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Kim Jin-Man
Advisor:Prof.ChoiGwang-juPh.D.
DepartmentofMedicine,
GraduateSchoolofChosunUniversity

임상에서 흔히 분리되는 13가지 절대 무산소 세균 종들이 모두 brainheart
infusion(BHI)agar(DIFCO,USA)에서 48시간 내에 배양되었다.배양에 필
요한 엄격한 무산소 환경은 저자가 고안한 일회용 무산소 봉투(DASTech,
Gwangju,KOREA),팔라듐 촉매 10그람(HeesungEngelhard,Korea)그리
고 역시 저자가 새로 고안한 일회용 무산소 가스팩(H2 +CO2,DASTech,
Gwangju,KOREA)을 사용하여 조성하였다.실험에 사용된 한천배지는 환원
혹은 비환원 BHIagar,5% 사람 적혈구 용해액을 함유한 환원 혹은 비환원
BHIagar,그리고 5% 사람 적혈구 용해액을 함유한 Wilkins-Chalgrenagar
였다.한천배지의 환원은 사용 전 24시간 동안 무산소 봉투에서 이루어졌다.
절대 무산소 세균 13주 가운데 11주가 비환원 BHIagar에서 성장하였고 그
리스트는 다음과 같다. (ATCC 25285),

(KCTC2639), (KCTC3281),
(KCTC 5009), (KCTC 3269),
(ATCC 12464), (KCTC 3266),

(KCTC 2488),
(KCTC 3321),

(KCTC 3314), (ATCC 17747).그러나
(ATCC35239)와 (ATCC33277)는 환원



된 BHIagar에서만 성장하였다.13균주 모두 5% 사람 적혈구 용해액이 함
유되지 않은 환원된 BHIagar에서 충분한 성장을 보였다.이 결과는 이제까
지 국내외 표준균주 공급처들이 제시하는 까다로운 배지의 조성들을 적용하
지 않더라도 BHIagar만으로도 충분히 상기 균주들에 대한 실험을 할 수 있
음을 의미한다.

: Anaerobic bacteria, brain heart infusion agar, disposabe
anaerobicgassystem
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IIINNNTTTRRROOODDDUUUCCCTTTIIIOOONNN

Manyanaerobicbacteriaresearchershaveeverfeltembarrassedinthe
choiceofmediaforanaerobicbacteriaculture.Itisbecausetheyoften
experience difficulty to purchase or make anaerobic culture media
recommendedbybiologicalresourcecenterslikeAmericanTypeCulture
Collection,Korean Collection for Type Cultures,etc.A number of
anaerobicbacteriaresearchershavegenerally used disposableanaerobic
gas pack in the anaerobic jar or disposable anaerobic pouch (BBL,
BECTON DICKINSON, USA) (MERCK, GERMANY) for a simple
anaerobic culture.Author had difficulties severaltimes in anaerobic
bacteriacultureusing BBL anaerobicgaspack system.Itspreparation
timeoftheabsoluteanaerobicconditionwasalwaysover2hours,and
strictanaerobic bacteria like or

did often grow notorvery slowly underBBL anaerobicgas
system.Authorhasthereforedevelopedanew disposableanaerobicgas
system being abletocreatetheabsoluteanaerobiccondition within 20
minutes.Theaim ofthisstudy wasto evaluatewhetherwell-known
obligate anaerobic bacteria willgrow on unreduced BHIagar under
aerobicmanipulationandthenew anaerobicgassystem ornot.
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MMMAAATTTEEERRRIIIAAALLLSSSAAANNNDDD MMMEEETTTHHHOOODDDSSS

111...TTTyyypppeeessstttrrraaaiiinnnsss
TypestrainsusedinthisexperimentarelistedatTable1.

222...MMMeeedddiiiaaa
a)Brainheartinfusionagar(DIFCO,USA)
b)Humanerythrocytelysatesupplement
Citrated-humanbloodwascentrifugedat2,500rpm for15minutesina

table-topcentrifugewitharotatingradiusof14cm,andthesupernatant
was removed by aspiration.The packed cells were resuspended with
phosphatebuffered saline (0.01M,pH 7.2)and centrifuged.This wash
procedurewasrepeatedtwice.Finally,thevolumetricconicaltubes(50㎖,
SUPERCONⓇ,IL-SIN,Seoul,Korea)which contain packed cells were
resuspendedwithdistilledwatertorestoretheirvolumestowholeblood
volume.Subsequently,theresuspended erythrocytesolution waspoured
intoflexibleplasticbottles(125㎖,REDI-PAKⓇ,WHEATON,MILLVILLE,
NJ,USA).Eachbottlewhichcontain50㎖ oferythrocytesuspensionwas
frozenfor20minutesinadeepfreezer(-80℃).Afterthat,bottleswere
thawedpromptly.Thisfreezingandthawingprocedureswererepeated5
times for the complete hemolysis of erythrocyte. The hemolyzed
erythrocytesolutionwasdilutedtwoandahalftimeswithdistilledwater
andcentrifugedat15,000rpm foronehourinarefrigeratingcentrifuge
(VS-21SR,Vision Scientific Co.,Seoul,Korea).The supernatant of
hemolyzederythrocytesolutionwascarefullycollected,filter-sterilizedby
a disposable syringe filter (0.45㎛,CORNINGⓇ,Corning Incorporated
CorningNY14831,Germany)andstoredinafreezer(-20℃).
c)Wilkins-Chalgrenanaerobeagar(OXOID,England)
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333...DDDiiissspppooosssaaabbbllleeeaaannnaaaeeerrrooobbbiiicccgggaaassssssyyysssttteeemmm
Fortheconditionofanaerobicenvironment,authordevelopedthenew

disposableanaerobicgassystem (DASTech,Gwangju,Korea).(1)(2)Its
chemicalprincipleofhydrogengenerationisasfollows.Silica(SiO2)and
sodium borohydride(NaBH4)tabletsreactwithwater,andvolatilehydride
(SiH4)isgenerated.ItspresencewasdemonstratedbyInductivelyCoupled
Plasma-Mass Spectrometry (ICP-MS,Thermo Electron Corporation 81
Wyman StreetWaltham,MA 02454-9046 United States)(Fig.1)and
hydridegenerator(SPECTROFLAME,SPECTRO A.I.GmbH Boschstr10,
D-47533 Kleeve,Germany).The chemicalreaction formula ofvolatile
hydride generation is deduced as follows;BH4- + 15H+ + 3SiO2 →
H3BO4+3SiH4↑ +2H2O
Hydrogensofvolatilehydridecombineeasilywithoxygenbypalladium

catalystunderaclosedsystem (DASTech,Gwangju,Korea)andbecome
watervapor.Thedisposableanaerobicgaspack(Fig.2)consistedoftwo
parts.Hydrogengenerationpartcontainstwosodium borohydridetablets
(each tabletweightis 560㎎)and silica (SiO2,250㎎).Carbon dioxide
generation partcontainsonecitricacid tablet(580㎎)and onesodium
bicarbonatetablet(520㎎).Eachparthasonenarrow tippedplastictube,
andeach10㎖ oftapwaterispouredintotheplastictubes.Catalystis
10gof0.5% palladium coatingaluminapellets(HeesungEngelhard,Korea).

444...CCCuuullltttuuurrreeecccooonnndddiiitttiiiooonnn
BHIagar,BHIagarsupplementedwith5% humanerythrocytelysate

and Wilkins-Chalgren anaerobe agar supplemented with 5% human
erythrocytelysatewereusedinstateofreductionornon-reduction.The
disposableanaerobicenvelopehavingusedinthisexperimentisshownin
Figure3.Alltype-strainswerehandledintheaerobicconditionexcepting
culturecondition(strictanaerobic,5~10% CO2,37℃).
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RRREEESSSUUULLLTTTSSS

Eleven strains have well grown on unreduced BHI agar except
and (Table 1).Both

strainshavegrownonreducedBHIagar,but
has not grown even on reduced Wilkins-Chalgren anaerobe agar
supplemented with 5% human erythrocyte lysate (Table 2).

has grown on reduced BHI agar with
supplementedwith5% humanerythrocytelysatebetterthanothermedia
(Table2).
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DDDIIISSSCCCUUUSSSSSSIIIOOONNN

Theaim ofthisstudy wastoevaluatewhetherwell-knownobligate
anaerobic bacteria willgrow on unreduced BHI agar under aerobic
manipulationandthenew anaerobicgassystem1,2ornot.Elevenstrains
ofobligateanaerobicbacteriaexcept (ATCC 35239)
and (ATCC 33277)showednormalgrowthon
unreducedBHIagar,reducedBHIagar,BHIagarsupplementedwith5%
human erythrocyte lysate and Wilkins-Chalgren anaerobe agar
supplementedwith5% humanerythrocytelysateafter48hoursculture.
Therewasnotanydistinctionincolonysizesbetweenmedia.

and didnotgrow onunreducedmedia.
didnotgrow evenonreducedWilkins-Chalgren

anaerobe agar, but on reduced BHI agar and reduced BHI agar
supplemented5% humanerythrocytelysate.Theseresultsweregottenby
useofauthor'snew anaerobicgaspackand10gofspheretypepalladium
catalyst,butcomparativestudywasnotdonebetweenthenew anaerobic
gas system and BBL anaerobic gas system.Many anaerobic microbe
researchersareperplexedwithdifficultyofpurchaseormakinganaerobic
culturemediarecommendedbybiologicalresourcecenterslikeAmerican
TypeCultureCollection,KoreanCollectionforTypeCultures,orseveral
textbooks.Their re-commanding media often contain ingredients like
vitamin K1,menadione,haemin,sheep or horse blood,and several
extracts.Itis,however,easytopurchasebrainheartinfusionbrothor
agar,and they are widely used.BHIagar supplemented with yeast
extract,haemin and menadione were used by Sutter for

culture8, Markowitz for 6, Edwards for
spp.4,Brazierfor spp.3.Thesebacteriawere

grownonunreducedBHIagarwithoutaboveingredients.Silvahadused
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non-supplemented BHI agar for spp. culture7 and
Garca-Rodriguezfor 5.Authorcannotexplainthe
differenceofresearchersaboutselectionofmedium,butcanpointoutthat
severalobligateanaerobeshavebeenabletobeculturedonunreducedor
reduced BHI agar non-supplemented with above ingredients. It is
'however'suggestedthatmoreobligateanaerobesshouldbetestedunder
thenew anaerobicculturesystem.
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TTTaaabbbllleee111...Thegrowthresultofseveralobligateanaerobesonthe
non-reducedmediaafter48hours

Typestrains Non-reducedBHIa
agar

Non-reducedBHIagar
supplementedwith5%
humanerythrocytelysate

Non-reducedWCbagar
supplementedwith5%
humanerythrocyte
lysate

(KCTC25285) ++++++ ++++++ ++++++

(KCTC2639) +++ ++++++ ++++++

(KCTC3282) ++++++ ++++++ +++

(KCTC5009) ++++++ ++++++ ++++++

(KCTC3269) ++++++ ++++++ ++++++

(ATCC12464) ++++++ ++++++ ++++++

(KCTC3314) ++++++ ++++++ ++++++

(KCTC2488)
++++++ ++++++ ++++++

(ATCC35239) --- --- ---

(KCTC3321)
++++++ ++++++ ++++++

(ATCC33277) --- --- ---

(KCTC3314) ++++++ ++++++ ++++++

(ATCC17747) ++++++ ++++++ ++++++

a;BrainHeartInfusion
b;Wilkins-Chalgren
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TTTaaabbbllleee222...Thegrowthresultonthereducedmediaafter48hours

Typestrains Reduced
BHIagar

ReducedBHIagar
supplementedwith5%
humanerythrocyte
lysate

ReducedWCagar
supplementedwith5%
humanerythrocyte
lysate

Mobiluncus mulieris

(ATCC 35239)
+ + ++

Porphyromonas gingivalis 

(ATCC 33277)
++ +++ -
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FFFiiiggguuurrreee222...Thedisposableanaerobicgaspackdevelopedbyauthor
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FFFiiiggguuurrreee333...Thedisposableanaerobicculturesystem devisedbyauthor.
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