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FhidmX&EH Antimicrobial Susceptibility Patterns and Resistance
Transferability among Bacteroides fragilis group Isclates
from Patients with Appendicitis in Bali, Indonesia.
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SUMMARY

Among the anaerobes, members of the Bacteroides fragilis group are the pathogens most
frequently isolated from humans. In recent years, resistance to clinically useful antibiotics
has increased in these organisms which has been attributed to multiple mechanisms of resis-
tance. Conjugation has been found to be the major mechanism of drug resistance transfer in
the B.fragilis group. Transfer of tetracycline resistance (Tet’) quite common. in intestinal
Bacteroides species has been correlated with Tet' element whose location is still being de-
bated. But the transfer of Tet® has been found to be inducible by subinhibitory concentra-
tion of tetracycline. A number of reports on susceptibility patterns and transfer of
resistance among organisms of the B.fragilis group are now available; most have come from
cities in developed countries, but untill now no such data have been reported from Indonesia.
The aims of the present study were to determine the susceptibility patterns of B.fragilis
group isolates from patients with acute appendicitis in Bali, Indonesia; to study Tet® trans-
fer from resistant strains and its role in the emergence and spread of antibiotic resistance
phenotypes in the presence of subinhibitory concentrations of tetracycline; and to investigate
the mechanisms of resistance by means of plasmid analysis.

A total of 155 strains of B.fragilis group isolates from patients with acute appendicitis

in Bali, Indonesia have been studied. The patients involved underwent appendectomy; a

— 585 —



narrow slice of the appendiceal wall was cut tangentially, with careful avoidance of the
lumen. Species were identified with the Rap ID ANA II System. Antimicrobial susceptibility
was evaluated by a microbroth dilution technique; mating was performed with use of a mem-
brane filter; and cells from donor and transconjugant cultures were lysed by an alkaline lysis
method, and plasmid was isolated and analyzed by 0.8% agarose gel electrophoresis.

Metronidazole and chloramphenicol were the most effective antimicrobial agents against
all species of the B.fragilis group tested with no resistance and a resistance rate of 0.6% re-
spectively. Amongst beta-lactam drugs, cefoxitin was the most active, with a resistance rate
of 2%; next were carbenicillin and cefotaxime, with resistance rates of 6% and 8% respec-
tively. Cephalothin was less active, with a resistance rate of 35%. Tetracycline and eryth-
romycin also showed poor activity, with resistance rate of 169 and 27%, respectively.
Clindamycin was ineffective against 10% of strains. B.fragilis, the most commonly encoun-
tered species of this group, is more susceptible to beta-lactam antibiotics than are the other
species tested. Overall susceptibility patterns with exception of beta-lactam drugs were com-
parable to reports from other countries. The rate of resistance to clindamycin increased
from 4% to 13% during 1988-1990. The number of isolates tested was not large enough for
significant conclusion, but this development is alarming and may limit the alternative for
antibiotic treatment of serious infections. We found also one chloramphenicol resistant
strain (MIC, 32 ¢ g./mL) that requires further evaluation. The mechanism of resistance
and inactivation of chloramphenicol by this strain was not determined. In light of the
changing patterns of susceptibility, it seems that periodical monitoring of these patterns in
organisms of the B.fragilis group in Indonesia is needed, with the resultant data used to
guide empirical therapy for infections caused by these organisms.

Seventy of the 98 Tet' strains (MIC >8 u g mL) were selected at random and use for
filter mating experiments. Growth of donor bacteria in BHIS broth with tetracycline (2 «
g /mL) before filter mating increased the rate of transferability; that is, Tet’ was trans-
ferred to 40 of 70 strains after tetracycline induction and to 25 of 70 strain without use of
tetracycline. - Of the former 40 strains, 31 showed increase in transfer frequency of ~>10% per
input donor (Trai); and the remaining nine showed less or no effect on transfer frequency
(Tra®. Low-concentration tetracycline induction has an important bearing on transferability
and transfer frequency. Transferability was enhanced by tetracycline induction in inducible
(Trai) strains over that without induction (P<(.05). Thus the risk of transfer of drug resis-
tance may be substantial with the use of subinhibitory concentration of tetracycline e.g. for
prophylaxis of infections or supplementation of animal feeds. Of the 40 donor strains able

to transfer Tet' only 15 had plasmids. Plasmid analysis revealed no bands in
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transconjugants derived from five of these 15 plasmid-containing donor strains; in contrast,
plasmid bands were detected in 20%3-70% of the transconjugants from the remaining 10 donor
strains. Not all of the transconjugants had a common plasmid band like that documented
in donor strains. Thus, even in studies with 40 clinical isolates of the B.fragilis group, we
found no association between the presence of plasmids and the transfer of Tetl.

Twelve of the Tet”, Cln' strains were used for studies of the co-transfer of Tet® and ClnT.
We found that Tet” and Cln' were co-transferred by only five of the 12 donor strains. Of
these five strains, only one had detectable plasmid; it was interesting that the
transconjugant derived from this strain lacked detectable plasmid - a finding suggesting that
plasmid played no role in co-transfer of resistance in this strain. Our results suggest that
the Cln' element may be located in the chromosome. It is possible that the Tet’ element mo-
bilizes the Cln® determinant from the resistant to the susceptible strain. If so, this phenome-
non may partially account for increasing resistance to clindamycin.

We report herein what we believe to be the first study (from any country) in which not
only susceptibility patterns but also resistance transferability and plasmids have been

analysed for many clinical isolates of the B.fragilis group.
WX B E oo RODEE

Bacteroides fragilis group i3 & b OERGYEL O BEI N 2HENF VG 7 5 LRBREFETH
%o A OWEIC B 2{LFEEAMYE. #12E tetracycline( T C), clindamycin(C L D M),
cefoxitiﬁ( CEFX) MR EDHEEE L >TWD, T2 10EROWET B.fragilis group DT O
(L ERERIHE OZ R SHR OB E LERRIC. AKX - TRI 3T EBHLh L 51, FilZ
T CMEDRZERESICLVEEL, TCRE->THEESN S, ZOMBETFREEELCTC
MEEET VA Y P ELTHEAET S50 5, 2CLDMMMEORZELEAICLVIEET 2, 20
MHBETIR TSR3 FE $20ETC-CLDMiittmET L X v b & LTk LicEfEd 5,
ISR TCMHMEEET L 4 ¥ M iEC L DM 8-lactam Rt 7S &2 0@ 256005 5 2 & b
BHOMEIL » o

ITINETDTAYA, AFF. F—0 v HABREREETOWEIC X 5 &, B.fragilis
group QL ERERIRZHAE, i, KWEEHATRE 5 ERBAAT, 2 FhoBTORSZM
DOEHRIISE =4 Y v 7FHHEY)L empirical therapy 2179 L THETH B L33, LHALEAR
Bo, 1Y FRYTRET 2 COBOMAIEHEETDH S,

HEH A v Fxry7 (N EB) 2B} 3B.fragilis group DEB(LZEEF I 2 RSO H
WAEFEEL 7o Bl EEVTB. fragilis group KBIF BT CiEB L FCLDMiEIcEHL. < b
OEE O EREB L CTHIEBEET %2 75 X 3 FICE T 3MDBERET 3 hBEL ORI E2EME L 12,
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HHEH I OBNEZERT 3 20ic, V) BORBERES O REHHNTE S 0 B Z M &
L Bacteroides Bile Esculin M4 i\ TB.fragilis group 2438 - BB L. £h 5> 0EARZHE %
WEBEFREC X OWE L 2o & 5 TCREEMRIZOWVT. 7 « V7 —RELHEIC & B EERE
BRBEXUNETZ 7523 FORFTERML 72,

TORRBUTOL S wBEHsh 5,

1. Metronidazole iZ%td B i34 < 3w 5419, chloramphenicol {xfd 2 M 1% 1 BRICEE S
GNIcDBETH o1z, CFX, CLDMIcHHT 2RI ZNZEN 2, 10%6TH -/, TChittER
63% & B.fragilis group iZi3E L TV,

2. T COMHEEK OO T ClifERE 2R L, TCTOFHEHIC L D 70 B 40 #k Tt M=
EPR O, 40 Bk 31 BRIZFAE I L 0 fEEEE LS 100 520 B3 L 7o, RO VIHAIL D
70 #krh 25 MR CIREIZED R S i,

3. TCTMEmZREN S 5 C EDBHrD SN Ak, 6B 7RI FERAE LI 57, 15
B3T3 23 FERBLT R, 7923 FERETS Bl SEBONAEEO L 5 v 23 v va
AV ORICEHREERLEGSEHRO DD 752 FOLThESRLBLODOBUTHEL I,

4. TCMETCLDMIZ bIEERITRS 12BELE LI, TNOD 12KFORTIZT ClfE &
C LDMttE DRIz Lo SR AMKICIE TS X I FREE LB - 72, DD 1 HKRIZ TS X
IFEELLY, 2075 23 FRHEES JERRTH - 7.

LI LD, 5. 1~ ¥R ¥ 7 DB.fragilis group DALFEEFIMEO BTN SH S M ERB 572 1 ¥
F A&7 &Sl E L Ahkic O T CIASEIEL T 0, £ 5 OROMMEER 7T X T F
OBMRELIBEVWHRE L - TOVBLEBROLENE >, T TCEEE TR SNATC-CLDM
LA Y P EETIROGFHAT LI E O E N o/, TOMERBER. 1Y FR YT OHRE
KOFHICHIEFEVTE D 552@%0)%%%%&:%’6 % empirical therapy #1795 L CTAEEETH
b £l OWFRREEREEICEY 3B fragilis group DALEEHAIERSZ M B 2 BD s wWigE
HFEO D L5 TH B LREMIC, B.fragilis group icjdF 2 T ClitEicBAd 5 T 1L Tz iV KHE
REZHRETEH D 58O 7 ¥ 7HIKITEB 3B.fragilis group DLFRERICBE T 2 KRR - IF
IREIFFLICHA B4 87 +dKIEE SDOHH 0 HilHd 5 REFHABME R0 51 3,

& o T, AWRFZEL (BF) OFAEELEKEH 5 L8 5,
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