Clinico-Bacteriological Study on Dental Calculus
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EEOMBEEEHS L, OERBRRMES & UEIME : OBESEE2RE T2 00, BaTHOM
BOSEEET, »ONERROTEDERSMHII O TRE L. 24, BHRESBERCELT
i, RROESTENRG 2T, ZOREHICDLTRENLL . BB BT 2 RBRERCEY
%, E# - BH (Tamai-Fukuda, TF) i1 v, HEEENM24EREE T 2 DEELDE
OABERIT - 1. EHE0EF ABRE L B R, PR RS MEAR1H, B0 O182EF LA &
BEMEOBESSRAITHD , BEEEOHMOBAIZ 2o, BOFEMARTIIRS, FRMEE393
B, MEMEMKT, HAREOSMRIIV. 0% Thoe. FHBOE» >~ LERBBFREETIR
Lactobacillus (123%k), Streptococcus (1T8E), Corynebacterium 57HR), WMIAMB T& Veillonella (72
), Eubacterium (59%k), Bacteroides (5T#F), Peptococcus (508R) T, Zh o THRTESME/ROK
W% 2 EDTED, TASHERCEIZERERTH L THBEREoNL. SHEIE L 27318k
(FE M 3864, BMRIME34SH) wo>wT~_=v 1) > G (penicillinG, PCG), 7> ¥ Y~
(ampicillin, ABPC), £ 7 v o ) ¥ > (cephaloridine, CER), 7 b 7 ¥ 4 7 U > (tetracycline,
TC), =Y A=A ¥y (erythromycin, EM), 7V ¥ ¥ < 4 & (clindamycin, CLDM), ¥ > % 3 &
> (gentamicin, GM), # VU % # 3 > (polymyxin, PL) @ 8 iAW E =3+ 5 BEHHEE 3 BE
FAAZERAOWTT-7. BEMEHTRIORU LOESRD, BEEERE TIL95% L E OB
CER, TC, CLDM st LE&SHE R, BEABRBITFREE 45, REEE 45, H8KEzAVT
168 ) DA CRROBEF CHERARE 1T 7. £210°2 0= —HEEAL (colony forming unit,
CFU) /ml 2 5% U - SRR 2 PR E B L VREMEEMEN OB S 0.2m], FREE RN
HOBRSEHOBHEE 0.1ml ¥25 0.2ml 2RAOEMCEH LA 22, BOBELPHEST T &
D, BROELLH2REREL2Y, VThOBEIZBEVTH, BHENLLBEL D LESERLL
Fht, ok, HEE, BESKE ok, £, EEEN, EAEHOTAORS L, RRE24FEME, &
BE, TR E B AL LT, ZOBRIHMBERERLE. 8510, RAREROFLMEE LRINHE
OEESRLMEREL L, HEEAMERZER L LIS, BRFVCBBOTR 2R D, RIRMEITER
ani.
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WA, DERCERLEOREICHEEL TV BALEEAEEEATED, ZHICH L THERGOBRR
BECHEY THEEDAKLOEAL LD THY, IZEELTW2H0DIF, HATEALEHNEATY
—BH TR E L T B LB A Y. AEOEFEBCOVLTIE, RABFTI0%LL
IO EHR, TbbEERMAEREL TV LDIERHE +, ZFTIRE0BLALICED 5h, BiIZ50RICBWT

Abbreviations : ABPC, ampicillin ; BHI, brain heart infusion; CER, cephaloridin; CFU,
colony forming unit; CLDM, clindamycin; EM, erythromycin; GM, gentamicin; PCG,
penicillin G ; PL, polymyxin; TC, tetracycline ; TF, Tamai-Fukuda; TGC, thioglycollate
medium without indicator
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UL ECED SNBD. £, FETH 6~ 8%
715%, 9~10MT33%, 12~145% T40%LL LIz A
DLEVHEDLENDY. HADKEANEE IOV T
i, ERREOBOWOBAN TR, BERCSEOEE
PEAVKEEL THAICEERELEI LD, LT
LIEER L UEEEELE2ETE ZixE{»oig
KRNI EBMDAR > TEEERLTH LY. BHO
RBED S OFFE L U CHRARE, ®ELEREe, &
Bk, WEBASOOMNRBIE, H2IZEILE,
FurlEatORBELER ENRBIET S L 2E T,
IneORBREECBITAREDOE - RNKENER
Horie T3l ERBHTCEETHS. &5, A
R R AL BRI T BB ERER W SRR ITT S SRy
OEOBMEND—RATHBEELEZ SN T R,
LaLahs, WAEPFOMECEL TiBEEin
WL DODHOIET Y IZHSNBH, WSS DE
BT AFEILIE L A EThIL T L.

CREAEREIR, REIFELLTCOBRNKREET S
IFREERIC L S NEBRE I L Twviz. B,
BEEBEORKBZITL L% > TRYED b FB R
HENSEEES RS L ck o )h?, HEME
BREMSER S, DREET L HSUEE O B E
EG, &2 FRERE & RAME OB BREAES]H
WECREANB LDk kw ™ 3510, B L
TN ORPENEELEREET2HELHY,
ZOBROENE IR, BEFEIIIERER L &%
ENTELOBNEERSEE TH2 ZLHBALT
72070 2B OEAREYE, BIMESF L Ea0
B - OBEN R OANBIHED I S T 2
e, BEOMEEXFEREEE2L AL THL LT
BIENLETHL. WREHES A FORAL, B
gL 70", MAMESEZBATHLS L
Ezoh, Toks, HEEEFME, $EEE, SRSt
EEEIORHTAE, MAMEOSBEE I RIBICH
m+zeEbns.

UEo Rk g3 maOMEEr BREE £ $
DERBL. &z, DFENBYYES & CBEMEICS
UaEMETEME PO T A, FEHEKD
MEYERZERRET . &5, BE»5DE
FERHBEIZODLTEREZAVTZFOREEREIZDWT
BEL7:.

XN®RE & UHE
1. 8540 0EIEE

1.3 &
F &L TERAEERTEROEARN RSN

BE203% (B, 1134 LM, 9208) xRl
7o WREEDFHERIT, 4.4 17~83) TH -
7.

2. fERH

ANF v —R NVRAEE LTEERFA Y ar—
b 3 #0 (thioglycollate medium without indicator,
TGC #H#) (= v A4, BFH), 7vArn—FrA >
7 a— ¥ 3 v EEH (brain heart infusion medium,
BHI ##1) (= v A2 4), EH-BHZEH (Tamai
Fukuda medium, TF #%#1) (= v 2 1), GAM ¥ #)
Heth (GAM 383h) (= v A A) BHEME L. 20
Fr—RbLBUTOT L REMLE. BEY
50ml DR 7Y a—F vy PHEERC LR &L D
By 30ml # AR, S SN EERSI K S
MINI-VaC (v~ bRE#E, =) CREC L%, 115
CIsHMBERGHE L. LBz ®EXRE
1.5% (w/v) BEREZBLIECMALLLOEESED
Ted DERERIEME UTHEALL. &k, TF #X
VRS 35 & OF GAM EREMEHERICIE, &5
MAEMBE (BENSAF T A MHER, BR) 210%
(w/v) BECERmML 7.

3. EAOERE

OBNOR 7L —BEETR 0, WREFS LU,
mEEEEy v v B (e kAo,
100mg/ml) (BB, HR) BLF0AK LT 7
vaa— b ® ks, ) THBL, MEo—
NT v T CHBETR-> Rk, BEAY—2ICTEA
#7 100mg #3FMWML, FAEMZ L 3mEALTS
ZRWENRE AN, EHbFHAS5ml x2S S A
Y— (MAEL, ') THREBELE, 201
ml &AW NF v —RMVIZEALTL.

4. EOSHE - BERE

HBREERY»EE, b2V IEIHRERBO Y L
F oy —R P TOMEEER 2 ERER PRI
W22 LI X D EAEEEIT> 2. HEERRICHE
LTik2, 5, THR W THERN L . BEE
B S DB, TAFNLOEEERESMOER
FREAVWTE Aok, BEREOZWFL1IAEE
5 OMOERTHR (EE 12cm) I28HEL, 1#8IE3TC
ToREMIIF T, 1 HUI4SIERB A B, ik
BExzao=—%rnh¥h TF 5 (15ml) i HEHHE
B L7, 3TCASHEMINEEY, TF ERFREHVTH
BB R B BEREEE, GAS PACK (BBL,
Cockeysville, USA) &M\ T1T» 7z (GAS PACK
%), BERFKICBLTHEBROFETITo 2.

5. SEEERORE Sk
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MR STEERERIC DV T, MR Cowan & Ste-
el’s manual®, FERMEE X Bergey's manual™ iz fi¢
W, @AZELR.

II. MEHEHRRMERR

AMEHROERBEERBE, V742 r®
B CGREMEE, RR) DO 3IBET 4+ A2 2HWLTT-
Jr. WBPEYEIIN=v ) > G (penicillin G,
PCG), 7 ¥ Y ¥ (ampicillin, ABPC), 7 ru
) ¢ > (cepharolidine, CER), ¥F b5 % 4 2 ) ~
(tetracycline, TC), =V 2w <4 ¥ (erythromyc-
in, EM), 7V » %<4 ¥ (clindamycin, CLDM),
4 v ¥ 5 v v (gentamicin, GM), BLUFRY 2 v
> (polymyxin, PL) @ 8 Fl 2 EERIZMHEL /2.

SHEERD TF 5 (15ml) BREH FRHHE,
2ARFHIRE R 0 BRIEE, 48RRI ER) EEKN
108/ml) #RBICHE L 7. $EEE 0.2m] # TF BX
FRICHETL, 2 v I —YBTHECEERLE, &
F4 A7 EBERECEE, FREREIZITC - 24FFH,
REMEIEI7TC - 48RFEIEE L 7o, BRR, REHELE
MOBEEL2BREBL, BT -BRET 27550
i, B PBET 4 R EBVT, REELEMARAS
NAFEEEFBRHEL L.

. BhiysRER

1. EREY

HERAGRR (LEEREY, IR 2BAR, R
TECLIPEBRBRERTEERTHETI 2D, 18M
BETHBELULBERCHELL., OB, £%11~12
s (K 2kg) DHEORB 2 EERICHERL.

2. BROFE

WESBE R DWW TIE, AEERER, FERES
ntzb 0%, TF FHEEMTHERE THS Z L&
RULEBERLL. #REERO TF 55 (hRBE

15ml) BEEFEW (TR, 24RREER @ BRI
B, ASRFRIE W) 2 ERICHE L. OB, 500U
DFRFFE2 LV EREREL TE &, EBRICE

LAEBRNREARPA VI 20 = — B EAL (colony
forming unit, CFU)/ml icFRL /.

3. RAOEH BT 2 FAKIG

REOEE % BH /Y % > Thrive aminal clipper,
Model 900 (KREEK L, BX) 2AWTHE, =¥
= VTHER, FREED 3 LIRSS EREE TR
0.2ml, FIUHLHRIAMBEOREOHE T, &4
0.1ml ¥DF 0.2ml BREO KNI ES L. FH%
24, 48, 72, 968 & U120 A% ORR, IR, B
BORIGOEH\PBEL, TOERLHALE. &
B, EBRIZ2ERDEL .

4. WEREXOERKRUVEE

BER AT, 10% k=) s CEEL, EE%
ERL, BEDP O, nTbFv ) vndt Ity
2778, XEEUBETCEEL .

B %

1. AR>S OESHE (8% - oMM, 38
B RAAR) o

3, EMERBL LT, BENROWHREA, ¥
B« BB, MEEEEM DL TR L.
O, WE - BoBRAS e LTk TF, GAM,
BHI, TGC #Z#li% lhikiRet L, MEgRHm L
Tiz2, 5, THREEBREOWTHRELE. 27, &
SIBE R B A O WER A B O BB & B W
AT

WERVER BT, BERADHD 3~6EHE
OHESEENTED &, RE2Eks I s, TF
BRI B81) 2 BEEE b <, 848K (91.3%) 353
Ehi=. GAM, BHI, TGC iz 517 3 SRS
(SrBER) 3R 2T6%F (82.69%), 658k (70.7%), 45tk
(48.9%) TH -1

BRI B 2 ESEEE R BEEERM IO LTS
FL:. SEBLSEs AL LEMC>WTIR TG,
GAM, BHI, TGC fE#ThoiE Ty 2 HEEE

Tablel. Comparison of different media for the isolation of bacteria in relation to
incubation period of enrichment culture in 9 cases of dental calculus with 4
genera

Number of cases with 4 genera in incubation period (day) of
Medium
used 0® 2 5 7
TF 0 7 4 0
GAM 0 3 1 0
BHI 0 1 0 0
TGC 0 0 0 0

a) Dental calculus sample was directly inoculated on each agar medium.
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Table 2. Relationship between total number of bacterial genera and number of
aerobic bacterial genera found in dental calculus
Total Number Number of dental calculus cases
number of of
bacterial dental Number of aerobic bacterial genera isolated
genera calculus
isolated cases 0 1 2 3 4 5 6 7 8 9
1 8 0 8
2 26 0 17 9
3 63 0 23 36 4
4 62 0 9 49 4 0
5 27 0 0 16 11 0 0
6 12 0 0 2 7 3 0 0
7 4 0 0 0 1 2 1 0 0
9 1 0 0 0 0 1 0 0 0 0 0
HETIERY TN TR RS . Table3. Kind of isolates from dental
4 EEABE SN 9EFITIE TF 5 2 HRMBE calculus
BECB T LDHMRNBLEL, TEMT4IEBNE o ) Number (%) of
BRI S, BD 2EAICBLT &L SEEHS reamsm isolates
BEx i (F1). GAM 5%, BHI Bz B8 WTH 2 Aerobe
s e s Lactobacillus 123 (16.6)
BRSHESRD RO HHTH > s AR IE S, Streptococcus 77 (10.4)
&z 3ER, VEFIT4EBRRCOBEI AT Corynebacterium 57 (7.7
Ehipot. &7, OTROEFICSLTY, HiEE i/t[a_t’hylococcus 3;1 E IBHB
. ] , icrococcus .
., 7T HRMEESECRABRL S OO TES, »Y Acinetobacter 19 (2.8)
NOEERWTY AHENRBC T SE I LD -> Bacillus 16 (2.2)
7o, TGC HHTIE, 4 EEASFRC 2 & 07 15 Branhamala 15 €2.0)
Candida 12 ( 1.8)
Bk, SEEBESSTEEINT TESATIE TF Arachnia 6 (0.8
41, GAM 31, BHI St #Fhicsvu b 2 B Unidentified G(+) rod” 4 g 0-5§
} . N Unidentified G(—) rod®” 3 (0.4
i%éd)ﬁ'@, %/? 3 s 3 R 1&@] C Sﬁﬁmﬁﬁvﬁk?ﬁ Nocardia 2 ( 03)
Hanl. g/, TF 2 QRHMEREC DWW Proteus 1C0.D
B 4FEGIh 2 SERI TR 4 B2, 2EFITIEES Escherichia 1 (0.1
BENEERCOE S . TGC #HHTIE LT D R 393 (83.0)
ERETLSHBMNERCOBEIN I idheo
X . s B - Anaerobe
7z, 6EBORE &N JEFIC 2T TF BT Veillonella 72 (9.7
X2 Hf3 & U5 H MRS EE, Znh 2 i5EF, Eubacterium 59 ( 8.0)
LERIT 6 BEARBC A8, 2 BMsE L ED fﬂ;ﬁmdef ;g E 2%
e ptococcus .
Thot:. TF B2 AFEEERICBTAED 1iE Actinomyces 35 ( 4.7)
PlicsnwTik s HEXE . £72, GAM By Peptostreptococcus 32 (4.3
Tid 2 ERSEEED A T VEGIC 6 BB FERIC R Bifidobacterium 21 (2.8)
7. BHI TGC B 5 L f b % Lo 3 Lo Propionibacterium 12 (1.8
- , - , Unidentified G(+) rod 6 (0.8
BEMTH 6EBNRARCSEI NI i3k »o Leptotrichia 3C0.4
. Fusobacterium 1(0.D
LR % s &5 L TF i - 2 BRMEEE 348 (47.0)

KBUDHESBMRIRS B BB PIIK
(90.2%) »srHEs .

a) Unidentified gram-positive rod.
b) Unidentified gram-negative rod.
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. ER»5 OB

KOEBRKE»S, HEH»SOHEMHT, WE - &
STEERsEM E U C TF 5% My, 2 BREEEC
DLTIFIZ L EL, 03EFOEAENRCREL
7o

203ER 2B H» s FHOMEBNToon:. 1HED
AOSSEE S Nt SEBIEF, 2 MBHIRES Wiz 261E
Bl 9 B, 3EEAIHES NL-63ERI 451, FH214
(10.3%) TRRIFERHEOABTEEI N (F2). KD
2T (1820) HIFAUHE - RAMEORSERNTH
H, BEMEOALSME NIERNR P BH
Bz OSFEEBEIC DV T 3 BB EEFI263ER
(31.0%), 4 HBOBEFIH62MER (30.5%) THY , T
ETRERD6L.5%EED. CLOoBRLVEEDE
Motz SEBEL & U 4 BESEEPNIC DL TEICEMIC
SIFL. BB CIFRER 2 BB - AT
B 1EBOERD, FRUEE LEE - RAMEE 2EE
DERF 3F) v %<, EFITHY, 3EBSIEEE
Bl (BIHER) D57.1% % DTz, iz, 4EHBESEERE
Flic v TRIFEMER, REUEE R 2 BRSEGH
BYEHAVERTH Y, 4 EEIHH 62FEHF) ©
79.0% % &z,

I, §RrLNNHER
203EMDEE L S B L - RE R TART S
D, IFRMERS93 (53.0%), MEA MR I48%
47.0%) TH-o7- (F3). FEREFHTIZS 7 2B
BEOABEESA R LE L, TRMEER 393%) O
52.9% (208%k) % Gz, WW TS 5 LABMIRE
34.1% (134t%) THH, WETIFIMERED8T.0% % L
Bt 77 LARUERERVCAREOSEERIES,

Table4. Relationship between total number
of bacterial genera and isolation frequen-
cy of Lactobacillus in dental calculus

Total Number

number of of Number (%) of

bacterial dental Lactobactllus-

genera calculus positive dental

isolated cases calculus cases
1 8 1 (12.5
2 26 11 (42.3
3 63 43 (68.3)
4 62 40 (64.5)
5 27 21 (77.8)
8 12 5 (60.0)
7 4 3 (75.0)
9 1 0(0.0

BR6.1% (241F), 3.8% (15%F) W23 &b o i,
EHROBERBIC O W CIIFREEFOL0% L b0k
BiEix Lactobacillus (7" 2 LG8 H), Streptococcus
(75 LB IEERE), Corynebacterium (75 LR
) T 7208, Lactobacillus DDIBERPETE L,
123843 N, B2FECDVWTIRERTTIR, 578
MNoaEEES N, 3HE THIEERD65.4%% G

MEMEHRCBL CHLFRMEEREER, 77 4B
WRE, 77 LBEREOIETEEE TSI AR
B, EEEEERE (3484 TOED 2EEREL, &
39.1% (136%K), 23.6% (828F) 2 G T & Lo
fo. £, BRENEHTIFENER LRSI LB
HEOEDBEGEEL, 7o LBERE, Y708
HEEOHEIZEL20.7% (728F), 16.7% (58%F) T
Hotz. DEEHROEBC2VLTIE, FCEVIEE
PRLUL-EBIE 2o, BEEEROLO%MU L
o -EBIE Veillonella (75 LTEMERRE) (T285),
Eubacterium (7" 5 LB PEARHE) (59%R), Bacteroides (7
I LREMEARE) (GTHR), Peptococcus (75 L B HERRE)
(50%k), Actinomyces (7" 7 LTBMERE) (358K) TH D,
I 5 HBE CTHEAHEHOTR.4% %2 HD .

BERED S OETBE Y — T D WBTHHTL T8,
S LIEBOESEIC L5y — kRS
mivod. L Lads, 280 TR L SEHEE
DB - 7: Lactobacillus = 2w Tix 1 BB TSI T
W7 DSBESEEME S, SERIR LER (12.5%) T
Lactobacillus B35 a iz ¥ & oz, THICR
U CHESE B S BERI Tld Lactobacillus @ 5y BESEE 13
B, Bz 3EB U LD S EEES T 169FEFI R 1124E
% (66.3%) & Lactobacillus 35BS iz (R 4).

SEEEEREMICONT 5 & Lactobacillus,
Veillonella,
Eubacterium, Bacteroides, Peptococcus ® 7 # & T
66.8% %, THONHEEOERERTHL LTS
BR®IBSNI.

V. HAEMERZHRR

WE DS S 8 - BELRT4IE]D O b, FRES
386HK, BEEMEESMSTR, FHTRIC OV THAEMES
FloxtL, BEMRBRE{To 2 (R5).

IFE R TIE CER, TC, CLDM icxf L C #ERE
BEDIOB L S REHTH -7, PL L TIEHER
PEHEED TIE S, BRI BEBRERDL. 9% T &
ot MEEOE D o 7z Lactobacillus, Strepto-
coccus, Corynebacterium =D\ TRRZME I 2T -
#-. Lactobacillus & CLDM icf L &b BBZHELE
&, BEERER123BET1214% (98.4%) BNRERRMETH 7.

Streptococcus, Corynebacterium,

e

i AR
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wwT CER, TC ixfLEZHEMNE L, L1184
95.9%), 115% (93.5%) NEBHCTH > 72,
Streptococcus & CER 1234 U BERT TR 2RSS 1 %
FL, ®nwT TC TRt L 758k (97.4%) »3, ABPC &
w744 (96.1%) DBREEZMTH > 7. Corynebacteri-
um i3 TC LB EORZMELRL, WERMES6HE
Hi558k (98.2%) NEBMTH o7z, %72, CER,
CLDM RfL T b RS MAE <, 2538 (94.6%),
528k (92.9%) BREEMTH -T2,
HmAME T OV, FREES L A CER,
TC, CLDM 23t L&V B M £ R L, HEREDIS%
BESEREETH 7. 272, PCG, ABPC iz $90%
PEOBENBERETH 7. LrLass, GM i
BT, BEUNEL, 37.3%DHERIBERET

oty Ehdpotz. Eh, PLiz2owTid 14
Fr& @SR TH - 7. WRIBEOE» o7 Veillon-
ella, Eubacterium, Bacteroides, Peptococcus iz 2\>T
BEZWIT 2T o7, Vetllonella vz 8Tk, 728
704k (97.2%) »8 TC wBEMTH - 7. CER,
CLDM 1213 12698k (95.8%) oS 2T /-
Eubacterium 135884, CER, CLDM iz L, &4
564K (96.6%), %72 TCIZ H 558k (94.8%) MEEM T
® o7z, Bacteroides T3 CLDM 125 Ui 1 B2 M8
B WERSOHR 2B M TH o T CER &2
K UREZ DT {534k (94.6%) BSREUTH - 1.
Pepiococcus =BT d CLDM, CER 3L, iz ik
THENE <, BR498R (98.0%), 48k (96.0%) HiEZ
HTHolz.

Table 5. Susceptibility of 731 strains from dental calculus against 8 antibiotics

N‘m[lbef of Number of strains susceptible against
strains

Organism tested PCG ABPC CER TC EM CLDM GM PL

Aerobe
Lactobacillus 123 113 113 118 115 111 121 92 0
Streptococcus 77 73 74 77 75 71 73 57 0
Corynebacterium 56 51 51 53 55 45 52 36 0
Staphylococcus 33 20 21 30 31 24 27 20 0
Micrococcus 23 23 23 23 22 21 23 21 0
Acinetobacter 19 19 19 19 19 19 19 19 0
Branhamella 15 8 8 14 14 7 11 8 8
Bacillus 14 13 13 14 11 8 14 9 1
Candida 12 0 0 0 0 0 0 0 0
Arachnia 6 6 6 6 6 4 6 3 0
Unidentified G(+) rod® 3 3 3 3 3 3 3 2 0
Nocardia 2 0 1 2 2 2 2 2 0
Unidentified G(—) rod® 1 0 0 1 1 0 1 0 0
Proteus 1 1 1 0 0 0 1 0 0
Escherichia 1 1 1 1 1 1 0 0 0
Total 386 331 334 361 355 316 353 269 19
(%) (85.8) (86.5) (93.5) (92.0) (81.9) (91.5) (89.7) (4.9

Anaerobe
Veillonella 72 64 63 69 70 63 69 32 0
Eubacterium 58 49 49 56 55 45 56 18 1
Bacteroides 56 50 51 53 51 50 56 15 0
Peptococcus 50 44 43 48 45 36 49 20 0
Actinomyces 35 35 35 34 35 17 34 2 0
Peptostreptococcus 32 28 28 30 30 26 29 19 0
Bifidobacterium 20 20 20 20 20 19 20 12 0
Propiontbacterium 12 12 12 12 12 12 12 5 0
Unidentified G(+) rod 6 6 6 6 6 6 6 5 0
Leptotrichia 3 3 3 3 3 3 3 2 0
Fusobacterium 1 1 1 1 1 1 1 0 0
Total 345 312 311 332 328 278 335 130 1
(%) (90.4) (80.1>) (96.2) (95.1) (80.6) (97.1) @7.1) (0.3)

a) Unidentified gram-positive rod.
b) Unidentified gram-negative rod.
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DEHFE S o I FRER 4 88, Lactobacill-
us, Streptococcus, Corynebacterium, Staphylococcus,
BIUEHREMNE 4 &EE, Vellonells, Eubacterium,
Bacteroides, Pepiococcus DIRIRMEIC DWT, Z DEEHR
BWAHERROEACENTEZ I LWL 0BT L (B
6). HEHROBEERK (FE%, 10°CFU/m) 0.2ml

Table 6.
the skin of abdominal region of rabbit

FEZBIMTERLES, WTFROBERRIIBEWTY
AP 24RFMER W I SR I F AR, AR &
7z . Lactobacillus,
Eubacterium, Bacteroides \= £\ TSR, MR
DA SN, FOEADIFERE 5 ~11mm (24FHH) 12
FFEOR, MR 12005WE 2 THRE T s
2. Lo,

BLAR.

Corynebacterium, Staphylococcus,

Streptococcus,

Skin reaction in intracutaneous injection of various bacterial cultures into

Diameter (mm) of redness (swelling) 24 hr after the injection

Anaerobe injected together with each aerobe

Aerobe

injected None Veillonella ~ Eubaterium  Bacleroides  Pepiococcus
None 10.5C 9.5) 10.5(10.0) 6.5( 6.0) 3.5( 3.0
Lactobacillus 6.0( 5.5 16.0(15.5) 16.0(15.5) 15.0(12.0) 10.0C 9.5)
Streptococcus 11.5(10.0) 20.0(16.5) 16.5(15.5) 16.0(15.5) 17.0(16.0)
Corynebacterium 2.5( 2.5 15.0(10.5) 16.0( 9.5 11.0(10.0) 5.5( 5.0
Staphylococcus 3.00 2.5 15.0¢10.5) 15.0(12.5) 9.5( 9.0 4.5( 4.0)

Veillonella,

Two tenth ml (2% 10" CFU) of each culture of aerobe or anaerobe, or a mixture
(2x10" CFU) of 0.1 ml each of cultures of aerobe and anaerobe was injected
intracutaneously into the abdominal region of rabbits.

a) Mean value of two experiments.

Lactobacillus
Lact.+Vei.

Fig. L.

Vellone{!a

Macroscopic findings of skin reactions 24 hr after intracutaneous

injection of various bacterial cultures. Two tenth ml of physiological saline
(saline), each culture of Lactobacillus or Veillonella, or a mixture of 0.1 ml each

of cultures

of Lactobacillus and Veillonella (Lact.+ Vel) was

injected

intracutaneously into rabbit’s abdominal skin.
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Peptococcus TRFHR, BRIZBETHD, #0800
FERE 2 ~4dmm Q4K KT Ehhot. E1F
%, MR Peptococcus, Corynebacterium T3 7215
BITRFBECHBR U e, Staphylococcus T ik 12085

Fig. 2. Histological findings of skin lesion produced 5 days after the injection of

BUEBLThbFrashz., ZhsEHMEHOE
&, MR, IREANE & L IR R4
TERRIZ 48 2 MoK & L TREBNICHBEEEE A S
7z,

L . i

a mixture of Lactobacillus and Veillonella (Hematoxyline & Eosin stain, X 5).
A, skin injected with a mixture of Lactobacillus and Veillonella; B, normal

skin.
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Clinico-Bacteriological Study on Dental Calculus Yuichi Nakai, Department of
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Abstract

With a view to analyzing bacterial flora of dental calculus and examining its
relationship with oral infections and bacteremia, bacterial isolation from dental calculus
was performed and susceptibility of these isolates to antibjotics was examined. In
addition, the pathogenicity of the isolates found at high frequency was investigated by skin
reaction in intracutaneous injection of their cultures into rabbit’s abdominal skin. On the
basis of the experimental results with the bacterial isolation method, bacterial isolation from
dental calculus was performed by 48 hr-enrichment culture of sample in Tamai-Fukuda
(TF) medium. The results of bacterial exmination of 203 cases of dental calculus revealed
that only aerobes were isolated in 21 cases and both aerobes and anaerobes in the
remaining 182 cases. A total of 741 isolates were obtained ; the number of aerobes and
anaerobes was 393 (53.0%) and 348 (47.0%), respectively.  Bacterial genera isolated
with high frequency were Lactobacillus (123 strains), Streptococus (77 strains) and
Corynebactertum (57 strains) in aerobes, and Veillonella (72 strains), Eubacterium (59
strains), Bacteroides (57 strains) and Peptostreptococcus (50 strains) in anaerobes ; these
bacterial genera represented about 70% of all isolates, suggesting that they are the main
bacteria in dental calculus. A total of 731 strains, 386 aerobes and 345 anerobes, were
tested, by the three concentration-disc method, for susceptibility to 8 antibiotics, penicilin G
(PCG), ampicillin (ABPC), cephaloridine (CER), tetracycline (TC), erythromycin (EM),
clindamycin (CLDM), gentamicin (GM), and polymyxin (PL). More than 90% of strains
of the aerobes and more than 95% of those of the anaerobes were susceptible to CER, TC
and CLDM. The pathogenicity of 8 strains isolated with high frequency, 4 aerobes and 4
anaerobes, was examined by intracutaneous injection of their cultures into rabbit’s
abdominal skin. The bacterial culture adjusted to 10° CFU/ml was injected at doses of
0.2ml for aerobe or anaerobe alone and 0.lml each for the mixture of them. The results
showed that in all cases, redness, swelling and induration were greater in the mixed
injection of aerobe and anaerobe than in the injection of either aerobe or anaerobe alone,
and that in all cases redness at 24hr and both swelling and induration at 48hr were the
greatest, and thereafter showed fading tendencies. Histological examination of rabbit’s
abdominal skin lesion by the injection of the mixture of aerobe and anaerobe revealed the
formation of abscess.



