Studies on Bacteria and on Pharmacological
Movement of Antibiotics to Sinus Membrane in
Odontogenic Maxillary Sinusitis
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Wi EEAA B 2 REEBRHS MICT A0, £ HENE ORMEAOERENBIRE £ T
T2 ORMREIT >, EOHBERICET 2 ERERICE T %, RH-BMAEM (Tamai-Fukuda mediun,
TF 55 ZERL, 4SEBRISEIER T2 2 L L DANEEEAML D EOSBE2T 57, B L5ER
KEE 1004100 iz DV THRE L F5R, EEEG 40, FEMEHEMREYES 14 6], S Em
RHED] 14 B, FREE L RTUAEE & OBRSRBRYYEF] 68 FEFITH D, 100 BIFEREEE S L o ERNE
82 FER) (8296) TH -7z, HITHEE 257 Hhh, FRIMEE L 152 % (59.1%), HERMERE 105 ¥k (40.9%)
Thol:. BHEEEEENIFEEEIZ Streptococcus (53 48), Staphylococcus (424F) ThH D, ERHE
B Veillonella (50 %%), Peptococcus (21%%) T, Th 6 4 FETEIBRERED 60% LA LA HH T,
SEERIE L 7z 254 #k (IFEMEEH 151 Bk, MR 103 8R) 122>\ T2=> Y > G (penicillin G, PCG),
7 e Y~ (ampicillin, ABPC), 27 70y > (cephaloridine, CER), 7 b Z 41 7 U > (tetra-
cycline, TC), =Y 2w =1 ¥ > (erythromycin, EM), 7V > %< > (clindamycin, CLDM), #
»¥ &> (gantamicin, GM) O 7HOMAEDE N T 2 BR2HEBRE SBETF + A 7EE2HGTIT->
T, FPSUEBERETCI 1BRE R & 2% CER W LEZM 2R L, 90%LA LB RS CLDM, TC, EM 2
WURZMEERLL, BEUEEH TR 2 CER I LBEMELTRL, 95%LL DK CLDM, PCG
ABPC @3 MTH>7:. ABPC, CER, CLDM 28X EH T v MZEE 1kg H72 D 20 mg, 20 mg, 18
mg ORE THIRES Lok, BN EHEES X UCMBc s 2 BEBES » v 7ETEZEL 2.
ABPC, CER, CLDM o EZIALEAREA B & CMFE R OREE 13 58 30 0 5 1 B CREEE I
#EL7. ABPC, CER, CLDM @ LEER¥EIC B 2 BEBTRERZFNFN 5.35+0.73 (1 EEHEE),
6.50£1.21 (30 43E), 6.52+0.93 ug/g (1EEHE) TH O, MIBFEFOHEEEEIL 6.5910.70 (30 2HEH),
9.61£1.52 (30 E), 7.31+0.47 pg/ml (1FEMIE) TH -7e., RERET BT 2NENEORTRE
S0, RAREERRLABEIC NS 3F 2 ABHRIESC LV BE5L, (58 ABPC, lg;
CER, 1g; CLDM, 900 mg), #45 1KEI#ICEMABITRE 28 Lz, ABPC, CER, CLDM 0 R
FIEHBNBEII 221 3.661.84, 3.39+1.78, 3.22+1.55 ug/g THD, T v bBIT2ELDE
Holzts, BEECHL TEEYNREBETH -/, BEDFFR LY ABPC, CER, CLDM I3t 28R A
DEBRCERLEZ LY TH D 2 LTS s,

Key words odontogenic maxillary sinusitis, antibiotic susceptibility, anti-
biotic concentration

B SRR I3 « REI 2SR & A U LSRR W, BEedsh, AUMRE, RERE, LSRESOR
EIFIEEL T & D REEPEEEIC & 08 R ORIL, FUERGREE, FIERIEIRE O & 1%
B BRI R T 2 R RMETH B, TRIET 2L HZ 6N T2, 7z, #Ehsbis©

Abbreviations : ABPC, ampicillin ; BHI #5#f, brain heart infusion medium : CER, cephalo-
ridine : CLDM, clindamycin: EM, erythromycin: GAM #%#, gifu anaerobic medium : GM,
gentamicin : PCG,penicillin G: TC, tetracyclin: TF #2#, Tamai-Fukuda medium : TGC %
#i, thioglycollate medium without indicator.




B R R ORISR, R 135

G, TBTETIRE e SR A 2s BR CRAE T B &
AL T 3D,

TORRI DO TRESOMBFWRERE >N
A, BTN LIFREEEPLELZADOTH %, I,
TR DEREIC DO TREMEORILE - HErash
T 5%, REMEO RS L OSBRI s
EINDDHBEVEMEBECLIVS Lz THE 2w, AR
FEI L OB OIRBGES, Kk, (ERBHZ ¥
BV EEE BT OIS SMER 1 KB I T 3
EEA SN DO RN b S O HER PR S
RIL T, R, BEIA, BIMREICOLT
HELHRENTOLEY, EHERERLZCHET2 L0
O30 SR F B & RME OIS & D B 2
O, Y, R EERNOSERE S e 2 -
EMRLBE NG, ZOK, FERIF OB
BED, MBEBRIC L 2 MKEOBE I & 3 &R
BHEZ D B, MBHEARESESNLR T LEE
ZHH, BIFREE OIS 3158, —BESKE
BORGEIEL 72 BB A0, Zh S OBREMEI -
DEBLERERBT L5055 E 1005,

DAL BMtan & 24 13 0 LBRL I B 1 2 BE
BORENEBEIZ T FEROEEREIC SV TS
PR 2RISR L 72, & 72, SEERARO TR
REERTL, BOBEZEERL L 3BONEYE I
DT, 7y MEW LR A OEBRBITNE 2 R
L7z, B, IhofiEmE s AE L ERsns
RS U, KRR T I25 0 3 SR~ 0%
ARATIBE 2R3 L 72,

XERE & UHZE

I. st ESERARAGZRANn & 0 oES 8

1. 8%

BT IMEREETA % < & b 4 @AY E OB S5 %2
T m R AN EBIRARE 1248 (B, 71
ot 534) AatRE L, SRBEOTER
2 45.3 5 (18~62%%) TH -/,

2. {ERILEH

ANTF =RV Y LCEEF A ) 20—
M (thioglycollate medium without indicator,
TGCHH) (v A1), 7L 4> e b o T 0
¥a3> 74 3> (brain heart infusion, BHI £%H4h)
(=w 2 1), GAM * ¥ 8 ¥ #1 (gifu anaerobic
medium, GAM 85#1) (= w 2 1), Bk 35 iRk
(Tamai-Fukuda medium, TF 1) (= v X 1) %4
BRET L 72, AL F v — R M RLITF O < sy L
72 EERIS0mI DA 7 Y 2 —eF vy PRHGEIEIC ik
DFRZ DEEHL 30ml % Ak, &6 HERERR TR K

7 MINIL-VaC PD50 # (¥~ h#52) TEECLR
th, 115°C-15 SMPIMEBRWE L. bibop sithic 5
K& 1.5% (w/v) BEICRZ L5 ZMAR DEE
DD DERFARE L L CHER L, B, TF
FERMEM R R E M % 10% (w/v) BRI
mu #esm,

3 . EBREIR P I R

PEER%Z A Y Y @R E K> 3—F, 100mg/
ml) (AREEE) BXU04% 7y 70 as— M g
RUERBE) CHEIZHEEL %, ERERTED 5
VISR S S WE NS E LEANASTL S ¥,
2R 1.0mUERE L, 722 BIc A L F v — o b iz
B,

4. O - R

WEMEIO AL F v — 8 MV CORBERRED > &
ﬁ%%ﬁat.%@%%%@ﬁ%bfu,z,s,ﬂ
10, 14 BFIZ DO THERE L, BEREE» 5 0
BB, ZhZhOMEE RS OER TR % L
TiT-7. EBEBOZhZR1 H&E% 2 HOERE
B (B 12 cm) i85k L, 1803 37°C T 24 BSARS
B, 18U B RRIRSUSES, MRo' B2 o0
=—EZNTH TFEM (15ml) CHEBEL 7z,
37°C, 48 FFRIEEG: TF SRR % > Tk s B
2187 BREIEEIX GASPACK (BBL) 2 WCiT-
7z (GAS PACK &),

5. SEEERRORE L

MURRBEERRIZ D W T, IFSIEB I Cowan & Steel’
s manual®, |IAMEIE Bergey's manual®® i fEv>[F
FEL7.

II. fiEYERT MR

SEEEROREFIRZURBIEL, P F RO g
" (RPMLE) D3 WET 1 27 2B W TiTor, #
BIEMEIZ =) > G (penicillin G, PCG), 7
¥ E ¥ Y » (ampicillin, ABPC), 752y v >
(cephaloridine, CER), ¥ F 744 7 Y > (tetra-
cycline TC), =) 2Am~4 3> (erythromycin,
EM), 7Y > %<4y (clindamycin, CLDM), #
L U7 > 22 (gentamicin, GM) 0 7 # % EE -
L7z,

SEEERED TF 554 (15 ml) B9 H® (GRS,
2AMFMESS Y M, 48 RERTISR) (B, &
105/ml) £ EBRIZHE L 7o, SSBEY 0.2 ml % TF %X
FREHETL, 2> 5—VBTHSrREL B8
TAAZEREICES, FRER 3TC - 24 B3R,
BRI 37°C-48 Bz U /-, BERBEREELEM
OHELBIEL, B BRET/ A 2530035
TRET 1 R 7 I B L TREBLEMSE S h 358,
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EHIBEBHCHELL.,

M, 5v b LEEHEA~OFHENEBTRENNE

1. RS

EBREREDVARAI—RI v (& E 200~250
Q) EFv—NR U=V xSy (@ER) »SEA
%, HEOBYATE CREN oY, HorU
4 HREISAE L BEBRCHE L.

2. fEAE%EA

ABPC (1g/s%4 71) (BE¥SE), CER (1g//¥1
7 ) (v # » ¥4, CLDM (900 mg//s4 7 V)
(7o 7yar)OEEBReERLL. RERBRT Y
Nk E1kgd 72 ) ABPC20mg, CER20mg,
CLDM 18mg & L7z,

3 EREEM

TF ERFAREH £ FIEMEOBRTREOHH, B
Y UBREROMARAEE L TR,

4. REH

Bacillus subtilis ATCC6633 ¥REHGEMA L7z,

5. HlEE

By FEO-OCHE L, TRbb, HER0.2ml
(10/ml) # TF BRERIH—I Bk, 4BOXT
vV AHy 7 G, 8m; AR, Tmm; &&, 10
mm) 2 HEL, » v ZHAMED 5 EORAE
FE¥E 0.3 ml RIEA LTz, 37°C-24 Wi, MRS
nT< BEEMOERE L, EhiRd D R3EH
OWERERE LT, BESEEBRENT 2 (FRER
#R (100, 50, 25, 12.5, 6.3, 3.2, 1.6, 0.8, 0.4,
0.2, 0.1ug/ml) Uiz, # v FETRELAELUR
HephiREERLL T2,

6 . ARHEREGE

Sy ME5EE 1B E LEEENC DWW TS50 10 picd
BV, SSlRBECHAYE RS DENK
0.2ml %3 v hDEMIRE D BIRES L7, T8,
30 4y, 1ESRE, 208%R0, 3RFM, SERRICI Bk
U KB T T _E SERKEIERY 30 mg, (LI 2 ml % R

PN

FCEE L 72, BRI RE A L T B
HAEMEEK L BES - TRER, EEAEKOS
ml 0z, v 7 ra=y 2 SM.3 (FA4) 2H
W2 R E S A — N L, 0MBEL 0L
VR 2 EERCHEL 7o, LB 1500 X g 20 SR L&
T, Zo E@EE (IE) 2ERERCHLL.,

IV. & b EEREEA~OHEMENOBITRENNE

HEpEErEe Y, FERLLERICT VLY KD
DV ABME 60 &, Ex21 e RELR. &
$ ABPC, CER, CLDM #5# 13 &% 27, 26, 28 T
Hb, "EFDOEHEEIZZL56.2kg (46.2~72.0
kg), 58.5kg (43.0~84.0 kg), 60.4 kg (31.0~78.0
kg) T#H o7z, ABPC 1g, CER 1g,CLDM 900 mg
¥, #h#Fh, 200mloY V¥ T, (/KB (IR
LA AR s £ B L 7. BRIRIES S E 2
KT U (RIRIESTRIGAT 1 BRI o LRIRMIEE
PR L, RAEEHED S »MEN 1g FREBICHL
7o, HEHEBI B, MEICTE L T2 N HE
H—PTHEWD EEARAK Lml 2MZ 7. OB
PRI SRR T B EER OB A R TT e o T,

V. HERHFRIREY

EHEOEDOWEITIZHEANTH 5 Vi Student’s
t-test Vv p<0.05 EFEE L L7

B &

1. i PYESRRERD > OESEEE (BE - &Y
BRI, WESRR) OB
PERER - LT, Wik LR 24 R 24 O
FREE R & A, EE - BRI, R
HPIC OV TRET L 72, 2O, BEE - BOMAN
#zB L Tid TF, GAM, BHI, TGC il % Pt
L, ¥omEsgsmmmcEL T, 2, 5, 7, 10,
T4EI SRR I D0 THRES L 72
BB 24 R S RE 50 BHROIEE s LT FAF
EFIC B 5 SMEEMIE 1~ 4B Th >, TFH

Table 1. Comparison of different media for the isolation of bacteria in relation to incubation
period of enrichment culture in odontogenic maxillary sinusitis with 2 genera

Number of cases with 2 genera in incubation period (day) of

Medium

used 2 5 7 10 14
TF 7 5 6 ) 1
GAM 6 5 6 0 0
BHI 4 6 2 0 1
TGC 3 0 1 1 0
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HUZ BT B DR L E <, 428k (84%) 2i5BEs
17z, GAM, BHI, TGC Ktz #3517 5 SSBEEHREL (&
BESR) 1345232 BE (64%) 28 7% (56%), 24 £ (48%)
T Eighoiz,

BRI BT A SRR A HEEEPERIC DL T
L7z, 1ERO &8s 0z TERII DWW T, TF,
GAM, BHIMHIICH W T 2 AMMERZETE2TO
FEFID & B oty S 417z, TGC Bz AW 712388, 6

FEFIZ BV T 2 ARER CES MR W, &Y
1AEFNCBEL TR T OBERBICB T LEES
BEX Lotz

2EBE MR S L 109EPNICBEIL T TF, GAM,
TGC #5iTix 2 EIMKTE, BHISHMITIX 5 BHEE
MEDTBICELBIFCH-7 (F1)., FlowTholE
HUZBWTH 10, 14 HEBEE T ABERREL CET
U7z, TF 52 DREEESERC 81 5 BRI
<, THER (70%) T2RBLKEERC OB R, &
D 3IEMETICHEVWT L 1EBEASH SN, fthioks
MUz 2Tk GAM, BHIsEia FVbiz384, 6 5l
T 2 W AR M X A7z a8, TGC #5 T X B
PE L SEERIT 2 HELRBC I AT SR
oz,

SEE MR &L SERC DL T, TF %
vz, 2, 5 HMMESEC &L LER (R
FEF) IZHW T 3REBrRECEI N, 272, BD
LFEFIRTCEWT Y 2EBSMEs iz, Ly
SO ARG ES, CTFRLOBEERERM
BOTELIEBSHEBFZHHIND Z 3 eh o7,
SWBAEES L 24EBIC D LTI, 4 BB RIS
DOMEE R AL SRR e o 7288, TF T
D 2 HEEESE TO RN E < 2ER O ThORE
BB WLT Y 2 FHIEHIEEIZ S8 2t

PALEDERE & = 25 & TF B - 2 DR

BT SRTHMENR L& B EENR S0 theh 398
(78%) M@z hrz,

. #tE PERRFERETRRTLY > DEDRE

SEORBRFE, o, WM ERRLRATEET M
S OBESHHIEE - BOBEEN L LT TF St A
v, 2 HEBEERSRICOWTITR S e L L, 100 R
(100 #F) DB BB AES & RICHRE L 72,

100 FEFIH 96 R (96%) > & BidshRH S t, 4F
SV BRI G R U RS B B R p3 3t
14 FEF (14%), HEME L TR ORSBIER
73 68 fiEG (68%) 7 & 1, NRIEHIh 82% 12 et
ENEEL T3 I endhote (E2),

1 BROBMBRAES S 11ER (11.0%) T, #
D5 HER R BEHRYYESL 6 ER, FREEEMN
RBIFEGIE S ERITH Y, MEREREETH -7,
BEERFO L2 TE 2 EROEEBRPEFN BTG S
<, EXHEEF (100 FEH) w39 R (39%) &0
fo. ThU s 39 FEGI RS B B MR ES 1k 8 AER
(20.5%), IFERMEREBIMBRIERIL 5 EF (12.8%)
Edie {, IR L REMER & OREBEVESIZ 26
AEG] (66.7%) LBbEhot:, 3EBHULEOEESR
TYEGIBUL 46 EH (46%) T, FOIB LAY (42%F
B, 91.3%) ZEAREES TH o, SHBLLO
R R B A RRERN IR S g w o 7o,

. s FRRRAFAGER L, >0oRER

100 EFI OB EBRIR KRN B2 & 38R
ELLRERBILLTHRTH 0 IFRK M E 152 8
(59.1%), BRTVER 105 8% (40.9%)TH-7z (F3).
SEEEOE CH B I IF R R R T Streptococcus B3
53 %, Staphylococcus % 42 RBES N, MEE THR
PEERED 62.5% % 5 & 1z IREHEERE T Veillonella
350 Bk, Peptococcus 75 2L RS BE S WTGHE B THEK
HEEED 67.6% % 7, FHERZRERICSRT 2

Table 2. Number of bacterial genera infected and types of infection in odontogenic maxillary
sinusitis
NL’HT‘II)C.I:( of Number Number of cases of
bacterial of - ; .
genera e Aerobic Anaerobic Mixed

infected cases infection* infection™ infection™*
1 11 5 6 0
2 39 5 8 26
3 24 3 0 21
4 14 0 0 14
5 8 1 0 7

* Only aerobes were isolated.
** Only anaerobes were isolated.

*** Both aerobes and anaerobes were isolated.
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¥ Streptococcus, Staphylococcus, Veillonella, Pepto-
streptococcus D A BB T 64.6% %50, IN5 HIBEE
ITERAOERETH S LT IHENRB N,

V. it LSRR ORISR —

i FERKIC B B ER Y — > AR ER
BpmEsl, RUBMSIEEE, FRIEERH TR HR

Table 3. Kind of isolates from odontogenic maxil-
lary sinusitis

N

Aerobe
Streptococcus 53 (20.6)
Staphylococcus 42 (16.3)
Branhamella 22 (8.6)
Corynebacterium 19 (7.4)
Lactobacillus 7 (2.7
Bacillus 5 (1.9
Micrococcus 4 (1.6)

152 (59.1)

Anaerobe
Veillonella 50 (19.5)
Peptococcus 21 ( 8.2)
Peptostreptococcus 11 (4.3)
Propionibacterium 7 2.7
Eubacterium 7 (2.7
Bacteroides 3 (1.2)
Actinomyces 3 (1.2)
Bifidobacterium 3 (1.2)

105 (40.9)

/N

REASEE A o 72 Streptococeus, Veillonella »3BRE L Tu»
BEREBLFEFIZ DOV THTL T2,

T B B SRR 14 R DV TS SR 8
B o7 Veillonella, Peptococcus 35 L T2 BiE
Bl <, 9] (64.3%) % 5l (F4). EI2H
Bzt aEaRREEN 8 HG 5 H (52.5%) &
Veillonella ¥ Peptococcus DEESRBRTH - 7.

Streptococcus, Veillonella 135 L T\ » 5 BERR
FEB I 1B S R 68 AEFITh 33 fER (48.5%) T
%72, Streptococeus & Veillonella O 2 BB & 2
A RIWESIT 11 EFITH D, SER (100EF) O
11%, 2EBC & 2 BABYES (26 FEFD O 42.3%
BEHT (£5). 72 Streplococcus & Veillonella %3
M5+ 2 3EBULOEE & 2 REGBEREN 22
EHEEL, SEBRULOEBIC L 2 RS BRE

Table 4. Pattern of anaerobic infection in odon-
togenic maxillary sinusitis

Orgarism Nupbect)
Peptococcus+ Veillonella 5 (35.7)
Peptococcus+ Eubacterium 1 (7.1
Propionibacterium~+ Veillonella 1 (7.1
Peptostreptococcus+ Bifidobacterium 1 (7.1
Propionibacterum 1 (7.1
Veillonella 1 (7.1
Eubacterium 1 (7.1
Peptococcus 1 (7.1
Bifidobacterium 1 (7.1
Peptostreptococcus 1 (7.1

Table 5. Pattern of mixed infection with Streptococcus and Veillonella in odontogenic maxillary

sinusitis*

Pattern of mixed infection

Number of cases

Streptococcus+ Veillonella

Streptococcus+ Veillonella 4- Peptococcus
Streptococcus+ Veillonella + Staphylococcus
Streptococcus+ Veillonella+ Corynebacterium
Streptococcus+ Veillonella + Branhamella

Streptococcus+ Veillonella + Staphylococcus+ Corynebacterium
Streptococcus+ Veillonella+ Staphylococcus+ Branhamella

Streptococcus+ Veillonella+ Branhamella+ Bacillus

Streptococcus+ Veillonella+ Bacteroides+ Peptococcus

Streptococcus+ Veillonella+ Staphylococcus+ Branhamella—+ Corynebacterium
Streptococcus+ Veillonella-+ Branhamella+ Micrococcus+ Corynebacterium
Streptococcus+ Veillonella+ Staphylococcus+ Micrococcus+ Branhamella

—_
—_

= DO = S W W W W

* Thirty-three out of a total of 100 cases were the mixed infections with Streptococcus and

Veillonella.
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(42 P D 52.4% % Hb iz, i 22 FIORARR
FEFIC BT d LA 2 BB 2 312 Staphylococcus
(12 FEH), Corynebacterium ( 9IEH]), Branhamella
(9ER) »BEET 2HENE -7,

V. MEDEHR MR

B R ERIR A A S SV - FIZE L 7 257 BERD 5 BAF
HMEE 151 MR, BESMEE 1038, FH254 BRicD W T,
a1 R LR EBR R TR o (FR6).

FPEEEREE, CER Xt Lo TERMEAE < 1k
(Streptococcus) % B & MMNRBEMTH -7, £,
CLDM, TC, EM 23 L T & #EREtR D 91% LU L A3k
ZWTH-o7. GM IR L CIZRZHERIR O VL
<, 80.8%W T EL,oI.

RO E > - 72 Streptococcus, Staphylococeus 2
DLW TRR M & 1T o7z, Streptococcus 13 CER
MR LB L BB THo. HERRS2 BRI 5L
(98.1%) MBEMTHD, KT TC, EMIc L
12498k (94.2%) MEEZMTH -7z, Staphylococcus
& CER, CLDM IZ 5 U 42 #krh& 2 42 BREHR, 41 Bkt
RBEZHERL.

SR DL T IFREEEE & AR CER o
LTELBEMNE  HREENEZETH -7, &

139

72 GM 2@ o BHFCH L T HOBRZHEERL,
CLDM, PCG, ABPC iz¥tL Tix 96% LA D EtkDs,
EM, TCIZxfL Tl 2% EORHELSRZ M2 AL
7. GMZH U T IFEME & FRE b B2 EME <
86. A% DEHFMNBEZMERL T ELd o7,
B D & 5 -7 Veillonella & Peptococcus 122
WM 21T 7% o 12, Veillonella 49 R iZ 243
W2 CER, EM, WE&ZM%RL, CLDM L TH 48
HEAS B M % 7R U 72, Peptococcus 21 #R1Z D> TUZ
CER izt L T 21 #2248, PCG, ABPC, CLDM iZ
LTIk 20 %k (95.2%) HSRERMEERL.
VI. 5w b L3 iR%E~n ABPC, CER, CLDM
OEBATBITIRE
ORI BV TFRILEE, FAMERcRL
Bt %7 L7 CER, CLDM, RUBRKMEEEIIE
BEMER LI ABPCICDWT, VA AF—F%F v b
DOIEHR FRAMEADEBNBITEER CILPEE %
HELR, COBEXDERICBEVTNEDT v %
ERALE, £/, #E5EBI Sy M EElkghH D
ABPC 20 mg, CER 20 mg, CLDM 18 mg & L 7z,
ABPC & L EEiRME ~ O BT 8 E & 30 2 E 5
4.93+0.82 pug/g (CFHEHERREE), 1EHEER

Table 6. Susceptibility of 254 isolates from odontogenic maxillary sinusitis against 7 antibiotics

Number of Number of strains susceptible against

Organism strains

tested PCG ABPC CER TC EM CLDM GM
Aerobe
Streptococcus 52 40 . 42 51 49 49 41 41
Staphylococcus 42 35 36 42 37 37 41 36
Branhamella 22 20 20 22 21 21 22 19
Corynebacterium 19 18 18 19 19 17 19 14
Lactobacillus 7 7 7 7 6 5 7 6
Bacillus 5 5 5 5 3 5 5 3
Micrococcus 4 2 2 4 4 4 4 3
Total 151 127 130 150 139 138 139 122
(%) (84.1) (86.1) (99.3) (92.1) (91.4) (92.1) (80.8)
Anaerobe
Veillonella 49 46 46 49 46 49 48 46
Peptococcus 21 20 20 21 19 28 20 18
Peptostreptococcus 10 10 10 10 9 9 10 7
Eubacterium 7 7 7 7 6 7 7 6
Propionibacterium 7 7 7 7 7 7 7 6
Actinomyces 3 3 3 3 2 1 3 2
Bacteroides 3 3 3 3 3 3 3 2
Bifidobacterim 3 3 3 3 3 2 3 2
Total 103 99 99 103 95 96 101 39
(%) (96.1) (96.1)  (100.0) (92.2) (93.2) (98.1) (86.4)
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5.35+0.73 ug/g THD, 1EBFHTRERTERECE
U LU BRI R L 72, £/, Mg, 30 2ME
TEREE (6.59+0.70 ug/ml) ZRL, FOHETL
5 BEAHE Tk 0 ug/ml TH -7z (1), CER Tid,
A DORITERE I, 30 2E, 1 RFHEEI296.50
ugl/g (30 4HHE, 6.50+1.21 ug/g; 1RERG(E, 6.47%
1.41pug/g) ThHoLBPBED L, OPEER
ABPCRKE 30 A THREME (9.61£1.52 ug/ml) 1Z3E
L, DUgBRA L 5 BB 0 ug/ml THo7 (K2).
CLDM T IR~ 0 BT E &, 30 77 {E A3
6.49+0.62 ug/g, 1 HEMHEMEAT6.52+0.93 ug/g TH
DIZIRE L WEEFRL 72, M SRR 30 52
fili, 1 BERIE G I2IZFME (30 5E, 7.1120.93 xg/ml;
1 BRREME, 7.31+£0.47 ug/ml) ZRLLMEEAL, 5
RFRIENE 0 pg/ml TH 72 (K 3). M, ABPC, CER,
CLDM #iz FEmMIE~OBTEE, MhBEv T
WwBIL T H 30 A, 1 EREMICIEIEEEZZRD SN
ool k7, HAEVEOKEEGNBTEES &
VIS EE QR EME % A I LLBRET (GrEr) L

; serum, ug/ml)

N
A
s

Time after injectionChr)

Fig.1. Change of concentration of ABPC in serum
and sinus membrane in rats. ABPC was injected
intravenously in the amount of 20 mg/kg of body
weight into each rat. Concentrations of the drug
in serum (™) and sinus membrane (®) were
measured by cup method. Each value represents
the mean+S.D. (n=50).

Concentration of ABPC(sinus membrane, pa/g

PR, LTI B LT S ABPC 3o 2 Bl Hb~E
BB, o7 (p<0.01),

VIl & b L¥E%5E~0 ABPC, CER, CLDM o

HEABITRE

PUEORE L DR LEE b O ERIAEADOTEY
BRATEEARAIE TS I0H2D, FEREEFRY
LR BB ESH 1B L& EL, ABPC, CER,
CLDM 2 HRA DY FBERAABE &S L, RERE
FIZB 5 FERMEAOBTBELUE L. &k
FEA AR ABESLEL (ABPC, 274 : CER, 26
% . CLDM, 28 %) #xfRe LT, SREEHINELR
ABPC 1g, CER, 1g, CLDM 900 mg % & &R MN1%
5 S iaiRs 1 RGO MBS ITEE %
HIEL 7.

ABPC, CER, CLDM i IEHIME NI TIRE 1L #
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Fig.2. Change of concentration of CER in serum
and sinus membrane in rats. CER was injected
intravenously in the amount of 20 mg/kg of body
weight into each rat. Concentrations of the drug
in serum (®) and sinus membrane (®) were
measured by cup method. Each value represents
the maen £S.D. (n=50).
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Ho# 413.66+1.84 (0.80~7.40), 3.39+1.78
(0.05~6.22), 3.22+1.55 ug/g (0.25~6.30 ug/g)
ThHhol. B 1kg H72 0 OHEWEORE#IZLD
Fy MBI 2 RE L IZIZREIC 22/ TH 721 b
pobsT, ThoDEIRTy MBI AELVE

; serum, pg/ml)

1
L\
™~

Time after injectionChr)

Fig.3. Change of concentration of CLDM in serum
and sinus membrane in rats. CLDM was inject-
ed intravenously in the amount of 18 mg/kg of
body weight into each rat. Concentrations of
the drug in serum (®) and sinus membrane (@)
were measured by cup method. Each value
represents the mean+S.D. (n=50).

Concentration of CLOM(sinus membrane, ug/g

|
0 0.5 1 2

M7z (Student’s t-test, p<0.01),

LCTFHOREMEIC S LT L BITREGMS A
Mol DT, FRENOHEWEIC DV TEERIC#E
MLtz (£7)., ABPCOFE 1.00 ug/g LA E, 3.00
ug/g KRB LU 3.00 ug/g AL, 5.00 ug/g RilD
BEE2RLCEMZEZH (33.3%), 114
(40.7%) 257, CERWBIL Tid 11 #l (42.3%)
Mlug/gll b, 3.00 ug/g RGO WE T HoT,
CLDM 22> T ¥ 3.00 pg/g AL 5.00 ug/g R D
BELRLIZBEIRELE S A (53.6%) 2did
7. 7, WEREOKE -BITEEOCMOBEEGEE
Wbz 58 ABPC, CER, CLDM 12 381} % tHES®R$0Z
zh#Fh, —0.196, —0.052, —0.266 TH D, »wFhD
HAEMB B THHEBEEORE L BTEBEDRICIZ
TR s hiaroi,

FEENIEED, lug/g UTTH-oERMIZVLTR
b, WEICBREEEDELESNTH D RSO IRE
IIARHE AR AR, BRI R 2 2L Tu»
7z.

# =

BT LRI A X SRR BB O ko T b BHEERKIC
BOTLEULTEET 2REBENLRETH S, KER
I EEEhEE, 1S MO N A A 2R T L RRER R
RBOSTER S h, MNEEERBREEICRECL2 2
s, TORFEFRERICEL THEREOREIZ K &
WEEZSNS, (Eo THRERDZHE « WERICILRIE
FEAACAEE T AEERE TS IR OHETD
2, B, BEEOEFIBZELHS»ICL, B
B A RO RERET ICB T 2 LEEEE D
BATRHO T 2 Z ki3, NEBDERICBLED
TEERILETHE,

e, BroBREC YL THRENFEOREB L O

Table 7. Sinus membrane concentrations of ABPC, CER, and CLDM at 1 hr after their intravenous
injection into patient with odontogenic maxillary sinusitis

Number (range of body weight, kg) of cases showing sinus membrane concentration (ug/g) of

Ag1tjbiotic
injected <1.00, <3.00, <5.00, <7.00, <8.00,
N 21500 =300 =500 >7.00
1 9 1 4 9
AB g 9 2
ABPC (66.0) (50~ 68) (50—72) (40 62) 4. 64)
. 2 1 6 7 0
CER (43, 64) “7=71) (40—84) (45— 63)
. 2 8 15 3 0
CLDM (70, 78) (52-75) (37—64) (48-70)

’Ijhe amount of each.l g of ABPC and CER, or 900 mg of CLDM was intravenously injected into each
patient with odontogenic maxillary sinusitis. At 1 hr after the injection the sinus membrane was obtain-
ed and the concentration of the drug was measured by cup method.
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B o OFHEESE O LRE LT,
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DWW, RN, RSB L TRETL 2.
EEEFE OV TR TFHERTEHIHSHNED TF
Mol e DEHRTIEAVE» -7z,

BAEG & DR L /o tfdk (24 FEF24 W) D 2, 5,
7, 10, 14 HHEEEERIC DWW TEL OFM (TF
GAM, TGC, BHI ##t) THE LR, 2EEEE
WIC DWW T ORMETIE, TF B TLEFICE
DB ERHOAHEERS 2% LB bE» o7, GAM 5
HTY 24 ERMTRTEOME 2R 1 ESHEE
12 64% L B> o Tz, T s RWEEERBHOSL» 54
2L TR TS HEED 2HETCOSHENE
<, GAM##iTik, 2HE, 5 HHE, THECRIZEZ
s srpEs e, AEORE X v EH I, TF %
HWH - BoMAScAYCREEREEE 2 AR L
T, UEOEBELXTTHEZ Lzl 2, 2RI,
BERICHET 2R TE 21 ENCERE 2 RE
T5HIEBBUREREEEREI T 0EELLT
EHTRERIANTORETH S,

AP CI M LR A RE 100E (100 3F) =3¢
Hr LTHABE2RA T, 96 ER» o ESEERD
RAER O BMBGEST 14 ) (142%), ﬂml*kﬁ%?
r DEEBHYERIZ 68 R (68%) TH D, HAMER
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SME: LTS FERAOFEEE L ZEZ 50
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W ENLEES LR BHEEEE LB, £/, &
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Abstract

This study was performed to analyse the causative bacteria and pharmacological movement of
antibiotics to sinus membrane in odontogenic maxillary sinusitis. On the basis of the results of
experiment on the method for the isolation of bacteria from purulent matter in the sinus, the
isolation of bacteria was performed, by the method using 2 day-enrichment culture of sample in
Tamai-Fukada (TF) medium, on one sinus each of 100 patients with odontogenic maxillary
sinusitis. Anaerobes were isolated from 82 (82%) cases (anaerobic infection, 14 cases; mixed
infection with anaerobes and aerobes, 68 (cases). The number of aerobic infection cases was 14
and in 4 cases no bacteria were found. A total of 257 isolates were obtained ; the numbers of
aerobes and anaerobes were 152 (59.1%) and 105 (40.9%), respectively. Bacterial genera isolated
with high frequency were Streptococcus (53 strains) and Staphylococcus (42 strains) in the aerobes,
and Veillonella (50 strains) and Pepiococcus (21 strains) in anaerobes ; the number of strains of
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these four genera accounted for more than 60% of the strains isolated. A total of 254 strains, 151
aerobes and 103 anaerobes, were tested, by the three concentration-disc method, for susceptibility
to 7 antibiotics, penicillin G (PCG), ampicillin (ABPC), cephaloridine {CER), tetracycline (TC),
erythromycin (EM), clindamycin (CLDM) and gentamicin (GM). In aerobes, all strains except
one were susceptible to CER, and more than 90% of the strains were susceptible to CLDM, TC
and EM. In anaerobes, all strains were susceptible to CER, and more than 95% of the strains
were susceptible to CLDM, ABPC and PCG. Pharmacological movement of ABPC, CER and
CLDM to sinus membrane was investigated in rats, by measuring the concentration of drug by cup
method periodically after intravenous injection of each drug in the amount of 20 mg of ABPC and
CER, and 18 mg of CLDM, per 1 kg of rat body weight. Concentrations of all drugs reached the
maximum, in both sinus membrane and serum, from 30 min to 1 hr after the injection ; the
maximum concentrations of ABPC, CER and CLDM were 5.35+0.73 (1 hr), 6.50=+1.21 (30 min),
and 6.52+0.93 4g/g (1 hr), respectively, in sinus membrane, and 6.5940.70 (30 min), 9.61+1.52
(30 min) and 7.314+0.47 xg/ml (1 hr), respectively, in serum. Movement of these antibiotics to
infectious maxillary sinus membrane was investigated by measuring the concentration of the drug
at 1 hr after drip intravenous injection of each antibiotic in the amount of one gram of ABPC and
CER, and 900 mg of CLDM per each patient with odnotogenic maxillary sinusitis. Con-
centrations of ABPC, CER and CLDM in the sinus membrane were 3.66+ 1.84, 3.39+1.78 and 3.
22+1.55 ug/g, respectively, being lower than those in rats but effective to causative bacteria.
These findings suggest that ABPC, CER and CLDM would be clinically effective in the treatment
of odontogenic maxillary sinusitis.




