75 satEEE o Bicyclomycin fit¥: & REF

BHEFER-H H 1
MRRE R FE M 5

(FR#1 50 4 11 B 27 BSH)

F L & (=

Bicyclomycin i BERFER TE KR &H, HRFFERH
I 3\ T Streptomyces sapporonensis ATCC 21532 o
ERBE»ORR, BRI LFHEWEY ©, Fig.1 <
ATERY, 7 VBRECERES LR
BEYETA2, o WE O invitro ©EF5HEE
M, REMER invivo KI5 REEELDE, BRI, B
FECOWTIXTTCRBE IR TV,

DKL 5 ARHERE, & & Escherichia coli,
Shigella spp., Salmonella spp. % & 12.5~25 pg/ml
o MIC #7RL, BAO L OH4AWHE L X XML R
v EROEEOHASEKRO i CZSD LS
50 ug/ml LA EOMESRE 1 H S RE I TW i,
Klebsiella spp., Proteus mirabilis, Citrobacter spp.
DT B 400 ug/ml Ll Eo Bicyclomycin
HAMMEHER R 5h 5, R 1% 2 h & o Bicyclomycin
BAMEARRATF (R plasmid : 7 5 AR#EEC 313
B EAM 2 X T 5 REacARERT?) LB
Biboand dheR3T5 L & b, L Bicyclo-
mycin it ICEEELARD bRV D, Lotk ~ —
- EAMOREFEMIAERDZENTELNL D
PERLULEERETTIOTH S,

MEH&ELIUVFZE

BB Pk : Bicyclomycin BAMEKE LT, FRKH

¥i5 & 58 Ute Klebsiella 408, Klebsiella 420, Kleb-

Fig. 1 Chemical structure of bicyclomycin
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siella 423, P.mirabilis 701, P.mirabilis 702, P.mira-
bilis 703 s X 0% Bicyclomycin # 5 EBFO ¥ L D
18 % P.mirabilis 336, P.mirabilis 337, Citro-
bacter 308, Cilrobacter 312, Citrobacter 318 L Citro-
bacter 338 % i Lizo ‘

BE4noo R plasmid @ ft5E (donor) & LTI, R 100
(eml, tet, str, sul, i*)® F71=1X R tsl (kan, fi7is)® %
Hv> E.coli W 3630(F~, mal) % B\ o

% 7= Bicyclomycin fiit:D %25 (recipient) & LT
1 gufm kM nalidixic acid ik F #oi streptomycin
it & SEHGEIREE T AT W& £ & Lk E.coli CSH 2
(F~, nal, met B), Klebsiella 111/2(nal) 33 X O° E.coli
AB 1157(F~, str, avg E, thr, leu, pro, his, lac, gul,
mal, mtl, xyl) {FEH Lo

3% : Nalidixic acid (NA, #— 83K ERXod, E
7%), Chloramphenicol (CM, BERIKA TS &4,
KBR), Tetracycline (TC, BAV XV — &, F
7)), Kanamyecin sulfate(KM, RHEIEMHTEKRRSHE,
KX BR), Streptomycin sulfate (SM, I H), ¥ X O
Bicyclomycin(BCM) 8 FiE AN IRBE ARG KB L
THA L.

B/INERBIRIFEE ORIE ¢ Minimum inhibitory con-
centration(MIC) D RE X B A LEBEELKEIOCHEEL
TR TR 2t o To

BCM fittE{mE D RTREMED Bt 5 : BCM B A if #: 0
Klebsiella, P.mirabilis ¥ 7:\3. Citrobacter spp. DL 7"
4 2 v 37°C, 1KIEBEHEK 0.1ml & E. coli CSH
2 NA EREREMMEHDOL 74 2 vEHEK 1ml X0t
FHELT/4 =2y 1.1ml 2EEL, 37°C T 20~24 K;ij
B Lo CORAREHERK 0.1ml % NA 100 pg/
ml ¥ X 08 BCM 50~200 pg/ml % 473 % Mac Conkey
ERERECRML, 37°C TlREHET S &, NA W
¥ E.coli CSH 2 % BCM fittha 2V ER » Tl 2 13
EEVHLRORD LT TH %, L, BCM fiftEo
Klebsiella, P.mirabilis ¥7:\Y Citrobacter 7] B i
NA it TH 5 = & 2boh o Iy it i3, recipient &L
T, E.coli CSH 2(nal) ©ftbh iz E.coli AB 1157 (str)
% {# FH L, 1,000 ug/ml ©» SM & 50~200 ug/ml 0
BCM #4ir Mac Conkey FH7CEIR LT,
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%7: R plasmid OfEHEIC X » CTXFR—EED EERT
S OREBHOEENEL LLBEVWHEEID VB DD
G, Klebsiella 750 BCM MHEEER BT 2HET
1% recipient & LT E.coli CSH 2(nal) ofthic NA i
D Klebsiella 111/2 HFHLTERBRE B Lo

BCM it~ —» —DEE4nd R plasmid #BIwC X %
EETTREME DS : BF 4 4 B> BCM itk Klebsiella
420 BRM e EeE CM, TC, SM, SA 4K ext3+ 5 R
plasmid %% > TWB Z &b oD T, ZOENID
CM %743 TC fittk% E.coli CSH 2(nal) iEA T X
< TEZE LK, BCM AR EEI RDINE D
A replica JETL LRI,

# J= E.coli W 3630/R 100 ¥ X 0% E. coli W 3630/
R tsl 28 Klebsiella 408 % 7= i% Klebsiella 423 i R
100 %7z R tsl plasmid {53 L, 25 L7 exconju-
gants #fFo7D%, = h b 2 b E.coli CSH 2(nal)
iz R plasmids ¥ {53 L7k BCM fif#Ea% R plasmids
DIEZECHE - TBEIT0E 5 185 L,

723 R tsl plasmid EED D DESEEREE T 27
°C & L, E. coli W 3630/R* # & Klebsiella ~ o R
100 3 X O R tsl DR L TiL exconjugants
% 400 ug/ml © BCM k 50 pg/ml ® CM O [ Jik
4ty Mac Conkey FEXR % FIRFAR & UTHIR LT

£ B K &
1 EEIRHEID 518 7= BCM B & it ¥ Klebsiella o

‘Table 1 Resistance patterns of bicyclomycin-resis-
tant Klebsiella isolated from patients

MIC* of BCM with Resistance to other
. | inoculum size of drugs

Strain AB-
108 | 108 | 10* |CM|TC|SM|SA PC CEZ
401 | >800 50 500 S|S|S|R|S|S
410 | >800 50 500 S|S|S|R|S|S
412 | >800, 100 500 R|R|R|R|R|S
420 | >800] >800, >8000 R | R | R | R | R | S
423 | >800 >800 >800 S| S| S| R |R| S
408 | >800 >800 >800 S | S|S|R|S|S

* pg/ml

‘Table 2 Trial for conjugative transfer of bicyclo-
mycin resistance from Klebsiella to E.coli
CSH 2(nal™)

BCM izxf35% MIC L {h3EFicxt 3 5 3t : Table
1 1z 6 #® BCM fittt: Kiebsiella ® BCM # finicst
THMEERR LI, FCRD kb, No. 401, No. 410
¥ X No. 412 FrizEdEEENA b & BCM it
DHEEEIET L, 10%cells/ml BT I XRRZHED 2
~4 EOMREELFITICTER V. Zhiz HL, No. 420,
No. 423 35 X 0 No.408 #o> BCM fidtides &, #EE
A% 10% cells/ml 127> TH 400 ug/ml DL LD Em#E
AR LIcDT, BCM EZEO THEM 2R T 5 ER
CEWTL, ThbOEEmEEY donor & L THEH
THZ LI LI

Zh b D6k D Klebsiella @ ishT No. 420 # ik
BCM HEEMMETHBHIEN Y T L, CM, TC, SM,
SA, ABPC itk mRd\vbHd 5 SH Mk T, L
BCM figth:% &5 R plasmid 3T 5 LT hif, ©
DHFEDFE > TOBARESELRECOT, & FEMcRE
Lo

2 BCM Bt Klebsiella 7% E. coli CSH 2(nal)
~D BCM fitkiEm ozt : Table 2 iR %D,
BCM EEEfift: Klebsiella ist> E.coli ~o BCM it
EEORAMIBEAREHEY 37°C T 24 BTk -TdT
RTEHEEsbY, chbOE) BCM if #: % #.s R
plasmid %743 % AlAEHIZ A Ia\ o %7 recipient L L
T E.coli Dbz NA gD Klebsiella % fHfE L1z
Kjb Table 3 iwRT &3%h, BCM kDGR D S
hichoice

Table 3 Trial for conjugative transfer of bicyclo-
mycin-resistance from Klebsiella to BCMS-

Klebsiella
Donor Selective |Number of colonies| Transfer
plate of BCMR Klebsiella) frequency
NA 200*+ -
408 BCM 400 0 <2.0x1078
420 1 0 <2.1x1078
423 " 0 <2.4x1078
* pg/ml

Table 4 Trial for conjugative transfer of bicyclo-
mycin-resistance from naturally isolated
BCME-Proteus mirabilis to E. coli CSH 2
(nalr).

Donor Selective [Number of colonies] Transfer Donor Selective Number of colonies| Transfer
plate of BCM® E. coli frequency plate of BCMR E. coli frequency
408 | BCM+NA* 0 <5.3x10°8 PM 701 BCM+NA* 0 <1.9%x10°°
420 "o 0 <3.3x10°¢ PM 702 " 0 <3.8x10710
423 no 0 <1.1x10°® PM 703 0 <2.6X10710

* Mac Conkey plates containing 100 z#g/ml BCM
and 50~200 ug/ml of NA.

* Mac Conkey plates containing 200 ug/ml of BCM
and 100 pg/ml of NA.
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3 BCM B ARiitE P.mivabilis 35 X 0 Citrobacter H»
0 BCM im0 Ef « Table 4 iXEEMHEIN S
B ni- P.omirabilis 3 #kd BCM fittkimgaRat L
TERERLER, ZOBEIEERRDLIT, Zh
5 BCM fiftEnd R plasmid Ei2d 55 d4nhicls &b
5 ERIIEE I hic,

Ebic BCM 40 mg/kg % 30 HEEGEZENHE Lic
YA DEFRH HEE BCM fift: © P.mirabilis 2 ¥,
Citrobacter spp. 4 #psH D BCM HEEGED 3 & D
Table 5 WRTEED, TRTEHICK T 5,

4 BEfF® R plasmid ¢ X % BCM fiia:(EE B D
#at : Klebsiella 420 13 BCM BEMHETH B350,
R(eml, tet, str, sul,amp) plasmid #F T35 L2 RH
Lo £2C, Z® R plasmid % E. coli CSH 2(nal)
IR L7k BCM HERRRICEREI R B E 5L
bz, Table 6 1WRFTLkh, NA & CM THEIRL
Table 5 Trial for conjugative transfer of bicyclo-

mycin-resistance from BCME P. mirabilis*
and Citrobacter* to E.coli CSH 2(nal")

Donor Selective |[Number of colonigs Transfer
plate of BCM® E.coli | frequency
PM 336, BCM+NA** 0 <2.4x10710
PM 337 " 0 <2.8x107°10
CB 308 " 0 <1.5%107°
CB 312 " 0 <3.6x107°
CB 318 ] 0 <2.4x107°
CB 338 " 0 <3.3x107°

* Strains were isolated from feces of monkeys
administered BCM per os.

** Mac Conkey plates containing 100 ug/ml BCM
and 50~100 ug/ml of NA.

Table 6 Trial {or cotransfer of bicyclomycin-resi-
stance with conjugative R plasmids from
Klebsiella 420 to E.coli CSH 2(nal")

Transfer frequency|Co-transfer
of drug-resistance |% of BCM-R

Selective plate

NA 2004-CM 25% 4.4x1072 0/100
NA 2004TC 25 7.7%x1078 0/100
NA 200+BCM 100 <1.6x107° -

* pg/ml

Table 7 Trial for mobilization of bicyclomycin-
resistance from naturally isolated BCMR Kle-
bsiella to E.coli CSH 2(nal”) by known con-
jugative R plasmids

R plasmid|Transfer fre- Co-transfer | Transfer fre-
employed |quency of R |% of BCM-R|quency of BCMR

R100 | 7.9%108 0/100 | <7.1x10710
Rtsl | 6.0x1072 0/100 | <5.0%x107°

T3, NA & TC c#ERLTH =D R plasmid X 1072
~10-%/donor DIFRET E.coli WREIND = LA FER
Xhi=A, = hboD exconjugants £ 4 100 =D 5 H
BCM Mtk FREE I hic b DXl 2 b hrote, &
Hiz NA r BCM TFEiR$ 5% & exconjugant A% 4 <
Zdbhic\ DT, Klebsiella 420 7:5Fh o % o R
plasmid 23 E.coli WiRZEI hickiicd BCM o
BiixfE<, BCM fift:~— % — 2% R plasmid & X »T
L DA ERD ATV LRI R,

¥%, R™ © BCM & E it 8 Klebsiella vz fit oD
R 100 % 7oi% REEREZH: T fi- B R tsl plasmid %
EEL, chb® E. coli CSH 2(nal) wHEEE LI
% Table 7 wiR3 Lk, BCM fitthr (B2 ST
BEWSEELIDDHZ LI TE ot

E-3 ®

HERERTEKRSH BT S hic BCM 15
FDED X5 ik WE & RN MEERI &G T
7, BfED L =% E.coli, Shigella spp., Salmonella
spp. DHASHEHRD I 50 pg/ml Ll E O xR
THOXIEI 5T,

48], Klebsiella spp., Citrobacter spp. ¥ X % P.
mirabilis © B RFEERD IS APERD B h 5 BCM
EEEM RO BCM Mt B4 1T X » T D BRI fRE
TRDENPEIDLLNR, £ O FEHITE LI
o

X b BCM EETitE © Klebsiella T ¥ 7 ¥ R
plasmid #H > TWBZ ENRBERCHK, H 5 Wik
BCM E M Klebsiella = fit ¥ 71t fi- Moo R
plasmid 253 Lickkmn b E.coli K REF#EEER
2, Ok BCM it RHEZEI WD 0 L bNIchl,
FBRIIBHCK -0 2D LIXBESH I NS Kleb-
siella % Cilrobacter ® BCM [t 3 IEEREM: (35
QWEPefstE) ©, RETLIXERBREEDLRS, &b
i BCM % 1 AR BE LALLM X h i
Klebsiella, Citrobacter, P. mirabilis © BCM [it ¥ %
JELEMET, E.coli ® BCM itk 103 R S h
T o TeERIL, B AR TR OFFIMIE L A
Thicd LT L ofEER 2B Eing 3 aiikdu
ZERRL T 5o

AE Shigella, Salmonella Sz 3 4 Fit kA 840
L, WEKXKBEELERMDNR T 2REOHEFERD L D
725 ENT plasmid? (JBEBRELETFAI» F) b
DhDEEHILOOBHBDT, ChHLOBHECLLH
RMERDZED BT, Lnd R plasmid & 402z
A4EBAfRT BCM ki 22D MIC bt h/h& i
Th, BERPIEORENBREL LTUIELE D



496

CHEMOTHERAPY

MAR. 1976

D 1T D 5 by
E3 & &
BERIKFACBIR X hic Bicyclomycin 13D BEAH4E
WE LR MEER S, BASEED E.coli, Shigella
spp., Salmonella spp. ik BIZED & & ATHMERRILEED
bt
F FeEE AR D 518 & e Klebsiella spp. 38 X Ot P.
mirabilis, 7t DFEF L ERB L O L LS
Bt X iz P.mirabilis  Citrobacter spp. ® Bicyclo-
mycin FEMEROMEREI TN TIHELEZEXE TR
plasmid & |BIRTH - Teo
X Bz Bicyclomycin itk EE4® R plasmids #
ARTEhEELEEZ LTS Bicyclomycin fif:hMVE N
LT A Z LRt otcD T, ZOEHOMME~—H
—HMEHI R plasmid & hAERAGERIIDVESE
z rQ *LTCO
X [y
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NATURAL DRUG RESISTANCE IN BACTERIA TO
BICYCLOMYCIN HAS NO RELATION WITH CONJUGATIVE
R PLASMIDS

Suicemr Fukapa and Takesur Yokora
Department of Bacteriology, School of Medicine, Juntendo University,
Tokyo 113, Japan

Bicyclomycin, devised by Fujisawa Pharmaceutical Co., Ltd., Osaka, showed no cross resistance with
other known antibiotics, and no natural bicyclomycin-resistant strains were confirmed in clinical iso-
latesjof Escherichia coli, Shigella spp. and Salmonella spp.

Attempt was all unsuccessful to transfer the bicyclomycin resistance from small number of clinical
isolatesjof Klebsiella spp. and Proteus mirabilis to various strains of drug-sensitive E.coli and Klebsiella.
Furthermore, the bicyclomycin resistance was also-transmissible in P.mirabilis and Citrobacter isolated
from monkeys to which bicyclomycin was orally administered daily for one month.

Cotransfer of the bicyclomycin resistance was also unsuccessful by conjugative R plasmids (fi* and fi~
types) from R* bicyclomycin resistant Klebsiella to E.coli strains, indicating that the risk of integra-
tion of the bicyclomycin resistance marker is not prominent into DNA of conjugative R plasmids.



