Providencia stuartii o 3P| SHERT &
AR ZHR L R plasmid ol

weooey Bo— BB
RE R+ FRERTR*

EHEET - % &k AR A
HRAFEEFMMEEHE

(RG34 6 A6 HEA)

Providencia stuartii \%, PERRIRBRIIE, BIBBB L D EL NI TV,

S Ebhbiii 1981 £~1986 £0 6 EMOAEHRTEREL RS (EEHRL) o
WT Postuartit OBRFISBERRZFEE LIl 5, kD L5 TR %1B71, Bk (14,633
%), BFFI (7,882 #fk) »OIX4 KOS NI T Eieh-7chd, FiR (2 440 k)
Hik 69 BEDBEShic, ZHIIARBLOREIEL S Livigw s, P. stuartii 31§HE+FE % 0RHRE
HELTHAEELEBETHOI LERLTWBRDEEL bR D,

KT 1984 F~1985 FELHEED 20 BRIZDO\ T, FEFIRZHE R TANT, 12 LA L OfED chlora-
mphenicol, tetracycline ¥ X ¥ sulfamethoxazole 1Zfif{ Th » fco * 7o fosfomycin, ampic-
illin, cefazolin 3 X U¥ streptomycin, kanamycin, gentamicin, dibekacin, sisomicin,
tobramycin £ aminoglycoside $14#H (AGs) Txt+AMEKD SR BEI Wi LN L,
cefmenoxime, cefotiam, amikacin, fortimicin, norfloxacin, trimethoprim % X0t ST &
FITidg LA L OBPBREFMTH-Too IHIRI AL D 20 BRicoWT plasmid DNA DL
FRET LIk 25, 14 &h b plamid DNA 23 & hic, 2D 14 #kizoWT, #EAEES

IOWEEBREC X b ERME plasmid OFEAXR~ICRER, 1 H» 6 SEEOMERN R
HEFIMHE plasmid HEH I hichl, MOk SIBHE I hich 7,
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#HAETX, P stuartii B BERRBHEARCES VT
EE» 7 — 7 vOERA, K8, RROE, fKRBEO
R, BUE, AB, RE MEH» SIS BREARE
BTH5H79, RSO 5 HBex 4 gentamicin i
BEOME X T v, H1FREOURBHICRE Y
Providencia \© X 5l RS "L T AR AZBTWES
2, AL CRBEAREE & L T o P stuartii BRiE
12, —BTRRELATWEV, RERTFRETIER
BARBEOERBEMHLCEXEEOFHEREHTH
Bo £ T, AR KT HEEERMB (FERBRL) »
LOXRFEEO RN ZAEL, THIT 1984 F~1985
FERMrFTHEEI R 20 kK 2\ T, EARZH
plasmid profile 3 X U8 FH|f#E: plasmid o FEER 2
WTKRH Lo THET 5,

I. #H&LUHE

1 ®RE&EME

BREFRHE 1981 F~1986 4D 6 ] D fF 2Bk < M5
14, 633, NRBAXLHK 6,904, IBZ2 RN 7,882, [R 19,242, |1
% 2,974, HiF 2,440 GREE) » b o BEI Wic P. stuartii
TH 5o

2. (ERIEE

EHRZ A, plasmid D RFCHEH L HKix
1984 F~1985 FiLnhiFT THBEEShic 20 Bk T, 0/
kA, 2K REFR2E FR 16 BkTh 5,
¥, [EELX Minitek system (Becton Dickinson and
Co) WX H Tl

3. FRAEHR X U SEHIRRZ A

{E/ Lic EHIL, amikacin (AMK),
HAPA-B, tobramycin (TOB), dibekacin (DKB),

fortimicin,

* BERSHH %A 903
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Table 1. Number of isolates of Providencia stuartii by sources (1981—1986)
T ) D, ssis
Year/Source Sputum Throat | Pus, F nrz}cenu s Urine Blood Otorrhea
swah fluid

1981 0 0 0 0 0 16
1982 0 0 0 0 0 11
1983 0 0 0 0 0 11
1984 2 0 0 0 0 10
1985 0 0 2 0 0 11
1986 0 0 0 0 0 10
Total 2 0 2 0 0 69

No. of specimens | 4 a5 | 6,904 7,882 19,242 | 2,974 | 2,440

examined

sisomicin (SISO), gentamicin (GM), chlorampheni-
col (CP), tetracycline (TC), minocycline (MINO),
streptomycin (SM), kanamycin (KM),
(ABPC), cefazolin (CEZ), cefotiam (CTM),
noxime (CMX), (FOM),
(NFLX), sulfamethoxazole-trimethoprim (ST), sulfa-
methoxazole (SMZ), trimethoprim (TMP) T#H %,

FRIEZMER, k& 21 EHlieowT, BER{EFRE
FLERENCHE U T ORI FEFEHIERE MIC) % #l
FElLlo 27—t v7 e (Difco Laboratories)
C—RIEE L 4 108CFU/ml i, (7=
75va—kBCTERER .5 —e vt vERED
W Spl FOEEML, 37°C 20 BERMEHRBICHE Lic,
ST, SMZ, TMP o MIC JI%E DL, LR OEHICE
WM 7.5% %@ LI,

4. Plasmid profile

Plasmid DNA (3 KADO & LIU 058 U T L
-8, Agarose gel BX #kBhi MAYERS & D ENHE
\», tris-borate buffer (89 mM tris-aminomethan, 89
2.5mM EDTA, pHB8.3) %@
buffer & L, gel I 0.7%, HEYEE 80V, kB
3BFfE] 35 4 D&M TEE Lico kBT #, 0.5 pg/
ml @ ethidium bromide ¥ T# & L, plasmid DNA o
band # 254 nm ORIMRME T TR LEEBE 17T
7ot

5. #&mE

B&1RE I, plasmid DNA gl S hic P stuartii
#% donor & L, Proteus mirabilis (vif), Escherihia
coli WA 921-1 (#if nal lac) % recipient & L, FHS
DHEONCELT A VT TV 7 4 L2 —FETER LI
BRBEEL 30°C & Lic, ¥AIMME plasmid o;:BIREH
L LT ABPC (100, 12.5), CP (25), TC (12.5), SM
(12.5), KM (12.5), GM (6.25) % X 0* DKB (12.5,

ampicillin
cefme-

fosfomycin norfloxacin

mM boric acid,

3.13) % () HADBIE (pg/ml) THAVI, BHAL
transconjugant 2>\ Tid, BIEEDH HE TEAMZHER
Bfids X O° plasmid DNA profile #¥§~7-,

6. HHEEKIR

WEES, KADO & LIU oAz U THERLE:
plasmid DNA & E.coli DH1 #f\,, HANAHAN O
FEWICHE UTHER Lic, EAIRHE plamid OBREH
& LT, ABPC (100, 12.5), CP (25), TC (12.5,
6.25), SM (12.5, 6.25), KM (12.5, 6.25), GM
(12.5, 6.25) HE 1,

II. & 7

L rEERR

P.stuartii |3 1981 4E~1986 £ 6 ERDEREN
54,075 k26 73 # (0.13%) HEEhic, TOAR
V&, W59 2 BR/14, 633 #ifk, MREAKAHEZ O /6, 904 Bk,
BT 2 /7, 882 #ifk, IR 0 #k/19, 242 #kff, Mm&KO
B/2,974 %tk Eis 69 Bk/2, 440 &tk (2.8%) TH5
(Table 1), Fifh bONERAXEXRFICR S LEF
10 Bk ESDEEX R T, o, B, BRAROE
2 1RSI Rch, B—BEDT-DEH,
LERS L, TN B X h ek » THRBAL & Lico

FHIREZT RS LU plasmid OBRERTic-70 20
BRicoWT, ToBEOHT, FK BEERPoOEED
E#4 Table 2 (TR L7-2%, 16 e CTREHEAE
FEDOHRBETH -1, '

2. FEHIRREN

1984 F~1985 Fizh T THEEX R 20 BROLEE
Ao 35 MIC #~7-, =05 bLRFRHERCHT
%5 MIC % Tables 3, 4 =7~ L7z, Table 3 X h 45
L3512, AGs RHAWE TIX AMK 1013 2 B AT
£7T 6.25pg/ml LIFD MIC iR URZETH- 1
#%, TOB, GM, KM i ¥ Ll ikt 25 pg/ml L
Lt MIC fETHETH - oo BITILRI feds» b,
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Table 2. Characteristics of 20 patients with /. stuartii isolated from otorrhea,

sputum and pus

Case no. | Source Age Sex* Microorganism isolated with P. stuartii
1 sputum 70 M
2 otorrhea 49 F
3 otorrhea 59 F P. mirabilis
4 otorrhea 34 F P. alcalifaciens
5 otorrhea 71 F P. mivabilis
6 otorrhea 23 It
7 otorrhea 76 F S. aureus, group G streplococcus
8 otorrhea 65 F P. mivabilis, I. acruginosa
9 otorrhea 71 F P. aeruginosa
10 otorrhea 45 F
11 otorrhea 58 F S. aureus
12 otorrhea 5 M P. alcalifaciens, nonfermenting gram-negative rod
13 otorrhea 24 F
14 otorrhea 35 F P. alcalifaciens, nonfermenting gram-negative rod
15 otorrhea 58 M | gram-negative rod
16 otorrhea 12 M
17 otorrhea 39 F P. aeruginosa
18 sputum 52 M P. aeruginosa
19 pus 62 F
20 pus 35 F S. aureus, P. vulgaris, K. pneumoniae, P. aeruginosa
* M ! male F : female

Table 3. Minimum inhibitory concentration of Providencia stuartii to amikacin, tobramycin,
gentamicin, kanamycin, chloramphenicol and tetracycline (20 isolates, 10CFU/ml)

Drug
AMK TOB GM KM CP TC
Strain
1 12.5 >100 50 100 >100 100
2 6.25 >100 >100 >100 >100 1.56
3 0.78 25 25 >100 >100 >100
4 0.78 25 25 >100 >100 100
5 1.56 25 25 >100 >100 >100
6 1.56 12.5 >100 >100 >100 1.56
7 0.2 3.13 3.13 >100 >100 100
8 1.56 0.4 0.4 >100 >100 >100
9 0.78 0.4 0.2 >100 >100 100
10 0.78 3.13 0.78 >100 >100 >100
11 0.78 6.25 3.13 >100 >100 100
12 0.78 25 25 >100 >100 100
13 12.5 >100 >100 12.5 >100 >100
14 1.56 25 50 3.13 >100 >100
15 1.56 3.13 0.78 0.78 >100 >100
16 3.13 50 25 3.13 >100 >100
17 3.13 25 >100 6.25 >100 3.13
18 1.56 0.2 0.2 1.56 >100 50
19 0.4 1.56 0.4 0.78 >100 >100
20 0.78 1.56 0.78 1.56 >100 >100
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Table 4. Minimum inhibitory concentration of Providencia starlii to ampicillin, cefazolin,
cefotiam, cefmenoxime, fosfomyein, norfloxacin and gullfamethoxazole -trimethoprim

(20 isolates, 10°CFU/ml)

DU Bee CLZ CT™ CMX FOM | NFLX ST
Strain .

1 >100 6.25 0.2 20,1 25 0.4 12.5
s >100 12.5 0.2 0.1 100 0.7 |

3 50 50 0.2 (.1 12.5 1.56 3.13
4 26 25 0.1 <01 12.5 1.56 1.56
5 100 50 0.4 0.1 6.25 1.56 3.13
6 6.25 25 =0.1 =01 >100 0.4 50

7 6.25 156 | =0 0.1 125 | w0l 1.5
8 % 50 0.2 =001 50 1.5 6.25
9 2 100 0.2 201 | >100 1.6 3.13
10 25 6.25 20.1 =0.1 25 20.1 3.13
1 313 | 313 | =201 20.1 100 20.1 3.13
12 2 6.5 | =201 20.1 6.25 1.5 3.13
13 100 % 0.4 20.1 50 3.13 313
14 313 | 078 | =01 20.1 2% 0.78 6.25
15 0.78 0.78 20.1 20.1 50 0.2 12.5
16 50 50 0.4 0.2 50 3.13 1.56
17 25 100 0.2 20.1 >100 0.4 100

18 1.56 0.4 =20.1 =0.1 1.56 20.1 3.13
19 12.5 3.13 0.2 20.1 12.5 20.1 3.13
2 125 | 125 0.2 20.1 100 20.1 1.5

12345678910

11121314151617181920

The location and sizes (in megadaltons). of the molecular size markers are indicated
at the sides of the gels. The solid arrows show the position of the 30-megadalton

plasmid- - discussed in the. text.
Fig. 1.
agarose gel electrophoresis

fortimicin, HAPA-B it AMK L i3igR#ED MIC &
TR ORRDEZHETH »72h%, SISO, DKB ot L
Tk TOB 7nd & RS DR W TH T Fiho
CP, TC, MINO (data i385) iTidiE & A & OEEATRE
ThHotco DX Table 4 CTHBLMR X 51, f-lactam
RIEH L, CTM, CMX iiX &HREEM TH - o2t

ABPC, CEZ i3I Ekkas 25 pg/ml L) Eo> MIC

Plasmid profiles of 20 isolates of Providencia stuartii obtained by 0.7%

{E%7R Uit T - 1o strain 1, 2 i3 S-lactamase
DPEHE (Beta-Lactamase Detection ‘Papérs, - OXO0ID
Ld. {#f) A5RDbhic, £ DOMOHER Tix, FOM
LRI E DD it TH - ohl, NFLX w2k
P, ST AFIIE 2/3 Loy REHETHS
Yoo BILRS o tett, TMP 12 A B4 OBIE

EHETH Y, SMZ IR LA EDBATE TH - T
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Table 5. Antibiotic susceptibility of the transconjugants resulting from the mating of
Providencia stuartii with Escherichia coli of. Proleus mivabilis (10°CFU/ml)
Stvai ‘Designation of MIC (ug/ml) to
rain . -
lanes in Fig. 2| ABPC  SM SMZ cpP TC KM GM: AMK TOB DKB SISO

Donor -

P. stuartit A 800 25 0 >400  >100 100 100 50 12,5 >100 400 200
Transconjugant

P, mirabilis B 25 <0.78 s1.56 =1.56 6.25 =0.78 s0.78 =0.78" =0.78 £0.78 $0.78

E coli 1 C >1,600 100+ >400 6.25 <1.56 50 12.5 =078 12,5 25 12.5

E. coli 2 D >1.600:. >100 >400 >100. s1:56 200 12.5 12:5 50 100 12.5
Recipient 5

P. mirabilis E =3.13 =0.78 3.13 <=1.56 6.25 -=0.78 =0.78 =0.78. £0.78 =0.78 =0.78

E. coli WA921-1 F 6.25 1.56 12.5 6.25 =1.56 1.56 '£0.78 =0.78 <=0.78 =0.78 =0.78

Abbreviations of antibiotics are defined: in the text.

ABCDEF

A : donor strain of Providencia stuartii,
B :‘transconjugant of Proteus mirabilis,
C, D :-transconjugants of Escherichia coli,
E : recipient of Proteus mirabilis,

F : recipient of Escherichia coli.

Fig: 2. Plasmid DNA profiles of the transcon-
jugants, obtained by 0.7%  agarose gel
.electrophoresis

3. -Plasmid profile

Fig.1 iw7R L= 20 ki 14 £ 0 plasmid
DNA"» g & uic, 14 #kf o plasmid DNA 04 F&
¥ 3.2 megadaltons [J 72> 166 .megadaltons [l k%
THEA THoTeps, TON8E (lane: 1, 3, 4,5, 7,
10, 11 $X0¢ 12) RiXHFREORIFE L plasmids
(# 30 megadaltons, Fig.1 ic&El—TR L) 2%
Ihic,

4. BEAEE

plasmid D& T 7s

4. #£T, Tibb Fig.l.o -

lane 1, 2, 3, 4, 5, 6, 7,710,11, 12, 13, 14, 17,
18 #% donor & L, E.coli WA921-1 ¥ X OU% P.mira-
bilis % recipient & L CEAREE AT, BINGEH
T ORI E ST DR LIca b THh %, transcon-
jugant SN0, E. coli, P.mirabilis DX %5
% recipient & L7-#& 4 lane 1 o# (Tables 3, 4 @
strain 1 #%) % donor & LcEDAR TH 7o BN
transconjugant Dff:-s x — v % Table 5 iRk$, E.
coli % recipient & L& B85 h7c transconju-
gant | 2 ffi¥i©, ABPC, SM, SMZ, KM, GM,
TOB, DKB # X t* SISO figfko E.coli 1 &, ABPC,
SM, SMZ, CP, KM, GM, AMK, TOB, DKB X
O SISO it D E:colt 2 Th b, P.mirabilis % re-
cipient & Lic3B&i, kg E.coli 1 5 X8 E.coli 2
L@ Uit -t # — v & transconjugant 23185t filc,
Table 5 {&/m L7z ABPC # % it f4: © transconjugant
HEbRT,

strain 1 # (lane 1) % . donor & LB Hhic
plasmid profile. % Fig.2 /R4, donor TH 5 P.stu-
artii 0 plasmid profile (lane A) i 166, 62, 30,
1.1 megadaltons (Md) @ 4 & plasmid band A& H!
I hic, —H, recipient T % P.mirabilis (lane E),
E.coli (lane F) yzid plasmid band i&BiH X g -
7oh, BEAEETEB LT transconjugant @ P, mira-
bilis o plasmid: profile. (Jlane B) iz L 70°Md, 30
Md, E.coli 0)1‘ plasmid’ profile ‘C# % lane C jziX 140
Md, @ UK lane D izi 166 Md o plasmid band 73
Bl I hic,
5. HMHEEGR

Plasmid-DNA #{RHF1% 14 e W THEEREY
T o fc?d, transformant 122 Bbhich -1,



1. # L3

i e, Postuartii oM@ SO LINA & LT
DHEEH B DI TR, BEPUERS L LTH ]
M A 7 — 5 4 DI 5 RIS DN & L
THWEE T B, A JETRL, 1976 4E, /NEKBY 20
GM [t DBFSERC DT, G R R #1700 8 GM
Wit P. stuartii 4D %\ W LTV B, A
S & DI D WA PR B E D\, HRd ik 6 )
WIS At » TR |- P BEIc ds v B A0 o 7: IR %
A LAchiUL ABEIL ¥ & DML X 4> T TH 4
DRI, EEREAR AL O 1Ll K DB % 2
EDFINoTe, C DFEULE P.ostuartii B\ gl IE g o
ERICLRED—2 LR O BB xS LTV 5,
SHEOHE T, KL B RBBREORILICIE, %
DFEENLEERPETH D, fecalcolonization A IR
B ERIC LTV EERTHE 2, L LG
HEORKNE L LTOFEDORYMFCOVTL, £D
BPFERAHBFE LD SERILIE R T 5 LBV HA
5 o

1984 F~1985 Fizh it THHEX iz 20 #Rico\T
KRR RE Lic, BRAEMIEAIRETHSD L
EhTWwB3, SEDLhbhOfRER T CP, TCs,
SMZ itz & A & o (kA TH b, %1 FOM,
ABPC, CEZ, % X0t SM, KM, GM, DKB, SISO,
TOB o AGs iwxt L T4 fitt:ThHo7o AL,
AMK, fortimicin, HAPA-B 7c&'® AGs %, CTM,
CMX 7l DR+t 7 e 2kY v, Z={ERD+
7 = A REFRCIRZETH ot LichiaT, KT
SEEINB P.stuartii 1T X B BYPFED BT hS
DEETHEETHLEYHB BN B,

FRABED AGs Mith 2 — v e LT, &EH
GM 1t~ KM ioxf LTREEZEMTH B C Lol h
T390, bhbh Opi#E Tk KM ioxf LT 100
pgiml LA EDOEEMME %R Lickkiz, GM it (=25
pglml) Ok L ABEFFE Lico MCHALE 5213, 6Kk
MBI Lic 190 Bkxifgic KM w35 MIC %
WELIcEZ A, KM fitt: (=100 pg/ml) 114E 4 W50
L, 37% D\t TH -1 L HE LTV 5, bhbh
DOREL KM MR OEME KM LT\ 500, 55
VLA OB (FREEER) DE#BERLTVW 50
LIRS, b O LERDIEFIC OV THRE T 50
EHipsLEBbh b,

20 #k® P.stuartii {722\, plasmid DNA OfF#E%
FARIHER, 14 ¥k (T0%) 1 b8 4« D4 FED plasmid
DNA piH & htc, HOLLIK 5 3, 109 55 2.5
megadaltons D7 % plasmid DNA #7473 5% R 3k
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10 HRicov TGN Lrckids, %l & plasmid DNA
EULIMAL g o E#esi LTz, b ADEMTL, B
W K0 1 BkD P R plasmids 2 Eht- 4o
AN IWNY XY/ S/ A+ 24T S XA RES -1 7 1d
S T A plasmid ox W) ShE, o SRR
DY Yl X S TYMER TV L C ENVigeh
Foo Lant, Zrib ] M v, P46 Atz 8750 plasmids
b G A sy gtk S TH L L ER TV
GM (fiff1:'%, ti KO AR T D & EhTwng
AMEK!8® b= 7, figl: % YAC LT fo o ik B i
TN L El il % lkHE & OBYAYE 2 BE
TXxeh - t2h, Fig.1 i2,4i L1z plasmid profile o5
H lanes 3, 4, 5, 10, 11 3.t U 12 @ 30-megadalton
plasmids i, fIERAY Kz X B Yl -3 2 — .~ D (data
VERE) 2Bl {ic i) TR TH B 2 LHVrh T,

HAWKEY'™3, 32, 34, 1} X0 30 kilobases (kb) o
cryptic plasmids & carbenicillin §{: %45 47kb 0
KM plasmid DFEMBIAE X HSGE LT 5, bh
bhoRH L1 cryptic plasmids ofj# & Zizou
TIREHDOBETHD L Bbh b,

Ra#siehic h KIBEK XD 5T X - -Birfitsk
BT =i R L, WMo O KERTERRER
ERRARE—SE, REBBEMTHEE, k0
RCCHHRECRE-REZEFH LR, AERE
BILFHER, FRAFAEYHBRIBREET XA IES
LETo MBARLOESE, ¥ 35 @A KLEEEY
£#ee (1987, B BV THEELE.
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CLINICAL SOURCES OF ISOLATION, ANTIBIOTIC SUSCEPTIBILITY
AND RESISTANCE PLASMID OF PROVIDENCIA STUARTII

KenicHiRo YAMAZAKI

Clinical Laboratory, Omiya Red Cross Hospital, Kamiochiai 903,
Yono, Saitama 338, Japan

Rieko Kanno, Takeo Karisa and Sapao Kimura

Department of Bacteriology, Teikyo University School of Medicine

The frequency of isolation of Providencia stuartii from various clinical sources was examined from
1981-1986. Sixty-nine strains were isolated from otorrhea and 4 from sputum or pus. This indicates
that P.stuartii is clinically important as a causative microorganism of chronic otitis media.

Twenty strains, isolated from 1984-1985, were tested for their susceptibility to various chemotherape-

The majority of the strains were resistant to chloramphenicol, tetracycline and sulfamethoxazole.
cefazolin and several aminoglycoside antibiotics,
In contrast,

utics.
Many were resistant to fosfomycin, ampicillin,
namely, streptomycin, kanamycin, gentamicin, dibekacin, sisomicin and tobramyecin.
the majority of the strains were susceptible to cefmenoxime, cefotiam, amikacin, fortimicin, norfloxac-
in, trimethoprim and sulfamethoxazole-trimethoprim.
Profiles of plasmid DNA of the 20 isolates were analyzed, and plasmid DNA was found in 14.
Conjugation and transformation were carried out for the detection of R plasmid. One of the 14 donors

transferred resistance markers by conjugation.



