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Microbe WarsMicrobe Wars

Who Is Winning ?Who Is Winning ?
Paul D. EleazerPaul D. Eleazer

University of Alabama at BirminghamUniversity of Alabama at Birmingham

The Second Golden Age of MicroThe Second Golden Age of Micro

Previously undiscovered organismsPreviously undiscovered organisms
Newly discovered microbial causes of Newly discovered microbial causes of 
familiar diseasesfamiliar diseases
Microbial diversity is increasingMicrobial diversity is increasing

The Tooth is not a stoneThe Tooth is not a stone
Many microbeMany microbe--sized paths and cavessized paths and caves

Now we are learning about long-term diseases

Three Great Divisions of LifeThree Great Divisions of Life
on Earthon Earth

•• Eukaryotes Eukaryotes 
•• BacteriaBacteria
•• ArcheaArchea

–– We just found themWe just found them
–– Most primitiveMost primitive
–– MethanobrevibacterMethanobrevibacter

intraorallyintraorally

Outline:Outline:

1.1. Know your EnemyKnow your Enemy

2. Our Weapons2. Our Weapons

Life Forms That Life Forms That 
Dental ProblemsDental Problems

BacteriaBacteria
FungusesFunguses
SpirochetesSpirochetes
VirusesViruses
PrionsPrions

Old: 350 oral 
species, now 
700-900

Viable,  Not 
Cultivable

New names

Bacteria have many Bacteria have many 
ways to defeat ways to defeat 
antibioticsantibiotics

•• Shut down metabolismShut down metabolism
•• Community activity (Biofilm)Community activity (Biofilm)

–– Quorum sensingQuorum sensing
–– Gene expressionGene expression

•• MutationMutation

Bacteria are everywhereBacteria are everywhere
•• 2.8 Kilometers below Antarctic ice, with 2.8 Kilometers below Antarctic ice, with 

reproduction once every 300 yearsreproduction once every 300 years
•• 1 mile below Seattle living only on rocks and 1 mile below Seattle living only on rocks and 

waterwater
•• Salt minesSalt mines
•• At deep sea vents At deep sea vents ––

–– very high temperature and pressurevery high temperature and pressure

•• Bacteria are Bacteria are Very PromiscuousVery Promiscuous w/ their DNAw/ their DNA

FungusesFunguses
••Hard to killHard to kill

––Same protein metabolism as usSame protein metabolism as us

•• Candida albicansCandida albicans
Actinomyces Actinomyces –– now called a bacteria, was a now called a bacteria, was a 
““fungusfungus””

Geriatric (root) cariesGeriatric (root) caries

Hard to kill Hard to kill –– 4 w. PCN4 w. PCN or  or  Sx +1 w. PCNSx +1 w. PCN

SpirochetesSpirochetes
•• Hard to culture, Hard to culture, 
•• Most every dental sample has lotsMost every dental sample has lots

–– DahleDahle, , TronstadTronstad & Olsen & Olsen Oral Oral MiicrobiolMiicrobiol ImmunolImmunol’’9393

in in allall necrotic pulps necrotic pulps 
–– Baumgartner Baumgartner JOE JOE ’’0303 –– 61% of abscess/61% of abscess/cellulitiscellulitis
–– SiqueiraSiqueira JOE JOE ’’0101 –– 60% T. 60% T. denticoladenticola in pusin pus

•• New PCR methods help New PCR methods help 
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VirusesViruses
•• BacteriophagesBacteriophages

–– Transfer DNA between bacteriaTransfer DNA between bacteria

•• Hepatitis BHepatitis B
–– No longer a problemNo longer a problem

•• Hepatitis C = 1.6% US populationHepatitis C = 1.6% US population
–– Still a risk, but getting betterStill a risk, but getting better
–– Many infected patients unawareMany infected patients unaware
–– Liver function ?Liver function ?
–– Maybe not so many in dental aerosolMaybe not so many in dental aerosol

•• Adam PowellAdam Powell’’s research at UABs research at UAB

PrionsPrions
•• Just a chain of proteinsJust a chain of proteins
•• Can duplicate itselfCan duplicate itself
•• Autoclaving ineffectiveAutoclaving ineffective

–– Alkaline soak before autoclavingAlkaline soak before autoclaving

•• Bind to steelBind to steel

Problem:Problem:

••Sicker PatientsSicker Patients
••Stronger BacteriaStronger Bacteria

We can fight bacteriaWe can fight bacteria
But,But, they are more evil than suspectedthey are more evil than suspected

BiofilmBiofilm
DNA bankDNA bank
Quorum sensingQuorum sensing
Physical barrierPhysical barrier

MotilityMotility
AnachoresisAnachoresis

E. coli w/ piliLuxLux & Shi & Shi CritCrit Rev Rev 
Oral Oral BiolBiol Med Med ‘‘0404

Endo LandmarkEndo Landmark
••Kakahashi, Stanley, and Kakahashi, Stanley, and 

Fitzgerald, OOO 1965Fitzgerald, OOO 1965
GermGerm--free rats pulp free rats pulp 
exposures healed rapidlyexposures healed rapidly

Endo BacteriaEndo Bacteria
•• Caries = aerobes and facultativesCaries = aerobes and facultatives

oxygen + sugar oxygen + sugar acidacid
•• Penetration into pulp = less oxygenPenetration into pulp = less oxygen

––Facultatives and Obligate Facultatives and Obligate 
anaerobesanaerobes

•• Bacteria in tubulesBacteria in tubules
––Miller 1890; Love (Miller 1890; Love (Crit. Reviews, 2002)Crit. Reviews, 2002)

––even in older dentineven in older dentin (Fouad JOE 2009)(Fouad JOE 2009)

MunsonMunson’’s researchs research

•• Used PCR & found 20+ different Used PCR & found 20+ different 
bacteria types in av. Endo infectionbacteria types in av. Endo infection

•• Kumar found same # in perio Kumar found same # in perio 
infectionsinfections

•• Viable, not CultivableViable, not Cultivable

JDR 2002JDR 2002

Bacteria Bacteria 
are are 
smaller smaller 
than than 
tubulestubules

Chronic canal infection:Chronic canal infection:

More tubules infectedMore tubules infected

Bacteria go deeper in Bacteria go deeper in 
tubulestubules

Siqueira – Actinomycosis 
in 5-10% of endo cases

•• Slow growingSlow growing
•• HyphaeHyphae
•• Tx w/ sx. + PCN x 1w.Tx w/ sx. + PCN x 1w.
•• Tx w/ NSRCT + PCN x 4w.Tx w/ NSRCT + PCN x 4w.

IEJ IEJ ’’02, OOO 02, OOO ‘‘0303

Other antibiotics work too (LeCorn, Vertucci Other antibiotics work too (LeCorn, Vertucci …… JOE JOE ’’07) 07) 
More time is needed More time is needed -- Metronidazole does not workMetronidazole does not work
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Pathways to the PulpPathways to the Pulp
• Bacteria are 

everywhere
• Anachoresis
• Dentin tubules

– caries
– prophy
– abrasion, etc.
– “long in the 

tooth”

• Fractures

•• Pulp capsPulp caps
•• Leaking MarginsLeaking Margins
• Perio disease

Oral Bacteria Oral Bacteria Heart DiseaseHeart Disease

•• NonNon--venereal venereal ChlamydiaChlamydia
•• Porphyromonas gingivalisPorphyromonas gingivalis
•• Did the heart bacteria cause Did the heart bacteria cause 

perio diseaseperio disease
•• What about antibiotic tx for What about antibiotic tx for 

heart disease ?heart disease ?

Biofilm ProblemBiofilm Problem
•• Can form outside root Can form outside root 
•• Quorum sensingQuorum sensing
•• Persister cell (like Persister cell (like 

submarine)submarine)
•• Problem for ImplantsProblem for Implants

–– JointsJoints
–– Penile implants ? DentalPenile implants ? Dental
–– Breast implants OKBreast implants OK

HH22OO22

Antibiotics Prior to Antibiotics Prior to 
Endo Appointment ?Endo Appointment ?

•• Yes, if infected, without drainageYes, if infected, without drainage
•• Will Will notnot help pulpitis without necrosishelp pulpitis without necrosis
•• American Academy of Orthopedic SurgeonsAmerican Academy of Orthopedic Surgeons

2009: 2009: AllAll joint patients should get joint patients should get 
prophylactic antibiotics before invasive prophylactic antibiotics before invasive 
dental dental txtx. . –– No time limitNo time limit after after sxsx..

–– Vasculature around joint is very differentVasculature around joint is very different

New Research on New Research on BactBact. Endocarditis. Endocarditis

•• Lockhart et al. Lockhart et al. CirculationCirculation 2008;117:3118.2008;117:3118.
•• Lit review:Lit review:

–– 170 oral species in blood170 oral species in blood
–– 275 species caused IE275 species caused IE
–– Merging lists Merging lists 98 species98 species

•• N = 290 patients for dental extractionN = 290 patients for dental extraction
–– Gr. 1 Brushing alone (extraction after study)Gr. 1 Brushing alone (extraction after study)
–– Gr. 2 Gr. 2 AmoxAmox, ext. after 1 hour, ext. after 1 hour
–– Gr. 3 Ext. Gr. 3 Ext. wowo/ antibiotic/ antibiotic

Results: Results: IEIE--causingcausing BacteremiaBacteremia

•• Extraction worstExtraction worst
•• Reduced Reduced 

w/Antibiotic w/Antibiotic 
•• Brushing Brushing onlyonly

Yellow = procedureYellow = procedure

Prophylactic Antibiotics ?Prophylactic Antibiotics ?
•• Cochrane ReviewsCochrane Reviews

–– Sickle cell pts. w/ antibiotic = fewer pneumococcal Sickle cell pts. w/ antibiotic = fewer pneumococcal 
infectionsinfections

–– CC--sections pts. w/ antibiotics = fewer infectionssections pts. w/ antibiotics = fewer infections
–– CF pts. w/ antibiotics = no difference in groupsCF pts. w/ antibiotics = no difference in groups
–– Bronchitis pts. w/ antibiotics = slightly betterBronchitis pts. w/ antibiotics = slightly better
–– Pulpitis w/ antibiotics = same painPulpitis w/ antibiotics = same pain

(Did the coverage keep the pulpitis from(Did the coverage keep the pulpitis from
progressing into an abscess?)progressing into an abscess?)

Biofilm Biofilm 
challenges challenges 
our our 
therapytherapy

Costerton says 
1000 X antibiotic 
concentration 
needed to kill all 
biofilm bacteria

Endo-Perio –
Will not respond 
to endo and 
antibiotics

Biofilm = Genetics changes Biofilm = Genetics changes 
BacteriaBacteria
•• Planktonic form = Planktonic form = 

free swimmingfree swimming
–– What we grow in What we grow in 

lablab
•• When attached, When attached, 

they choose they choose 
different genes different genes 
from their DNA and from their DNA and 
thus thus behave verybehave very
differentlydifferently Party Time !Party Time !
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Much of change we see is actually  Much of change we see is actually  
already therealready there

That is:That is:
Bacterial adaptability is less Bacterial adaptability is less 

from mutation than from from mutation than from 
gene expressiongene expression

BiofilmBiofilm
•• Attaches w/ holdfastsAttaches w/ holdfasts
•• Slime = extracellular food storage Slime = extracellular food storage 
•• TumbleweedTumbleweed--like matslike mats
•• Outer layer = protection Outer layer = protection 
•• Quorum sensingQuorum sensing
•• Gene swappingGene swapping

How do Obligate Anaerobes How do Obligate Anaerobes 
survive from one site to the survive from one site to the 

next ?next ?

••BiofilmBiofilm
––Core cells surviveCore cells survive

•• Cell membrane shuts poresCell membrane shuts pores
•• Metabolism stops Metabolism stops 

Dental Dental 
microbes microbes 
cause brain cause brain 
abscessabscess

Sullivan, 1990, J Bone Joint Surg

Can bacteria go thru vessel wallCan bacteria go thru vessel wall
(Can one tooth(Can one tooth’’s infection spread to another)?s infection spread to another)?

LemierreLemierre’’s Disease = s Disease = Fusobacterium Fusobacterium 
necrophorumnecrophorum from neck infection from neck infection 
spreads into jugular vein to cause a spreads into jugular vein to cause a 
clot.  Also spreads into mediastinum clot.  Also spreads into mediastinum 
(lungs)(lungs)

EnterococcusEnterococcus faeceumfaeceum (flesh eating (flesh eating 
bacteria)bacteria)

LemierreLemierre’’s s 
DiseaseDisease

Bacteria Bacteria 
grow grow 
through through 
jugular jugular 
-- Acute lung Acute lung 
infectionsinfections
--DentalDental
Source Source ––
ShiotaShiota Chest Chest ‘‘0202

UABUAB’’ss Dr. Centor: 10% of sore Dr. Centor: 10% of sore 
throats are F. necrophorum, throats are F. necrophorum, 
more deaths recently more deaths recently 

Antibiotics 
are 
indicated for 
active 
infections

Danger Danger –– Up or DownUp or Down

Morse, Clinical Endodontology, 1974Morse, Clinical Endodontology, 1974

Canine Canine 
Space Space 
Swelling Swelling 
into into 
Cavernous Cavernous 
SinusSinus

35% mortality35% mortality

Morse, Clinical Endodontology, 1974Morse, Clinical Endodontology, 1974



5

Sublingual Sublingual -- SubmandibularSubmandibular

•• Sublingual SpaceSublingual Space
–– Above mylohyoid muscle, displaces Above mylohyoid muscle, displaces 

tonguetongue

•• Submandibular spaceSubmandibular space
–– Below mylohyoid muscle, into neckBelow mylohyoid muscle, into neck

•• Mylohyoid has no posterior boundary, Mylohyoid has no posterior boundary, 
infection can get into neck easilyinfection can get into neck easily

Buccal Buccal 
space space ––
maxillary maxillary 
molar can molar can 
look like look like 
mandibularmandibularMorse, Clinical Endodontology, 1974Morse, Clinical Endodontology, 1974

Active TuberculosisActive Tuberculosis
••Patients Patients cannotcannot
be treated in your be treated in your 
officeoffice

Clinical Clinical 
Warning:Warning:

•• New strains of New strains of Mycobacterium Mycobacterium 
tuberculosistuberculosis are resistant to are resistant to 
all antibioticsall antibiotics

•• Tuberculosis bacteria are Tuberculosis bacteria are 
suspended in aerosols for suspended in aerosols for 
hourshours

•• Dental treatment creates Dental treatment creates 
these aerosolsthese aerosols

Others Harmed

Clostridium difficileClostridium difficile
•• Most common cause of abc.Most common cause of abc. diarrheadiarrhea
•• 19781978--83, we blamed clindamycin83, we blamed clindamycin
•• 19831983--2003 worst was cephalosporins2003 worst was cephalosporins
•• Now, cases harder to treat Now, cases harder to treat Bartlett Ann Bartlett Ann IntInt Med Med ‘‘0606

•• TxTx.: metronidazole 250 qid or 500 tid x 10 d..: metronidazole 250 qid or 500 tid x 10 d.
•• Not Vancomycin b/c VREFNot Vancomycin b/c VREF

IV Bisphosphonate Patients Take 
Penicillin Continuously

1.   Know your Enemy1.   Know your Enemy

2.   Our Weapons2.   Our Weapons

OutlineOutline Our WeaponsOur Weapons
••TechniquesTechniques
••DisinfectantsDisinfectants
••Antimicrobial drugsAntimicrobial drugs
••ProbioticsProbiotics
••Culture and Sens. TestCulture and Sens. Test

Recent ChangesRecent Changes
An MRSA variant repels Vancomycin action An MRSA variant repels Vancomycin action 

by buttressing its cell wallby buttressing its cell wall
Sieradzke and Tomasz Antimicrob 
Agents Chemo 2006; 50:527-533

Vancomycin interferes with cell Vancomycin interferes with cell 
wall synthesiswall synthesis
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Our techniquesOur techniques
••Handwashing is 10 X Handwashing is 10 X 

better than disinfectant better than disinfectant 
hand rub hand rub (Clinton, unpublished)(Clinton, unpublished)

••Change gloves after rubber Change gloves after rubber 
dam placed dam placed (Luckey)(Luckey)

Jeff LuckeyJeff Luckey’’s Studys Study
•• J Endodontics, 2006, p.646J Endodontics, 2006, p.646
•• Our exam gloves in box = very low Our exam gloves in box = very low 

bacteria count, even after a week in the bacteria count, even after a week in the 
operatoryoperatory

•• Very high bacteria count after exam, Very high bacteria count after exam, 
anesthesiaanesthesia

•• Should change to new gloves after rubber Should change to new gloves after rubber 
dam placed and tooth disinfecteddam placed and tooth disinfected

Stephen Thomas Stephen Thomas –– UABUAB

••HH22OO22 killed killed intracanalintracanal
anaerobe much faster than anaerobe much faster than 
air exposureair exposure

Endo TechniqueEndo Technique
••We really should use We really should use 
better sterile technique better sterile technique 
for endofor endo
––Barrier for xBarrier for x--ray machine ?ray machine ?
––Film packet to darkroom ?Film packet to darkroom ?

Dirty Area on TrayDirty Area on Tray

•• Keep a dirty area for used itemsKeep a dirty area for used items
•• Dixie cup of disinfectant for used Dixie cup of disinfectant for used 

filesfiles
–– Protection from stick injuryProtection from stick injury

•• Block anesthesiaBlock anesthesia
•• Consider anatomyConsider anatomy
•• Consider gravity Consider gravity 
•• Cut to boneCut to bone
•• Many need to open boneMany need to open bone
•• Consider inConsider in--dwelling draindwelling drain
•• Antibiotic ?Antibiotic ?

Incision for Drainage

Anesthesia for I & DAnesthesia for I & D

•• BlockBlock
Infiltration into acidic pH = poorInfiltration into acidic pH = poor
Wand = poorWand = poor
Pressure from anesthetic = poorPressure from anesthetic = poor

•• FreezeFreeze

1500 B.C.1500 B.C. Drain by Drain by 
AspirationAspiration
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DisinfectantsDisinfectants
•• Kill quicklyKill quickly

–– No problem with No problem with 
resistanceresistance

•• Damage host cellsDamage host cells
–– Keep in canalKeep in canal

Clorox Clorox 
periapicallyperiapically

Antibiotics vs. DisinfectantsAntibiotics vs. Disinfectants

•• Antibiotics attack only bacteria Antibiotics attack only bacteria 
–– Metabolic differencesMetabolic differences
–– Structural differencesStructural differences
–– Spare host cellsSpare host cells

•• DisinfectantsDisinfectants
–– Kill fast (no resistance)Kill fast (no resistance)
–– Host cells harmed tooHost cells harmed too

Routine Canal IrrigantsRoutine Canal Irrigants
•• CloroxClorox
•• Chlorhexidine  2%Chlorhexidine  2%
•• IodineIodine--potassium iodidepotassium iodide
•• EDTAEDTA
•• MTADMTAD

–– Tetracycline, citric acid, detergentTetracycline, citric acid, detergent

Remove Smear Layer = get Remove Smear Layer = get 
to bacteria in tubulesto bacteria in tubules

••ShahravanShahravan JOE 2007 Syst. Review (EDTA, various acids, Tetra.)JOE 2007 Syst. Review (EDTA, various acids, Tetra.)

Intracanal medsIntracanal meds
•• One visit or Two ?One visit or Two ?
•• Phenolics ? Phenolics ? 
•• Calcium hydroxide Calcium hydroxide 

–– selects for selects for Enterococcus faecalisEnterococcus faecalis
–– pH dissipates to cementum, & with timepH dissipates to cementum, & with time
–– may help external resorptionmay help external resorption

•• Ca(OH)Ca(OH)22 + another disinfectant+ another disinfectant

Calcium hydroxide is Calcium hydroxide is 
dangerousdangerous

Endo #31Endo #31 Lindgren, J Oral MLindgren, J Oral M--F Sx.F Sx.‘‘0202

Ca(OH)2 #29 Paresthesia / surgeryCa(OH)2 #29 Paresthesia / surgery

Ahlgren et al. OOO, 2003Ahlgren et al. OOO, 2003

Calcium hydroxide Calcium hydroxide 
needs a second needs a second 
disinfectantdisinfectant

and Time tooand Time too

Powder = pH 12Powder = pH 12

Commercial versions = pH 10Commercial versions = pH 10

Calcium Calcium 
Hydroxide Hydroxide 
Needs a Needs a 
second second 
germicidegermicide

Sigma-Aldrich 

800-558-9160

#10,945-2   $10.40/5g

50-50 Iodoform & Ca(OH)2

Clorox needed to dissolve tissueClorox needed to dissolve tissue

Mand. 2 PMMand. 2 PM

Max. MolarsMax. Molars

BjorndahlBjorndahl and Skidmoreand Skidmore
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Chlorhexidine ?Chlorhexidine ?
•• Substantivity w/ Substantivity w/ 

dentindentin

CHX + CHX + NaOCLNaOCL

ParaPara--chloroanilinechloroaniline precipitateprecipitate
–– Brown color (even @ 0.19% Clorox)Brown color (even @ 0.19% Clorox)
–– Unknown implicationsUnknown implications

•• LeakageLeakage
•• Systemic Systemic methemoglobinemiamethemoglobinemia

BasraniBasrani et al. (Toronto) JOE Aug. 2007et al. (Toronto) JOE Aug. 2007

Clorox + Chlorhexidine Clorox + Chlorhexidine 
•• A carcinogenic, A carcinogenic, 

brownbrown--staining staining 
precipitate formsprecipitate forms

MTAD ?MTAD ?
•• TetracyclineTetracycline
•• Citric acidCitric acid
•• DetergentDetergent
•• 5 minute soak after instrumentation5 minute soak after instrumentation

Laser  Laser  -- RadiosurgeryRadiosurgery

••Kill bacteriaKill bacteria
••Live bacteria and viruses in Live bacteria and viruses in 

smoke plumesmoke plume

No technique kills 
everything

Summary:  Everything 
works, but nothing kills 
everything

Nair (TEM & LM) fins harbor Nair (TEM & LM) fins harbor 
many bacteria / pulp, even many bacteria / pulp, even 
after 5.25% Cloroxafter 5.25% Clorox

Disinfectants for perio Disinfectants for perio 
biofilm ?biofilm ?

•• Chlorhexidine worksChlorhexidine works
•• Listerine worksListerine works
•• Paul Keyes Paul Keyes 

––19701970’’SS
––HH22OO22 + baking soda+ baking soda

Why Give AntibioticsWhy Give Antibiotics

••Patient demandPatient demand
••Treat existing infectionTreat existing infection
••Prevent infection (pain)Prevent infection (pain)

Endo Tip: Is patient swollen ?  
Febrile ?

Rapid WorseningRapid Worsening
Airway ? Headache / vision ?Airway ? Headache / vision ?

Monitor FeverMonitor Fever
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My RegimenMy Regimen
•• Monitor signs / symptoms, Monitor signs / symptoms, 

including fever including fever 
•• Bactericidal drug, change if Bactericidal drug, change if 

no better wi/ 24 hoursno better wi/ 24 hours
•• Bacteriostatic drug, change Bacteriostatic drug, change 

if no better wi/ 48 hoursif no better wi/ 48 hours

LowLow--Dose Antibiotics OK ?Dose Antibiotics OK ?

•• Periostat Periostat –– anticollagenaseanticollagenase = antitumor ?= antitumor ?
•• Azithromycin used in subAzithromycin used in sub--lethal dose = lethal dose = 

breaks up biofilm without killing breaks up biofilm without killing 
PseudomonasPseudomonas

•• Topical antibiotics Topical antibiotics –– FDA = OKFDA = OK
•• Intracanal antibiotics ?Intracanal antibiotics ?
•• No, get mutations: No, get mutations: KohanskiKohanski MolecMolec. Cell 2010. Cell 2010

News from the Research LabNews from the Research Lab

•• TigecillinTigecillin ((TigacilTigacil) new IV tetracycline has ) new IV tetracycline has 
FDA approvalFDA approval

•• Scripps Institute changed only one atom in Scripps Institute changed only one atom in 
vancomycin and got a much broader kill vancomycin and got a much broader kill 
spectrum, including Vancomycin Resistant spectrum, including Vancomycin Resistant 
Enterococcus (VRE)Enterococcus (VRE)

•• New antibiotic substitutes bad protein in New antibiotic substitutes bad protein in 
bacterial membrane (bacterial membrane (SrinivasSrinivas, , SciSci 19  Feb 19  Feb 
’’10)10)

•• ZefteraZeftera –– anti MRSA anti MRSA driugdriug OK in Canada OK in Canada ‘‘0808
•• More will follow shortlyMore will follow shortly

Probiotics Probiotics –– Fight bad Fight bad 
bugs w/ good bugsbugs w/ good bugs

•• Great hopeGreat hope
•• Some out compete pathogensSome out compete pathogens

–– AdherenceAdherence
–– Fight for groceriesFight for groceries
–– Make antibacterial productsMake antibacterial products

Dentists Culture ???Dentists Culture ???

U of L U of L –– UAB systemUAB system
Needle aspirate, Needle aspirate, 
Inoculate culture, Inoculate culture, 
Shake,Shake,
Divide culture in vessels w/ antibiotic disks,Divide culture in vessels w/ antibiotic disks,
Incubate, Incubate, 
Read in 24 and 48 hoursRead in 24 and 48 hours

Immediate inoculation Immediate inoculation –– No 0No 02

Different antibiotic in each tubeDifferent antibiotic in each tube

No growth = good possibility of No growth = good possibility of 
antibiotic successantibiotic success

24 hours24 hours

Our System Avoids OxygenOur System Avoids Oxygen

Anaerobe SystemsAnaerobe Systems

Morgan Hills, CAMorgan Hills, CA

408408--782782--75577557

SummarySummary
•• Bacteria are everywhere and Bacteria are everywhere and 

resistance is risingresistance is rising
•• Patients are less healthyPatients are less healthy
•• We must use antibiotics (wisely)We must use antibiotics (wisely)
•• Return to scrupulous sterile techniqueReturn to scrupulous sterile technique

–– More time for chemoMore time for chemo--




