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= M A #TH EikF B 4 B8
0 R P K PR AEKL S

(PR 55 42 1 4 BRA)

PONERD Proteus MERDEOEENMEL REFOINELNEL K, FMEO 60% 12,
P.mivabilis TRY 40% 4y ¥ =L BENMICRL TV, #RED X B2 1L, P morganii &k

P.vulgaris ThHotzo

TC MEOSVE L NELELR, TOKRFRESEORBT LKL, HEBE(TITIR

INERBBEENKRVRETE S,

KIC B-3 2 2 AJEFME W M S\~ P mirabilis DXhXECREFOFERCLS PCase
RAERET, 17 F - BENOTXTHRIEHHAD CSase L RAFICXS PCase THBL L

AER hio

2 R 3\ CHA—DO KM MO R BF 1MV ME TR Shict &k, REFKC: HRER

‘ti‘&bfb‘bo

ENHEROSMAED LA L, EORVEMKILANR
LoMEChsEND TR, AEOREFRDO LMD
RKEVWHRETHD, B4R o BHERELPLELT,
AR HEREFRLYERL, FHRUMLTRIH
LREYSMAKL, TOoRAHERLRAEL, HiEHD
HBREFERRH LI, TR tDF - 2 R AERICEN
Sh, EERCE-TRHERE AR EOMHR L OBMR
MEEShic,

1971 206 74 T 85 h Bk Proteus o
98 ¥k, E. coli 169 #, Klebsiella 115 ¥k, P. aeruginosa
D3 KRTRITTO /B L I, AENROHMIZ, »
ZBEOHI LOARE LK e kn, HEONED
SEEBCHNTCAERCREL 20

ME&IUFHE

HE BRACETIHEEOSHYMS BMT, 1
BRIEOWT1Z2HRHL R, BEORENCRES
LRI 1EHEYBATHEDONBE Lo RAFOD
S}LHELLT E coli K12 ML 1410 (met, F, NAF)
(NAr : nalidixic acid it &) % B\, nalidixic acid
(NATHHEE 2 H D R BF DK H % X U ML 1410 NAFR*
EhOLOREBTFOGECRREBFORTEDE L LT
E.coli K12 ML 1410 Rf*(Rfr : rifampicin fitg) %

mb?‘&o

i B % O W &% ] X brain heart infusion
(BHI, Difco) #5itik L foo MEREIC I 5 HK

EOMERCIIST b v AR o THERER DR
iZit heart infusion agar (HIA, $HL3) 2EHAL
Too ¥ 7 » FCH T B M BIE 132424 BIE 2 (medium
A) ZRWEY RE F KB icdsi? 255& L TBTB
FUERRE e X O medium A HHEY 1 FHML =

1t (AL) AL oo

XH MEONENICREATFERORMEL T
chloramphenicol (CM), tetracycline (TC), dibydro-
streptomycin (SM), sulfanilamide( SA), kanamycin
(KM), aminobenzylpenicillin (ABPC), cephalodine
(CER), nalidixic acid (NA), rifampicin (RFP),
gentamicin (GM) ® 10 E§X AV Ito

DO NE ﬂ&ﬁoiﬁi@ﬂﬁﬂﬁ:ﬂ&?ﬁ"
B WRREREL AV TNEL . Thbb, <7
FYKICT 18 BEMNTSRL, 10° (/ml OFNE
Bn79y & — (EAMBEN, X5 ‘&E\v‘f“"’!
MBE LAY, PR ECER, 37T, laﬁﬂﬂﬂl‘;
Utco WHEERR O EAMIE 1 2 Ml 100 Kk VT
AT 5 MIC D2 b Eh EhORMCHT
BRMEEYREL o AxEKMHT iR AHR
Fig1l KRTL %), REUBEROSHOR A T

Fig.1 Antibacterial activity of KM against
Proteus strains

(%)
80—
S
H 60
- Pmorganii
bl R P.mirabilis
g 40} i‘ RN P.retigeri
g i . /
AN /
-2 i -\?_ P.vulgaris /
2 WL~ N /
g rf - \“ \' 1 ,/
= N N ,’, -
L ! r—— == ¥ Lo
0.8 1.6 3.1 6.25 12.5 25 50 100 20

Concentration of KM (ug/ml)
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b, 12.5ug/ml ¥Rk EhLl LD MIC ii¥RT o
DY KMIHEEE Lico fiRFIC T HMtcRNL
R, MM MIC iz CM, TC, SM, ABPC, CER,
NA % X U'GM i 12.5 ug/ml, SA i¥ 100 ug/ml BysE
Lo

REFOME REAFOMHX, MMM O K &N
(donor) ¥ RAFDOEZEH W (recipient) © BHI &iic 18
R RE D 1ml %, 9mloFM BHI Hhic AL,
LFHC 37°C M3RMERL THENM e R L &
donor & recipient ¥ th £hERBAL 37°C iR
Lo 3EFHIMMEET % #, recipient 21 ML 1410 NA*
DOPATIE NA L RIREH D 1, ML1410 Rf* o
AKX RFP L RREH D 1okt BTB i ik
L, 37°C, ABMERERETHESLRELEEBLL
recipient (transconjugant) %*RJJL o SA K RHA
FoPA iz AL 2c methionin (10 zg/ml) 2R
TeiEt v 2 BEEREBHEL o
" REFORBEHIIZ, RFCERL RO XFRREE
> TURLER, £{ORAFOFKI, FEZLER
ROEVLORBB T LR ETOMETHLR T
%0 TDHFERRBFLUD2~5%CH B, 28 TH
VWIEFFHNRAERCRIO I I N REFORK I ERT
DBo E->TRAFYY > T HLENSDOREAFKR
XL 95~98% EEXTX\

® R

5tz Proteus 1% 98 BRICEL oo BIHER M
3 Table1 IR Lo P.mirabilis o' & % <, P.
morganii, P.oulgaris B Ehieo\ 92, RERO T
K2 Table 2)R LYo 7 5942 ) v (TC) it
BOSEBEDESLL { B\ D, Proteus DB LK
VWRRT, DWW TA-7 7 X AKMNKE, ArLT
1vv (SM), AAwv 7§ FH (SA) MEE» - hic
DU,

4V F—rat, B mpERi Table 3 ki
Lico 4 v F—riattdic TCtEREENICS L, fi
ORABEIL S v F - LEBHECHBELTE S L L E
Vo 41V F—LBBEKIZ7 vEY Y v (ABPO) it i,

Table 1 Isolation frequency of Pyrofeus strains

Species Number of isolates
P. mirabilis 58 (59.2)
P. morganii 18 (18.4)
P.vulgaris 12 (12.2)
P.rettgeri 8 (8.2
P.inconstans 2 (2.0
Total 98

Table 2 Isolation frequency of drug-resistant
Proteus strains

Test drug resgrml:e;t:iins F"&‘éf:fizn of
CM 27 27.6
TC 79 80. 6
SM 32 32.7
SA 36 36.7
KM 22 22. 4
APC 41 41.8
CER m 4.9
NA 14 14.3
GM 11 11.2
Total 98

€7 yr )2V (CER) MEDBVOIFERETH 50
AV V-1 ¥o, ABPCHEORALIZRAFILX
Bo 41V F—1#D CER iz hboBORE &
REFOIRELCISZE7 7y r AHY F—¥(CSase)ic X
Bo AVFN—LBYEDIBRFAZ 2=a—-1 (CM),
TC, SM, SA REDOHBHEIZRIEEL L, Thbix
ohbD 4K bOREFOFER X 5,

AV F— A B EOEMEIIC 2% Table 4 1T5R
L7=o P.retigeri, P.inconstansd FEHEITEN DS,
SXMEEO S\ DM BEDL, ABPC, CER Witt#ix
BHTH. 4V F—A B ABPC MtEiza3L
$REAFIIB<=v ) > —+(PCase) Ik X 5 DT
, KA XY htED CSase ik »TCER X U
ABPC %R L T35 DONEL,

Table 3 Isolation frequency of drug-resistant strains in indole (+) and indole (—) Proteus strains

Number Number of resistant strains
Indole reaction of : -
strains CM TC SM SA KM APC CER NA GM
negati 58 ‘10 56 .13 17 7 8 6 5 2
iwve
& (17.2) | 96.6) | (22.4) | (20.3) | 12 1) | (13.8) | 10.3) | 8.6) | (3.4
siti 40 17 23 19 19 15 33 38 9 9
oSitive
P 2.5 | 57.5) | (47.9) | (a7.5) | 37.5) | (82.5) | (95.0) | (22.5) | (22.5)




CHEMOTHERAPY

soe SEPT. 1980
Table 4 Isolation frequency of drug-resistant strains in indole (+) Proteus
Number Number of resistant strains

Species isciates | CM | TC | SM | SA | KM | APC | CER | NA | oM

- . 8 8 8 8 6 16 17 2 3
P. morganii 18 (44.4) | (44.4) | C44.4) | C44.4) | (33.8) | (88.9) | (94.4) | (11.1) | (18.7)

‘ 2 8 3 8 3 | 1 | u 0 1
P.vulgaris 12 18.7) | ¢50.0) | (25.0) | (25.0) | (25.0) | (91.7) | (91.7) 89

_ 5 7 6 6 4 4 8 5 3

P.rettgeri 8 sl am | @/ [@® | W® | W | a8 | (/8 | 3/8)

. inconstans 2 @/ e | | @ (@ | @ | @R (e | @)

a percentage was not computed when the number of strains was less than 10.

Table 5 Conjugal transferability of drug resis-
tance in Profeus strains

KMo CM, SM, SA BHEDS <1z R(CM, SM, S4)
kB, ¥v 24y (GM) BEMO T EAERE

2, &0 36% RAFIL XS,

Drug | Indole(+) Indole (=) Total (%)
CM |7/10a(70.0) | 8/17 (47.1) | 15/27 (55.6)
TC |2/56 (3.6)| 2/23 (8.7)| 4/79 (5.1)
SM | 6/13 (46.2) | 12/19 (63.2) | 18/32 (56.3)
SA | 7/17 (41.2) | 12/19 (63.2) | 19/36 (52.8)
KM | 4/7 10/15 (66.7) | 14/22 (63.6)
APC | 4/8 5/33 (15.2) | 9/41 (22.0)
GM |1/2 3/9 4/11 (36.4)

TC, CM, SM, SA D4 ML b RN M &AL
Table 6 ILiKL 7=o ABPC,CER, KM, GM, NA #{t0$
{ % (TC,CM, SM, SA) BRI m X h =B CHAL
TWBZEXRL TS, 2D SAMERL L THR
LBV ERRL TS, ;

L L TC,CM, SM, SA 2 OMI ST HRE
Iz ABPC (39%), CER (36.4%) it £ DHHEL Twd

a Percentage was not computed when the number
of strains was less than 10.

Number of R*

strains/total number of strains examined.

TLREHIRD, £DF IR CSase L SMETH
%o
REFRIHRZ AV F -1 REECEL U8%) 17

REFOZM »7~ 4>y (KM)EEOSREFRE
EHTL SEL LW, ThboWhbKMH:RAF
DOREEOBV-DOMNEH EN %, Proteus & TC figte D
BT LRERBeN, TC MR EFORIBRIIE
AL L{&L, E.coli®, Shigella''¥, Salmonella*® iz &
LEB LR BHTH% (Table5), Proteus o TC
HED KIS, &L, P mirabilis © TC i:DFEA
ErEnomERT (rBF) X s Gkl fi,

F—1 6l EIiz 2D 4 50 1 £\ (Table7),

Table 7 Isolation frequency of R plasmids from
resistant Proteus strains

Number of resi- Number of 1

Indole reaction stant strains factor- *
n bearing strains

negative 57 7 (12.3)
positive 25 12 (48.0)

Table 6 Isolation frequency of resistant strains correlated with resistance patterns to TC,CM, SM and

SA
Resistance pattern Number of resistant strains
against TC, CM, SM, SA ABPC CER KM NA GM
quadruple 16 (39.0) 16 (36.4) 15 (68.2) 9 (64-3) 8 (727
triple 4 (9.8) 5 (11. 4) 5 (22.7D 1 (7.1) 1 (9.1
double 2 (4.9 2 4.5 2 9.1 0 2 (18.2)
single 3 (7.3 5 (11.4) 0 4 (28.6) 0
sensitive 16 (39.0) 16 (36.4) 0 0 0
Total 41 44 22 14 11
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Table 8 Isolation frequency of R plasmids cor-
related with resistance patterns to TC,

CM, SM and SA
: Number of
. Number of
Resistance pattern R R factor bea-
isolates(%) ring strains(%)
CM, TC, SM, SA 22 (22.4) 13 (59.1)
TC, SM, SA 5 (5.1) 1
CM, SM, SA 2 (2.0 2}(40.0)
CM, TC, SA 3 31 1
SM, SA 1 Q.0 1
TC, SA 3 3D 0;2/6(33.3)
TC, SM 2 (2.0 1
TC ' 44 (44.9) 0 0/44
sensitive 16 (16.3) 0
Total 98 ‘

Table 9 Resistance patterns of R plasmids
isolated from Proteus strains

Number of R
plasmids

(20.8)

Resistance pattern

CM, TC, SM, SA, KM, ABPC

5
CM, SM, SA, KM, ABPC 2
CM, SM, SA, KM, GM 2
CM, SM, SA, KM 1
CM, SM, SA, ABPC 2| G
CM, SM, SA 1

1

TC, SM, SA

SM, SA, KM, GM
SM, SA, KM, ABPC
SM, SA, ABPC
SM, SA

CM, SA

10 (41.7)

oW W N

Total 24

TC,CM, SM, SA BN 6HX-REFO KR KK %
Table 8 iw/RL 7= (CM, TC, SM, SA) Mtk & 59%
DER RAFHRHEEH, ThbOFEHD 3 FHtEE»
5 40% DHCREFH B bh o L L E. coli,
Shigella DENCH~B LD TREATOHR H IXE
W EHEKREORRTH DY,

REFOmMERL, TC MUEMNFEED L OMRE VI
», zhECrRaMShi: E.coli, Shigella, Klebsiella
ERXEHLL R »T(CM, SM, SA), (SM, SA) Mitt%
EXL=REFHEL, “hic KM, ABPC,GM s
MRRML R CHEAL TW 502K Th 5 (Table 9),

REAFOSH 4 Ml HWONRI M2 8 KTHS
e, EMERAFHROBY L b BIDIZF -4
=PRI DDA S (CM, SM, SA) ¥ X &
Lo hiz (KM, GM) mpkpifdin2hicREFHES
hiz Proteus WD 40% 05432 h, R(SM, SA, KM,
ABPC) RFMN T MMD 30% 1 H86h, RATOMM
ANEBO TR A BE TR

¥ 1 ABERES B R(CM, SM, SA) RFARM 2 h
MWD 50% HHEMEN, SHEOWEAIC K- DD
ik, F—RETFD Proteus MICOVHH D%
FHREXEB,

=% %

RMEIKD Proteus B OWMAN T MEFEY 2B L,
XD 60% % P.mirabilis TRY 40% 134V ¥ —L1B
¥ Proteus TH 1o

KK X, E. coli, Salmonella, Shigella® vz it
BLTTCHH, B-7 7 2 ARIMEDOSZ L 1SR T
®%o

ALK TCHHEDOFBRA LN, EREodSRET LS
T & b EBRLE,

P. mirvabilis X% B-F 7 # AFWPEOFRA EILR
BFrXB530TC PCase BEAR I > TEEXHRZ IS
METH B, ThIERL 4 ¥ F—ABEkROTRTIZH
E EDRIEERFIC X 5 CSase 42, REFRLS
PCase BEIC X HMMETH-T B-F 7 2 2HKL X B8
BBl Tt 0RARRCEELLETH S,

RMAIC T % Proteus B, WIUVREFRIBE
ROERY DI FMEEL D BELERB LN
RV, 2HEBCHEVTRILWEEYTTRETFHE
SFECRIEIh i E Bl 5,

X B
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Epidemiologic and genetic studies on drug resistance in Profeus were performed using clinical isolates
from inpatients at 34 hospitals geographically dispersed in Japan. Sixty percent of Profeus isolates was
P. mirabilis strains and the remaining indole(+)Profeus strains were found mostly to be P. morganii
and P.vulgaris. It was characteristic that TC-resistant strains were isolated most frequently and their
resistance was conjugally non-transferable. Beta-lactam antibiotic resistant strains were often seen,
and the resistance in P. mirabilis was due to the production of PCase mediated by R plasmid. Beta-
lactam resistance in indole (+) Profeus strains were due to either the production of CSase mediated
by the chromosome or the production of PCase mediated by R plasmids, or to the both.

Resistance patterns of R plasmids isolated at two hospitals implied the possibility of R plasmid con-

tamination in the same care-units.



