2
P. aeruginosa 135 10.5 7.2 21 5.1 54 7.2 8.7 7.2
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Table 3 DMICS of chloramphenicol for different concentrations of E. coli, S. anreus and P. aeruginosa.

No. of bacteria (1 x 10s) for different concentration of chloramphenicol (Lg/mL)

Isolates

0.5 2 4 8 32 64 128 256 512
E. coli 21.9 6.6 33 9.9 17.1 14.4 13.2 12.3 6 42
S. aureus 423 37.8 25.8 23.7 22.8 21.9 26.4 26.1 243 13.8
P. aeruginosa 15.6 11.1 6.6 29.1 7.5 21.9 10.2 39 5.1 48
Table 4 MICs and MBCs of ampicillin, tetracycline and chloramphenicol among E. coli, §. aurens and P. aeruginosa.
Isolates Ampicillin Tetracycline Chloramphenicol
MIC, pg/mL MBC,pg/mL  MIC, pg/mL MBC,pg/ml  MIC, pg/mL MBC, pg/mL
E. coli 4 32 512 128 512 4
S. aureus 32 64 512 16 32 512
P. aeruginosa 256 512 32 16 512 128

Whereas, Table3showedsensitivitytestofdiffere
ntconcentrationsofchloramphenicolagainstthest
andardpathogenicstrains(E.coli,S.aureusand
P.aeruginosa).TheMICofthebacteriawere512,3
2,and512ug/mL,respectively. Theaveragenum
berofbacteriawere4.2x10°21.9x10%nd4.8
x10°bacteriaperml,respectively.ltwasnotethatS
.aureuswasmaoresensitivetochloramphenicol,
whereasthebacteriakE.coliandPseudomonasaer
uginosahadthesamedegreeofsensitivity.
InadditiontotheMICvalue,theMBC(minimum
bactericidalconcentration)valueofantibioticswa
sestimatedforallpathogenicstrainsasitisshow
ninTable4.
ThoughthevaluesoftheMBCofampicillinwere
32,64,and512ug/mLforE.coli,S.aureusandP.
aeruginosa,respectively,butMBCoftetracycline
werel28,16and16ug/mLforstandardbacteria,re
spectively.

TheMBCofchloramphenicolwere4,512,and1
28ug/mLrespectivelyfortestedbacteria.
Inthisstudyglucosesugarselectedinthepreparatio
nofthenewteststripbecausemosttypesofbacteria
containingtheenzymefermentedglucosesugar.B
romothymolbluedyewasthemostsuitabledyeu
sedtoindicatefermentationprocessandcannoteth
ecolorchangeclearlywiththenakedeyesasitisinFi
g.1.
Theprocessoffreezedryinghadimportantrolein
maintainingculturemediainthepocketsofteststri
psandcontrolsmallquantitiesusedinadditiont
otheabilitytokeepforalongtimeatlowtemper
atures(4-6°C).
Weconcludedfromtheresultsofthestudyprovidea
greatopportunitytoworkindiagnosticlaboratorie
s,wherevertheyarelocatedinsideoroutsidethe
provinces.Theimplementationofpotentialsensiti
vity
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a- Micro tubes strip before inoculated bacterial growth
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b-Microtubesstripafterinoculatedbacterialgrowth
Fig.1Antibioticsusceptibilitytestperformingmicrotubesstripbefore(a)andafter(b)inoculatedbacterialgro

wth.
Bluecolor:sensitive;Yellow:resistancebacteria.
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testingandprovidingofbestservices,aswellasred

ucingthecostandmaterials,alltheserequiredfore
conomysupporttoachievesensitivitytestforbacte
rialtypes.Recognizabletotaperecordalsoreduc
edtheperiodrequiredtoachievethedesiredgoalof

24hoursto2hoursandthisreducestheeffortandinc
reasesthespeedofthedeliveryoftherequiredtreat

menttothepatient.Finally,werecommendtheM
inistryofHealthfortheadoptionofthewaytoensur

ethetestrequiredinalldiagnosticlaboratories.
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