Bacteroides fragilis 7% Bacteroides thetaiotaomicron ~o clindamycin,
erythromycin, josamycin ¥ X O¢ tetracycline M D{EZICEIT 5 %

W EE -0 K- EF —F
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(FR%n 57 £ 4 A5 HZM)

EeIk#¥ Bacteroides fragilis 25 gkhs B. thetaiotaomicron ~o clindamycin (CLDM),
erythromycin(EM), josamycin (JM) % X O tetracycline (TC) ftEDEEXTic\, KROFER

181,

1) 24#o TC, CLDM, EM, JM ¥tk CLDM, ¥ 7ix TC WM DOEEN R BRI D,
FhZER 148k 12 ¥R CT3F 15 BRCTHEREY R B hic, 3#kTix CLDM, EM, JM fittEd &t
18Tk TC WD ZAMEE L oo 11 RTIXVLTR OB EEN R BRI, TORN5 BRI
D AMEEYRL, 24k TC fif#e: CLDM, EM, M 3 ¥ T L TiEEL, 3HKT
2 TC Mtk &0 fRHEEE, 18 Tix CLDM, EM, JM D 50 B mE R bhic, 9T

TCThOMEEE D BD bhish o e,

R 3,180 = v = —DKRIKRT, CLDM, EM, M Tt Flic AR A 1 3R D e dr - Too
2) CLDM Raz#:, EM, JM, TC MtED 1 s RO EZIRD bhieh -7,
3) 2#r T TC,CLDM, EM ThFhOMR%EL =F v v A 7 a< 4 FETRARLIB

FERAFD LR o7,

Clindamycin (CLDM) % Bacteroides fragilis
group (B. fragilis, B.thetaiotaomicron, B. vulgatus
B.distasonis, B.ovatus, B.uniformis, B.eggerthi
DTEEXEYL) CHTHEFBRLHEAO— > Th 5
2, B RS R CREE KA R & S h B B. fra-
gilis group © 15~20% it CLDM TiH#T 5 5, *
o B. fragilis group ©#)50% % tetracycline (TC)
KRR T 512,

Privitera 59 % Tarny 5413 CLDM fif# 2t pla-
smid Rt TRESRTH D, %O B fragilis
group I CRET 5 2 L WEL, ¥ 7 CLDM fitk R
TRERC L D Rtk ERFEL TV B L0 5 BEDL 5
%% %% & 3% B.fragilis & B. thetaiotaomicron
~0 CLDM, erythromycin (EM), josamycin M)
BIOTC Mt OEEYEH L, * OEREES L 05K
BB 2 - Ve oW TRE L0 THRET 5,

I RBHESLUSS

D {#R#k : CLDM, EM, JM X0 TC D 4%
T o LTS3 CHR R MRS DA BELRE S h
Tw% CLDM 15 pg/ml, EM 15 pg/ml, JM 15 pg/ml 3
LU TC6.5 pgfml Y LTt B fragilis 24 i i\~
Ro ¥f EM, JM % X0 TC 0 3 FiEE & LCi3f3

AR X W D FERBYL OB IR SRRCHRFINT
W5 EM 15 pg/ml, JM 15 pg/ml 35 X 0% TC6.5 pg/ml
Bl ki fitte© CLDM 15 pg/ml i B&ZtD B.fragilis
GAI 1806 #k¥ F\ oo

ZAB L L TIE H WERNER k h 45 Xhi: CLDM
15 pg/ml, EM 15 pg/ml, JM 15 pg/ml X O° TC6.5
pg/ml K ¥ D B.thetaiotaomicron GAI0449 #k 0
rifampicin (RFP) it B RZER#k B. thetaiotaomicron
GAI 0449 RFP f# A\ teo

2) MESEEE  MKEBRITNCTRRrEy 7 F =V
3 — (Forma %) HTIT/e -1,

3) BERIEH : R A\ FEHI: CLDM, EM,
JM, TC 5 XU RFP T, ThZhIlDBE LA e h D
wAVT,

4) BUNRBHIEEE (MIC) OJIE : B A(LFRE
ATHIRT D HHRC -7 REUEARBAREBCIL
GAM ZR#EM (= » A1) % i\ 37°C 24 Rk Rss
# (N, 80%, CO,10%, H,10%) #iz MIC ZH|EL
o

5) THHEMEEER : f5H S L0 XFE% GAM 7
13y (=y A1) BFTHARRMEIERLILLO%,
FhFR 2.5ml BEL T Y A7 7 4% — (Diame-
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ter 25 mm, Pore size 0.45pm) ¥@L I, TD7 4+ v
& —#% BHIS %X #2#1 (Brain heart
(Difco) 1z 0.5% EEfF=* A, 5pg/ml ~3 v&MZIF
HLi) FeBEXHEERE L, CORCHERLLHE
B 6L FAEIBERRED D, Thth 10 SFFR
BT GAM 71 =2 v THRL, GAM ERFEHITEKL
48 BEREEIR L1c, 18 BSRS BB 7 4 L2 — LOEE
YESETHEERD, 1ml © GAM 742 viEHL,

Vortex mixer T, 10 £HFRETGAM 713 v
THRRL, RO L EBIREAICHERL 48 FRefilssgEL
Foo BIREEHIIEES R GAM LWmEIEH (= 241)

infusion agar

WWHERY 1.5% itk X 5L, 5 0.2% BT
%W 0.5ml/100ml, 75 €/ —R 0.5g/100ml kT
DZELTERTY ML TIER LI, B 75 ¢ ) -2
IRIU BB B fragilis & B.thetaiotaomicron 13
75 €/ — ARBEREDRIL Y B. thetaiotaomicron 137
€ AR REET D DROERE, B fragilis 1375
) — AR RBELLVCICDABREEY MR T 510,
LSEEZAEEDENTA VI,

D SEEBERE O 1o o ik CLDM 15 pg/ml %

o
2) ZEERREDHIC RFP 25 pg/ml # g i,

Table 1 Susceptibility of B. fragilis and B. thetaiotaomicron against clindamycin, erythromycin,

josamycin, and tetracycline

MIC (ug/ml)
Bacteroides CLDM EM M TC RFP
108 108 108 106 108 106 108 106 108 108
(donor)

B. fragilis
GAI 1670 =100 =100 | =100 100 50 50 25 25 <0.20 | 0.20
GAI 1114 =100 =100 | =100 | =100 25 25 12.5 3.13 | =0.20 | =0.20
GAI 1924 =100 =100 100 100 50 50 25 25 <0.20 | =0.20
GAI 0753 =100 =100 100 100 50 50 25 25 <0.20 | =0.20
GAI 2116 =100 =100 100 100 50 50 25 25 <0.20 | <0.20
GAI 1668 =100 =100 | =100 100 50 50 25 25 =0.20 | =0.20
GAI 1118 2100 =100 | =100 | 2100 50 50 50 25 <0.20 | =0.20
GAI 2115 2100 =100 100 100 50 50 25 25 <0.20 | <0.20
GAI 0624 2100 | =100 | =100 100 50 50 25 12,5 | =0.20 | <0.20
GAI 2330 =100 =100 [ =100 | =100 50 50 12.5 3.13 | £0.20 | £0.20
GAI 0764 2100 =100 100 100 50 50 25 25 <0.20 | <0.20
GAI 0605 =100 =100 50 50 50 50 25 25 <0.20 | £0.20
GAI 1213 =100 =100 | =100 100 50 50 25 12.5 | =0.20 | £0.20
GAI 2385 =100 2100 100 100 25 25 25 25 <0.20 | <0.20
GAI 0626 =100 =100 100 100 100 50 25 25 <0.20 | <0.20
GAI 0554 =100 =100 100 100 | =100 =100 25 25 <0.20 | <0.20
GAI 1214 2100 =100 100 100 | =100 =100 25 25 <0.20 | 0.2
GAI 2054 =100 =100 100 100 | =100 =100 25 25 <0.20 | <0.20
GAI 2138 2100 =100 100 100 | =100 =100 25 25 £0.20 | <0.20
GAI 2028 =100 2100 100 100 50 50 25 12.5 | =0.20 | €0.20
GAI 0332 2100 | =100 100 100 | 2100 | =100 | 100 50 0.78 | 039
GAI 1806 =0.20f =0.20 100 100 100 50 50 50 <0.20 | <0.20
GAI 2266 =100 =100 100 100 25 25 50 25 <0.20 | <0.20
GAI 0758 =100 =100 100 100 50 50 25 25 <0.20 | £0.20
GAI 2020 =100 2100 100 100 50 50 25 25 <0.20 | 0.20
(recipient)
B. thetaiotaomicron
GAI 0449 RFP 3.13 0.39 1.56 | 0.78 | =0.20 | <0.20 | 0.39 | =0.20 | =100 | 2100

| -
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3) CLDM FH#fnERE © RIRD foic CLDM 15
pg/ml, RFP 25 pg/ml % inx 7, ¥+ CLDM 60
pg/ml, RFP 25 pg/ml $3BEWC X b Inx 7o,

4 TC FHEEZERRD RIRD BT TC 6.5 pg/ml,
RFP 25 pug/ml % 0 % %o F7c TC 1.6 pg/ml,
RFP 25 pg/ml $3FHWC X Y Iz,

EEEOMHR L DI, BB RicAE Uk =
w=— R REETFEZ A CLDM 15 ug/ml, EM 15 ug/
ml, JM 15 pg/ml 35 X 0% TC 6.5 pg/ml & % D IZH &H
GAM #EX¥g# & B.fragilis group DFEE O 1= I
gentamicin (GM) i1 GAM ZEXREzH (= » A1) B X
VA v F=VHED -1 Tripticase soy EMKFER
B ERBRE L, B fragilis (34 v F—ARBTHS
#, B.thetaiotaomicron 134 v ¥ —NVBHTH S,
HEHLSRELOEFNODTEKRD A v ¥ — VEE
#% paradimethyl aminocinnam aldehyde &¥% B\
BEEERC Y VR LT,

ERAE D BE RN EOREEER Y, 0L
YREBLICEBEEPC D B HEREB TH > TiTk-
To TDTER XY 7 4 M E — EOMEDEIUCEE 5 32
ERPRL T ENTE S,

6) =FoyaFu~g VBT X BRED BT : F
BI=B/OOFEMC oo PA 7 r A% GAM 74
avCRAL, LEH% GAM X FIc AT I
LL W REEFEEVT CLDM 15 pg/ml, EM 15 ug/
ml, TC 6.5 pg/ml £ & O FLH% &1 GAM FEXEEH L
GM fn GAM FEREEMI~HEME LD Bk % 2 ico

II. £ B R &

D SEREHROEFMMEAE : 8 2 hi- CLDM, EM,
M BIO TC @ 4%1% 7o (X 3K kD B.fragilis
2 BOMHMERIERES Table 1 WRLco 2hbD
B FA\VZKE B.thetaiotaomicron GAI 0449 RFP #k
FEEERC X5 WikEREYR25 &, CLDM, EM %
L0 M o fmEe Lickiid 14 #k, TC MtEx gL
i 12 #RTE 15 BRETHEEEN B bhic, Bb
10 B AR IR R0 B hie s o oo

2) TEEREOHER : Table 2 I ERNO HEE
BB X0 REME CLDM % X0 TC & RFP i X b
BRUI L 20 BHEERREY RLEbOTHS, B
fragilis GAT 1213 w1 AE Tk CLDM it
BER 1074~107, TC MtMEHMED 1074~1070 <
CLDMBRO 525 TCBIRD & % L b 1~ 5 (SRR
BRiboteo ThXEAEOXRERY 10716 104 £
TREMCEL TR o TARBETH » oo ¥
CLDM 0ZiR% 15 pg/ml 36 60 pg/ml 125z, TC
DER% 6.5 pg/ml 28 1.6 pg/ml 12 %% T b, CLDM

¥ L0 TC MDD mEBREIC K E LI o Too S DL
WIhORKEIRTS TC, CLDM FEfttkA 55 & ok
THLRTWAENG, FEDEIVERROHSC LS
LDT, GEAEAEDOELIEL bRV, Zhickt
U B.fragilis GAI 0605 fk & B.fragilis GAI 0758 #%
W ZZELTik CLDM TifikAt 1075~107¢ o gAEECIRE
THOIRXL, TC MHEDEFEIL0T 1072 L EoEE
FEDER T, B.fragilis GAI 2385 #k% A\ 1 X
Tix CLDM MDD EFIIREDehs o720

EM 15 pg/ml, JM 15 pg/ml 3 X 0° TC 6.5 pg/ml L)
Liiit ¢ CLDM 15 pg/ml i & % ¥ © B.fragilis
GAI 1806 #k#& I\ =BTt TC % L 8 EM s
ZELth oo

3) THHEMEEKD EAWYE % — v : CLDM %t
TC TERINTHBLhCMEEEKCOWT, FhE
R 1k D 329 Ho#EA© CLDM, EM, JM ¥ XO®

Table 2 Transfer frequency of clindamycin and
tetracycline resistance from B. fragilis
to B. thetaiotaomicron
No. of input cells | Transfer frequency

Str?iin c

use s . LDM TC

Donor | Recipient 15g/ml | 6.5ug ml

2.4x10516.6x106 |1.6Xx1075[3.1x10°¢

B. fragili 5.6%107 | 7.0X1075|2.6x10°3

. fragilis 6 = -5 -5
GAIL 1213 | 3 g5 105 5.6X10% [3.5X107%|3.0x10

’ 5.6x10% | 2.4x1074|1.8%x10~4

5.6x107 15.7x1075(1.3x10-3

B. fragilis 2.7x107| 4.6x10° | 6.7x1077 0
GAI 0605 [1,5%107| 1.6%107 |1.4X10-3 NT

B. fragilis 9 1x107

- -8
GAI 1668 6.8>10% |5.1x1078|4.2X10

B._fragilis ;
B [asils| 1 5x107 | 6.8x105| 0 g gx10-s

B fragilis| g 35107 6.8%105 [3.9%105 |

GAT 0758
CLDM | TC
60ug/ml | 1.64g/ml
B. Jregilis| o 43105 | 6.6x10° | 1.8% 105 | 7.2 10-5

GAI 1213

B Jragilis| ) 55107 [ 1.6x107 |1.8x10°5 | NT

GAIT 0605

EM TC
15ug/ml | 6.5g/ml

B. fragilis 9 7%107

GAT 1806 4.6>105 0 0

Recipient is B. thetaiotaomicron GAI 0449 RFP
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Table 3 Resistance pattern of transcipients of B. thetaiotaomicron after mating

Resistance pattern and No. of transcipient
Selective drug Total TC, CLDM CLDM TC
ota

Donor EM, M EM, ]M
CLDM15.g/ml 299 297 (99.3%) 2 (0.7%)
CLDM154g/ml 150 150 (100%)

B. fragilis | CLDM60ug/ml 161 161 (100%) /

GAI 1213 | TC 6.5xg/ml 298 256 (85.9%) 42 (14.1%)
TC 6.5ug/ml 29 27 (93.1%) 2 ( 6.8%)
TC 1.6ug/ml 70 61 (87.1%) 9 (12.9%)
CLDM154g/ml 299 299 (100%)

B. fragilis CLDM15ug/ml 329 329 (100%)

GAI 0605 | CLDM60ug/ml 295 295 (100%)
EM 154g/ml 328 328 (100%)

B. fragiiis | CLDMI5ug/ml 30 30 (100%)

GAL 1668 | TC 6.5ug/ml 23 23 (100%)

B. fragilis 4 (1007,

GAI 2385 | TC 6.5ug/ml 4 (100%)

B fragilis | cLDM15ug/ml | 298 298 (100%)

GAI 0758 “

B. fragilis | CLDMI5ug/ml 6 6 (100%)

GAL 2330 | TC 6.54g/ml 30 3 ( 10%) 27 (1 90%)

B. fragilis o 109 (1002

GAI 2966 CLDMI15ug/ml 109 (100%)

B. fragilis / o

Sal'vey | TC 6.5ug/ml 3 3 (100%)

gAIﬁgf%[f TC 6.54g/ml 78 26 ( 33%) 52 ( 67%)

B. fragilis | CLDMI15ug/ml 2 2 (100%)

GAL 0626 | TC 6.54g/ml 1 1 (100%)

B. fragitis | CLDMI54g/ml 1 1 (100%)

GAL 1670 | TC 6.5.g/ml 1 1 (100%)

B fegils | TC 6.54g/ml 1 1 (100%)

B. fragilis | CLDM154g/ml 22 22 (100%) .

GAI 1114 TC 6.5ug/ml 4 2 ( 50%) 2 ( 50%)

B. fragilis | CLDM154g/ml 153 153 (100%)

GAL 0753 | TC 6.5ug/ml 1 1 (100%)

SalEly | cLoMiseg/ml | 155 2 ( 1%) 153 ( 99%)

Total 3180 | 1075 (34%) 1966 (62%) 139 (4%)

Recipient is B. thetaiotaomicron GAI 0449 RFP
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TC *hEFNORHEH FRCEML, FELCHER
yhifEE% Table 3ITRL1, B b HEEETIILLT
SEOEERNTAD bhtco

(1) CLDM, EM, JM o 3 #MtED %o Rz
Rubhi 38k, (2) CLDM, EM, JM & L0 TC @
SADVTRBITEREED B o7 11 #, (3) TC D&
GEEAS DT 1hR, IHIEE (2) Ofkicik CLDM,
EM, M 3%ih TC DFEEEED A LRI DL, K
bhitWbDENH olco TRRTENK REF 3,180 = =
=—DOEEKICE\T CLDM, EM, JM o 3 #Ifif #43
RS ERERTED bhith o i,

4) B.fragilis GA10605 #, B.fragilis GAI1213 #ko
BV =FU VAT R FAE T X % plasmid
DRERRLTN, FhFER 2,112 2 0 = —DRETIT
TC, CLDM ¥ X% EM [itED & 1358 bhish -
1

Il ®

CLDM, EM fitt#45 B. fragilis group B CEE3T 5 &
&% Privitera 53 (1979) % TaLuy 5% (1979) 233
&LTLK, CLDM, TC M#DEES X O FDEER
FROVTEHESDBENRBR TS,

ThbOHEDFI CLDM [t & TC ML R
EETH L\ 5 &Y 2 CLDM, EM,
streptogramin fiffE% MLS fiftk & L C—#EL T2
ENREbhBH, EEE WL B fragilis group D rhiz
TC it T CLDM Rz #k=>, B.fragilis GAI 1806
%D X 51z (Table1) CLDM BT EM i s
FET5, 8411 CLDM, TC DiitMEZHEE L, +0
EREOMEE < % — VIZ O TRE Lico TR, i
SHIC B fragilis GAI 1213 #f#& B\ 7o 35ECl, TC fit
e CLDM fifthiz 1308 FSREE T 25 L7ehs, T
DEBEERL DN, 758 B fragilis GAI
0605 £, 0758k, 2266 kA A\ 7= ZETI1x TC it
¢t CLDM W0 AR 1072 Lo 3£25% b
CLDM, EM, JM M#DERD BN H b, D&
&1t CLDM ittt & TC Wit fE38A3, Eh ZhiErr L
t%@fé%:&%ﬁ?&@bntowa,Bﬁwwn
CAL1668 %, 0554 g%, 0626 ff, 1670 ff, 2054 ko 5
BOX 51, TC fitlt & CLDM Mittho fepzssn s

lincomyecin,

LRIEWBIb B ot 2D L5 kAKEEDEE, B
TRADEBADH I\ X 4 T W2 e ST A LT
BBo —7H, SEIDERTIIEED 3,180 =21 = —%
AN D TIZ CLDM, EM, M OB Hh
T, ChOMUEERFIIRA—, BHECEBELTHEEL
TWb EEx bhb, B fragilis GAI1806 #DFl 3 5 5
DT (Tablel) CLDM MR EF MO BRETF L Bic
BT EDNHETE D, BT hLREFOMBANETERE
AT TH Do ERIOCHERELDS & L3 TEigh
> T D TR ES MIREERFIC X 20 E 55 034%
DB EDLEZHTH b,
X [y
1) UENO, K.: Resistance pattern of anaerobic
bacteria in Japan. International Congress on
chemotherapy (Symposium on drug resist-
ance of anaerobic bacteria) Florence, Italy,
1981
2) MHE F:REtEoSEERENcY T 5%
SZHEOHER I b it ELic o\ T DB, Jap.
J. Antibiotics 35 (2) : 325~361, 1982
3) PRIVITERA, G.; A.DUBLANCHET & M. SEBALD:
Transfer of multiple antibiotic resistance
between subspecies of Bacteroides fragilis.
J. inf. dis. 139 :97~101, 1979
4) TALLY,F.P.; D.R. SNYDMAN, S.L.GORBACH &
M. H. MALAMY : Plasmid-mediated, transfer-
able resistance to clindamycin and erythro-
mycin in Bacteroides fragilis. J. inf. dis.
139 : 83~88, 1979
5) MACRINA, F.L.; T.D.MAYS, C.J.SMITH &
R. A. WELCH : Non-plasmid associated transfer
of antibiotic resistance in Bacteroides. J.
Antimicrobial Chemotherapy 8 : 77~86, 1981
6) /INEH &, (SR MICRIEERRERL):
HSHBEOR/NEE I Ik B E (MIC) WEHE,
Chemotherapy 27 : 559~560, 1979
) =K EN EAREER E X%, 37~38 H,
%&“’7‘"\'1‘/7’4 7 4 v 7, 1980
8) PRIVITERA, G.; G. BOTTA & M. SEBALD : Macro-
lide, lincosamide, streptogramin and tetra-
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TRANSFERABLE RESISTANCES TO CLINDAMYCIN,
ERYTHROMYCIN, JOSAMYCIN AND TETRACYCLINE
FROM BACTEROIDES FRAGILIS TO
BACTEROIDES THETAIOTAOMICRON.

Atsusar UmeMUra, Kunitomo WaTanaBe and Kazue Ueno
Institute of Anaerobic Bacteriology, Gifu University School of Medicine

The transfer of resistance to clindamycin, erythromycin, josamycin or tetracycline from 25 clinical
strains of Bacteroides fragilis to one strain of B.thetaiotaomicron was studied. The results obtained
were as follows.

1) Among 24 strains resistant to all of the four drugs mentioned above, fifteen strains transferred
clindamycin or tetracycline resistance, but nine strains could not transfer clindamycin nor tetracycline
resistance. The 15 strains were grouped into the following three types:

i) Three strains transferred only resistances to clindamycin, erythromycin and josamycin.

ii) One strain transferred only tetracycline resistance.

iii) All of the clindamycin, erythromycin, josamycin and tetracycline resistances were transferable
in 11 strains. In this type, some strains transferred different resistance marker(s) with differ-
ent selective drugs. In 5 strains all of the markers transferred jointly.

2) There found no dissociated transfer among resistance markers to clindamycin, erythromycin and
josamycin in 3180 transcipients so far examined.

3) One strain resistant to erythromycin, josamycin and tetracycline but susceptible to clindamycin
did not transfer any of these resistance markers.

4) On two strains, we were unable to eliminate tetracycline, clindamycin or erythromycin resistance
by ethidium bromide treatment.



