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LT, REBREOCHBLSAMEOERE, IIV R-
plasmid iz X ZtE & OB R L 2o

I. 8 &F %
1. {EREK

* BRAHTET 40



714 CHEMOTHERAPY

OCT. 1988

HNEEBLRBEERIEBRRD Ecoli &L, HRAMKE
(31982 ££1 B2 6 1985 48 12 ¥ T 4 EMICIRA
AEEFTIHRFEWRBF THRMRERT A RS LT
ABRBENLIREL, REORFTH» e HELRL
Lico 7o E coli AMMESMESHIHEIZ, PEIIC
SRINIEBEOR LAz £ DR 366 BriixiS L
LT&Néh‘fCo

R-plasmid iz X 2 ®FIHEZRIE ORI 2, BB
D3 LRFTEOHER I hicbDkRE L, HEEHER
W I BRAEEXTUEDEEEL L FE BN
E.coli K12y 1037 RFPr (rifampicin resistant) & E.
coli K12 y 1037 NAT (nalidixic acid resistant) o 2 ¥
k9 AV

2. ERAEH

EHIfH A R-plasmid iz X hFESh2EHF L LT,
ampicillin (ABPC), tetracycline (TC), chloramphe-
nicol (CP), streptomycin (SM), kanamycin (KM)
¥ X O* sulfanilamide (SA) D 6 FxX A\, —F, XKH
it HFE R-plasmid xR OHEH & LT nalidixic acid
(NA) ¥ X0 rifampicin (RFP) o 2 K% A\ 1o

3. EHBRZUHRARL O EATERORE

EHIRZ AR A RCEREFESL D MIC JIEEM
TORHL T - oo T biiBRE % Mueller-Hin-
ton broth (Difco) T 37°C, —7sc3H, buffered
saline with gelatin (BSG %) T 10°CFU/ml i#R
L. ¥0FREZ I 7n75 52— (#0.005ml) =¥k
HIFFEH (Mueller-Hinton agar, MHA, Difco) i
EE L, 37°C T 18 Bl Rk, PIRAYIC E. coli D
REITLIHIE I W RERAME ¥ B/ IR
B (minimum inhibitory concentration, MIC) & L
7co BRANCXT HMHEEORE I IEEFD E. coli 1T
5 MIC 4% 61Tl - o

4. BAREER

—R{GE(L broth 3 L membrane filter g% T
fTleo 1o

1) Broth

1Fen LT ChMtELR LAREE 258 (don-
or) L1, RFP itk E.coli y1037 RFP* »ZAXE
(recipient) & LTHWI, ¥ THE5HE, TAE % brain
heart infusion broth (BHI) fC¢Zxh¥h 37°C, —&
HELL, ZEFRXILIHF LV BHI G CREBIEER
L, 108CFU/ml @iz /e - 7B A TZ D 0.5ml &t
LE®ED 0.5ml #EALT 37°C C—HEEL, £0D
EREO1AELF (#0.002ml) &£ EBEOKAGIN
ZIRAFH (BTB lactose agar, 7=7° L SA ;ZEIR¥LHbIL
MHA) &% L, 37°C T—®E% Lico BRAFRC

WO Lic & RE ORI ME L E.coli D MIC MR
MebLimLT BTFoZEL &L

TC:25ug/ml, CP:25ug/ml, SM :12.5 ug/ml,
KM : 25 yug/ml, ABPC: 25 ug/ml, SA :400 ug/ml &
L, &4z RFP :100 ug/ml ¥ inx 70

2KIFEMOEBRFRECRN LIcREERKY 3 =
ra—=PORNEL, MIGROIDIMBLFALRED 6K
W D IRFF I BIR AR5 (eosine methylene blue agar;
EMB agar, 7:#L SA kX LTix MHA %YA\f)
CENRFNBEM LI, ¥, 37°C C—AKERE A4
MRBE D XK IBIRA BTB lactose agar i replica L
T, MEOERYAE L1,

2) Membrane filter 3

Broth ¥ Tl DIZBHR®D Hhieh - IclkicoWLT
13, TOERBAEY WD 5EMT, 5K membrane
filter k¥ fFiroico Tiebd, $5MEIZHEY BHI
T 2 R EHRA IS R (late log phase), A5 0.5
ml L SREHE 4.5ml (1:9 OMA) ¥ BAL, milli-
pore filter (HA : 0.45 um) TH:BH, filter ¥ EEHB I
BMbHH LT, BTB lactose D LiziRE, 2~3KHIBE
% Lo X\ T, membrane filter FOE ¥ HM
BHI @& L, BB Y 0.1ml F*ORIRTFHK ek
L, &6k 37°C C—aS R L TRHEEEK Y B

R-plasmid D {REIC L b ZRERK X 5 MG
ETRAEELRTETCERVOT, ZholnZ ¥
BT 5ENTCRERARE TR > o —KRERERCKW
TitEOERIEZ I hick (HEEEK) ¥HEEE
L. NA §&D E.coli x1037 NA* #ZEFHELT,
—REAROEARBE T Lo 1o RIRATFRICEML
LERROBRRBEIIRDOED TH 5,

TC:25ug/ml, CP:25ug/ml, SM :12.5 ug/ml,
KM : 25 gg/ml, ABPC : 25 ug/ml, SA : 400 pg/ml &
L. &4ikc NA:25ug/ml hnx 7z, & DBA NA M
BREARIVEELLVDOT, EROFRCREFLE
2 R = - REERCHEIGE LIcRHEGSEEREELD
5o

DEDKR —KREZFOHDIhI-koXAREIE
#tE R-plasmid ZRTH B & L1,

5. AWMt X R-plasmid DEEE LHBLD

BAEEIZ DT

E.coli DI h - REBRIEN Y, EREEOL
B PR RIE & ARE RO 5 BRI RBRREET
AHL, 4% UTI EFFMAEe™ce T, wWE:
ERRBRRIE (RMEMETETS) L THRBER
fE (RbEBMEBENA) T BB IFT1~H6HT
SBELT, HFRBCHT 5itEs X 00 R-plasmid O
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SERE, WEEICLDS R-plasmid OMBEME YR
», MAOBPFEBHZ NG L LD 5 ihdb b Ly
rhonEkRN L, L
II.
1. E.coli DRFIEZTHR K
A%HFD MIC 4#i% Fig.1 )ik Liens, RFP %f
Q7THIO MIC AHzid BISd e kD S MAARS
n BE L RERCARRAEDT, EONHOBMY

MW LMW OMME Lo

ZRFN T BMHEW O MBI 9-41% wHAML
Tfedh, 20 d bRHEROSBMBE B HETH >
2-¥#ix SM & ABPC T4 41% ich i, SA
LIhb&REALAR (U0%) TH-7 EOff
OXFIix TC (85%), CP (18%), NA (9%), KM
(9%) DMt RAUE » P20

6 FlDWFh —oi T MitEd iR L Bbkiz 232

350, TC — 350 ‘ KM ————
Cp----- : | ABPC-----
300 SM—e— 300+ 1 NA—-—
SA— — | RFP— —
250 250} |
2 200 2 200} |
g g \
a 2 \
s 150 5 1501 tl'r ,
] S [ I}
“ Z \ /
100 100f- L H
§ /
[H !
[\ ]
50t 50( -1 !
1
(ug/ml) T 7 {1g/ml)
MIC Resistant MIC|] =313 625 125 25 50 100 Resistant
Drug strains(%)| |Drug strains (%)
TC 2 5 6 20 109 @, KM 320 13 0 0 33 3,
cp 282 14 3 1 66 o ABPC 206 6 5 7 142 H,
sM| 10 37 8 7 19125 i NA s 41 2 | 5
SA 09 15 11 13 5 8 15 | o RFP U8 135 ‘o
Fig.1. MIC distribution against E.coli isolated from urinary tract (366 strains) and isolation

frequencies of drug-resistant strains

Table 1. Isolation frequencies of drug-registant Escherichia cols
classified by drug resistant patterns

Sensitivity and resistance patterns No. of strains
(%) o
Resistant strains

TC, CP, SM, SA, ABPC 48 (1 20.7)° ( 13.1)**

Quadruple resistance 37 ( 15.9) ( 10.1)

Triple resistance 57 ( 24.6) ( 15.6)

Double  resistance 32 (13.8) ( 8.8)

Single resistance 58 ( 25.0) ( 15.8)

Sub-total 232 (100 ) ( 63.4)

Sensitive strains 134 ( 36.6)

Total 366 (100 )

* No. of drug-resistant strains in each resistance pattern/no. of drug-resistant

strains

** No. of strains in each group/no. of whole strains tested
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Table 2. Isolation frequencies of drug-resistant and/or R-plasmid positive
strains of Escherichia coli isolated from the year 1982-1985
. No. of drug-resistant| No. of R* strains
Year No, of strains tested strains (%)° (%)**
1982 102 63 (62) 39 (62)
1983 73 40 (55) 33 (83)
1984 115 81 (70) 52 (64)
1985 76 48 (63) 25 (52)
Total 366 232 (63) 149 (64)
* No. of drug-resistant strains/no. of isolates tested
** No. of R* strains/no. of drug-resistant strains
Table 3. Isolation frequencies of drug-resistant strains and R-plasmid of Escherichia coli
classified by the type of infection and resistance patterns from 1982 to 1985
Resistance patterns 1982 1983 1984 1985
TC, CP, SM, SA, ABPC 15 (13) 86.7% 10(8) 8 % 12 (11) 91.6% 11 ( 7) 63.6%
Quadruple resistance 13 (10) 76.9% 6 (6)100 % 13 ( 9) 69.2% 5(3)60 %
Triple resistance 12 ( 8) 66.7% 12 (11) 91.6% 21 (20) 95.2% 12 ( 7) 58.3%
Double  resistance 10(3)30 % 3(3)100 % 12 (6) 50 % 7 (4)57.1%
Single resistance 13 ( 5) 38.4% 9 ( 5) 55.5% 23(6)26 % 13 ( 4) 30.7%
Total 63 (39) 62 % 40 (33) 82 % 81 (52) 64 % 48 (65) 52 %
Uncomplicated UTI 1982 1983 1984 1985
Upper urinary tract 6(3)50 % 1(1)100 % 1(1)100 % 1(0) 0 %
Lower urinary tract 15 ( 7) 46.6% 10(8) 80 % 18 (8) 44.4% 9(6) 66.7%
Total 21 (10) 47.6% 11 (9) 81.8% 19 (9) 47.4% 10 (6) 60 %
Complicated UTI 1982 1983 1984 1985
Group 1 2(1)50 % 1(00 0 % 3(2) 66.7% 6(3)5 %
2 1(00°0 % 0(0) 0 % 0(0) 0 % 0(0) 0 %
3 5(3)60 % 2(1) 50 % 8(6) 75 % 5(4)8 %
4 22 (17) 77.2% 16 (14) 87.5% 33 (19) 57.5% 14 ( 6) 42.9%
Group 5 1(0 0 % 1(1)100 % 8(6) 718 % 5(1)20 %
6 11 ( 8) 72.2% 9 (8) 88.9% 10 (10) 100 % 8 ( 5) 62.5%
Total 63 (39) 62 % 40 (33) 82 % 81 (52) 64 % 48 (25) 52 %

* Drug-resistant strains
** R* strains

*** No. of R* strains/no. of drug-resistant strains

HBabh, TomEx— i, Table 1 KRl >
1= TC, CP, SM, SA, ABPC o 5 H|fit:E#kix 48 &
(20.7%), 4 #ImtERRIT 37 ¥k (15.9%), 3 FlitiE#kix
57 # (24.6%), 2#mtEkkix 32 ¥k (18.8%), 1 At
ERRIZ 58 Bk (25%) TH - To

2. R-plasmid O¥HHFE

366 BReRMiftERkAS 232 Bk HhtcAl, @5 B broth

B X 5—KREE H T HE TH - fobkix 143 £k, mem-
brane filter $iZ k B IR TH - 1obkid 16 )k TH
oo N D—REENTHETH » 1= 159 Bic2V T,
SRIEEER BT R 149 BESKERTET
Botco LizAoT, 366 ¥krh 149 ¥k (40.7%) » R-
plasmid #H LTWAZ LB L, i, WHEECS
%% R-plasmid K © L4 232 ¥k 149 %
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Table 4. Relation between drug-resistance patterns of Escherichia coli
and isolation frequencies of R-plasmid

No. of transferable drugs No. of R* .
Resistance pattern No. of strains (strains) o ot(a/)‘strams
0
5 4 3 2 1
TC, CP, SM, SA, ABPC 48 5 2 4 13 15 39 (81.3)
Quadruple resistance 37 8 1 3 16 28 (75.6)
Triple resistance 57 24 5 16 45 (78.9)
Double  resistance 32 8 7 15 (46.8)
Single resistance 58 22 22 (37.9)
Total 232 5 10 29 29 76 149 (64.2)

* No. of R* strains/no. of resistant strains in each resistance pattern

Table 5. Isolation frequencies of drug-resistant strains and R-plasmid of Escherichia coli
isolated from uncomplicated urinary tract infection

. ) N . No. of drug-resistant No. of R* strains
Site of infection No. of isolates strains (%)° (%)°*
Upper urinary tract 18 9 (50) 5 (56)
Lower urinary tract 120 52 (43) 29 (56)
Total 138 61 (44) 34 (56)

* No. of drug-resistant strains/no. of isolates tested

** No. of R* strains/no. of drug-resistant strains

64.2% Tholo

—%, WEROERFOKRIBRE % 1982 G 5 1985
FrbloTHh2E, Table2 iR Lick 5 icittEekD
REFEIL 55% M T0% L EDOEEIRKWTHAE
BARbhishot, LA L, ZOfEEDOF T R-plas-
mid BEROEISTIT 1982 F£hn D 1983 FEDORD 62
%-83% L\ mDT BEL - IeFEiE, TORD
64%, 52% LETEEMDOHRSLNIBEIEID - 7o
IOHIRBILT, FERZERTEF -2 BER
fI, fRABE DBARIL it o\ T BE L TATdd (Table
3), BERL D% — v, WHEE D R-plasmid KH
ExiFARTH ., FLBEMERBRIECKT K
Rity, HAMRBERIE ST 2 EERERHNO R-
plasmid MR T BN K RIBOhich o1

3. R-plasmid & IEFME- % — v DBALR
‘R-plasmid REHIZLHAT 149 ¥xbhicdl, h
Lo D\ T ERMEF — v LD BFEY X5 L,
Tabled iR L7ck 515 #litthtk 48 £k 5 b, R-
plasmid DM X h7-Bit 39 KT, 8l.3% LEAEC
R-plasmid A3 S hico FRIC 4 FfittEEkTix 37 #k
%28 B, 75.6%, 3FIWtEEk Tk 57 kb 45 Bk
B8.9% Einich BETH 1N, 2 FE RIS &
32 %h 15 B, 46.8%, 1#IWMEERTIX 58 Hhep 22
% 37.9% LIESE Loy, WERAISHICAEBRBE

R-plasmid OBHEIB2AKL 1% HA A OhT, L»
L. SFEsk cL A OT X TicErmEEIh
Db Tk b, KAREIEEI N LR, T
NRTCOFAMELS—BEREI RO TRIEWEEL
1% (=

4. RYRAR L EHIME <% — v 30 R-plasmid &

HEE

1)  Bijhitk REE R EE

HAMM R RRE BRI 138 Bk TH BA% hik
MR RPIERR D 18 k& TMRBRIERRKD 120
Bie i TRaT 5 &, Table5 DX 5 EERRERRSL
fECI3 9 Bk DTtk 5 ¥k (56%) »*&H R-plasmid 23
B Ihi, THMREBRRPIETIE 52 romtekkd 29
¥ (56%) 75 R-plasmid »RHIIh, WHOM MK
2R - R-plasmid RHER2Z LA ERETH - o

wic, EHTHE-< %2 — v & R-plasmid #HEK D B]
@han L, Table6 o X 5T 5 FIMHERRS Bk 4 &
(80%) = R-plasmid A3 Xh, 4 FfittEsk T 8 Bk
th7# (87%), 3HImttEkkTIx 13 kb 9 ¥k (69%),
2 It #R It 16 #keP 58k (B1%) ¥ L UM 1 AlstEtk
it 19 #krh 9 Bk (47%) 12 R-plasmid AURH Shic,
T e b B O REEERIEC 3\ T HERF 2% <
2513 & R-plasmid 2EAECKRH I AEALARDS
hice
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Table. 6. Reldtion between drug-resistance patterns and isolation frequencies
of R-plasmid in uncomplicated urinary tract infection
‘ : . of R* i
Resistance patterns No. of strains No. of o ,'tmm
(%)
TC, CP, SM, SA, ABPC |, 5 4 (80)
Quadruple resistance 8 7 (87)
Triple resistance 13 9 (69)
Double  resistance . 16 5 (31)
Single resistance .19 9 (47)
Total 61 34 (56)
* No. of R* strains/no. of resistant strains in each resistance patterns
Table 7. Relation between drug-resistance patterns and isolation frequencies
of R-plasmid in complicated urinary tract infection
. No. of R* strains
Resistance patterns No. of strains oz\e
(%)
TC, CP, SM, SA, ABPC 43 35 (81)
Quadruple resistance 29 21 (73)
Triple resistance 44 36 (82)
Double  resistance 16 10 (63)
Single resistance 39 13 (33)
Total 171 115 (67)
* No. of R-plasmid strains/no. of resistant strains in each resistance patterns
Table 8. Isolation frequencies of drug-resistant and/or R-plasmid positive strains
of Escherichia coli classified by the type of infection
- i + H
Type of infection No. of isolates No. of c'lrug resistant No. of R* strains
strains (%)° (%)°**
Group 1
(indwelling catheter) 17 12 (7)) 6 (50)
Group 2
(post-prostatectomy) 1 1 (100) 0
Monomicrobial Group 3
infection (upper UTI) 24 20 ( 83) 14 (70)
Group 4
(lower UTI) 115 85 ( 74) 56 (66)
Sub-total 157 118 ( 75) 76 (64)
Group 5
(indwelling catheter) 19 15 (79) 8 (53)
Polymicrobial Group 6
infection (ncl:ncatheterized) 2 38 (73) 31 (82)
Sub-total 71 \ 53 ( 75) 39 (74)
Total 228 171 ( 75) 115 (67)

* No. of drug-resistant strains/no. of isolates tested
** No. of R* strains/no. of drug-resistant strains
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2) WRERBBRE

B RRRRIED Bk 228 B AEHh, D’
b 171 #% (75%) AWmitEskC, ¥ %o fiffEkkeh 115 #
(67%) b & R-plasmid 2 Xhi= (Table?), =
¥ UTI EHFPEERC - T 6B T RT3
k, Table8 DX 5 AR AT EEEO MBI
Ktk 70~80% Btk & AWM ABRADRA o
2%, R-plasmid OMHRIZZRIC HYBIENASh 1,
BEERPMEC SV TRBIB 7 -7 LR ©
R-plasmid #HRiX 50% &, 38 (70%) L LUH
4% (66%) » R-plasmid MHRIZH~TEWEAT
Bote (B2 1KORTH D TR L L),

—F, WEERREIIS\WTE, 7 —F AR
THBHESHD R-plasmid BHE (53%) 2%, »F—
FAERBR (B6®) OMIEE (82%) ItH~NTEL:
HEDED R AVEEE TR o2 (x2=3.0807,
p=0.0792), 7r¥, 4B 6B D R-plasmid BHEHRKIIL 6
BeBb R 82% THoTo o

BEERPE (B8 1,2 3, 4 3) LEANERRE (8
5 6 ) OB TR SRz VWTh L 75%
L#ix7e{, —3} R-plasmid ORI & 4 64%, 74

%6 & OB MR RE D 77 5% B B MRS 1 LN T 2 R
WIRHET Bt 2l KXo T iehote (=
1.0182, p=0,3141),

AT-FLAERM (L 58 Lr7—-F AR
(2 8 4 68 o R-plasmid RHRLLKL
TAhBE, AT -FAUMMIL52%, »5—7 LIERR
PR 70% &, A5 —FAEHMBDOH AL R-plas-
mid RHRTH 7= (Tabled) NERETITich -7
(x*=2.6720, p=0.1021), —%, »7—7 L ER »
HVIIEREB ORESIRR, AREBRAE L ABRBEDO LD
SHEIT X - THMHER 7\ L R-plasmid DBH 2%
WrZF 50Tk L Bbhi0T, ZoKICD
WTh BP LT R, »5—FLEHBRC BT 5
R-plasmid BHBIT/REEFI KT 68.8%, ABTiE
BlEREKT 77.2% LEXE DY (x2=0.2930, p=
0.5883), ¥ih7—7 L ABBETL AREABRKT
44.4%, ABRESIHRERT 66.6% LHEZ VBB,
27z (x*=0.4639, p=0.4959), £ = THF -7 LR
ERZ2WTH 7 — 7 VAR & OB Y 27 flizo
WTRRBLIcE A, BELMAEL kB2 L R-plas-
mid RHFELEL LB EAHRSRhi: (Table 10),

Table 9. Relation between indwelling catheter and isolation frequencies
of R-plasmid, and drug-resistance patterns

Indwelling catheter Noncatheterized
Total
group group
No. of strains 36 192 228
No. of drug-resistant strains (%)* 27 (75) 144 (75) 171 (75)
No. of R* strains (%)** 14 (52) 101 (70) 115 (67)
TC, CP, SM, SA, ABPC 10 (60) 33 (88)
Resistance patt Quadruple resistance 3 (67) 26 (73)
(o/)_‘fa €M | Triple resistance 7 (57) 37 (86)
¢ Double  resistance 1(0) 15 (67)
Single resistance 6 (33) 33 (33)
Total 27 (52) 144 (70)

* No. of drug-resistant strains/no. of isolates tested
** No. of R* strains/no. of drug-resistant strains

Table 10. Relation between duration of catheterization and isolation frequencies of R-plasmid

Durati f . of drug-resistant
ura “.m 9 No. of strains No. o r"? resistan No. of R* strains
catheterization strains
1-6 (days) 15 8 ( 53.3%)* 2 (25%)**
7-13 6 4 (66.7%) 2 (50%)
>14 15 15 (100 %) 10 (67%)
Total 36 27 (75 %) 14 (52%)

* No. of drug-resistant strains/no. of isolates tested

** No. of R* strains/no. of drug-resistant strains
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. Percentage of ABPC-
Year No. of strains N°~B tgfﬂ‘:.B &‘)'E"‘“l“t resistant strains
? 01020 30 40 50 (%)

1972 72 8 (11.1) T ]
1973 94 20 (21.3)
1974 64 21 (32.8)
1975 44 10 (22.7)
1976 66 20 (30.3)
1977 84 41 (48.8)
Total 424 120 (28.3)

0 10 20 30 4P 5? (%)

T T 1 T
1982 102 48 (47)
1983 73 27 (37)
1984 115 51 (44)
1985 76 30 (40)
Total 366 156 (42)

* Percentage of ABPC-resistant strains

Fig. 2.

Isolation frequency of ABPC-resistant E.coli and R-plasmid from Urological

Department of Gifu University by year

Table 11. Drug-resistance patterns of ampicillin-resistant Escherichia coli

No. of strains
Resistance patterns
1974-1977 1982-1985
ABPC TC Cp SM SA (KM) 61 ( 69%)* 47 ( 30%)°**
ABPC CP SM SA (KM) 10 8
ABPC TC SM SA (KM) 5 ( 18%) 26 ( 22%)
ABPC TC CP SM 1 1
ABPC SM SA (KM) 5 26
ABPC SM SA 1 3
ABPC TC SM (KM) 2( 9%) 2 ( 26%)
ABPC TC SM (KM) 0 8
ABPC CP SM 0 2
ABPC TC 0 12
ABPC SM (KM) 0( 4%) 3 (11%)
ABPC SA (KM) 4 1
ABPC only 0( 0%) 17 ( 11%)
Total 89 (100%) 156 (100%)
* Percentage of ABPC-resistant strains isolated from 1974-1977
** Percentage of ABPC-resistant strains isolated from 1982-1985
5. E.coli ®» ampicillin fit#&$EE + R-plasmid o] PETOHEA AR BI T B,

<3

REBPIEDHEBEL LTHL AL LAV BRRSN
=) vREFTHD ABPC w0, zhicgd s
THEBEDBE & R-plasmid DOBIR¥ KA Lico, ABPC
it E.coli o FEJFHFEEY BoED 440 (1982-
1985 ) & #9 10 4RO 6 4ER] (1972-1977 %) =D
WTHRTHR B E, 1972 Eh b 1977 et Tiz 11.1
% 2 48.8% ~ L EATEE DML Hhie (Fig.
2)o LD LEGED 4 R T12 47-37% L3E#EEVH 5

—%, thboEkOSHMEDBRERXE 4 4 FRIC
DLTHRTH D E, Tablell DX 5ic 1974-1977 £0
Bkkix 5 FIMHERR Y 70% L B Th 5 KiE, ABPC
BMRHERRE 1 B D 72 SHTHEOEEAED THL A
Bihtce S hizh L 1982-1985 £ Ei#kiy 5 I kX
30% R L, M 3H, 2 Fis LUVl HEEKIE4
9-26%, 4—11%, 0-11% LML Tk, ZHWE
AR TL D EH TS,

KB 4 R OB #kiz o\ R-plasmid oBHR
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Table 12. Isolation frequencies of ampicillin-resistant strains
and R-plasmid of Escherichia coli by year

Year No. of ABPC-resistant strains No. of R* strains (%)*
1982 48 31 (&4)
1983 27 20 (74)
1984 51 36 (70)
1985 30 18 (60)
Total 156 105 (67)

* No. of R* strains/no. of ABPC-resistant strains

RaaThsdE, Tablel2 iRLAX 5 IC 60-74% (GF
#67%) ORHFABET, i h B O Tixd 500 M
R 2B OIS, ¥ ABPC MR
»THRTH, R-plasmid MHEA 677 & filt D FHHi
#aR LM © R-plasmid K (67%) LRA%T
bof:o

1. * ®

1. RBRERFEHR E coli DIEAFIMMEIZOVT

RERPIEBEN LRI N D E coli 2 5 I11¥EH
##kds XL U° R-plasmid MAHHAE KRB I h 5 &00F
TRFLE IR T, SE o 4 E£HIC bics
ABR IUAKREZ BT 2R T 63.4% (232/366
B tARcBEkRS S EIh, CTORERMMORE
LARE—HLIRETH b, FEXRMCD 1982-1985 F
D LER DS BEBEE X At 55-70% Dfficd h, BF &
b OBEOHEENHER LTV 5T Ebibh Do

EH PR o EE O MR, ABPC, SM, SA it
HgkaE bic 41-40% LRI EL, KRVWT TC (35%),
CP (18%), KM (9%) # X1U* NA (9%) DIEIET
LT¥ b, ABPC MM e b B\ SEID LR
75 ABPC WHEicBa+ A #at T, 1972-1977 Fic
B TELGEN (11%49%) MHALhTEY, &
Y RBEOEMEYRE LTV 5, Zhiz4ks ABPC %
FhZ p-lactam REHMBRL S HAINIKRLE
bhasl, L L, HERRERE D 1982-1985 ittt B
ABPC MHE O BEAR I3/ 50-40% LBV R
BAEESAR SN, BE CiiERREEDFH LA ABPC
hht7  ARHEECEL- TETLAHT LHARBE
hTwadotBbhs,

ABPC LIst D3RI BT A Bk O BEBE 1T, G
FLIhiEbo2hRbR B, FlriE, BAROREYT
it SM RO AR ET DEAAR Sh DA,
Y80 SM itttk oS RBE KR 41% LR HEB
LTw5, ¥, MEERRERES D 1971-1974 0
EHBD E. coli B3 5HEV 12, ABPC KM D
WiEHiz 4% LEVCARFERR LTV, Ybo

KM fi$te ik D2 MESHBEI 2> Th 9% THBo TDLD
CHEZTLD KROER BDHOLREDIE, W& (R
B oigld 5 iR X AV EERERREOZ D
—RTivn e Bbh Y,

Bk O < & — 1%, 5,4,3,2 3o X O BFIM kR
2% 4 20.7%, 15.9%, 24.6%, 13.8% s XU 25% T
»b, 2ENCHATHE, SEMERIFCEZ VLD
BEE R Shich o fc, Lh L, ABPC Mitte#kiciR-> T
B LT4 5 &, 1974-1977 £0MTi%, ABPC 28T
5 FIMHEEE SO 70% D TWieDRtL 4,
3, 2 BIVHHIMMEKIEL 18%, 9%, 4% IV
0% LERTHD, MEOMICAERHENALRI,
L L, 20k 5 D TRRIMES i 5 #i tEek
P EDHEIN I EA LTETH D, 1982-1985 F DK
3Cit, S AIMHERRTY 30%, T ofiuk 25-10% BE
LRSS, ABPC ¥ 8L SHH SR ILEF
ETFLTWAD, Zhb ABPC DfERFAEIMETLT
ETWAZ LR IBLDEBbh b,

2. fittE E.coli 7»%H® R-plasmid #H®K

EHI M E. coli 56 ® R-plasmid OH R4 E D
EEORBTIL 64% (149/232 %) L h BETH -
fedl, Z ORI EERRPERRLOD 73.1% (90/
123 #) HBHVIIEHHYD 66.3% LU 3 M~
TRERERIIZ LT, Witk E coli hHiz—BiCT
DRED R-plasmid 2ARHIhBLDEBbh s,

—%, = ® R-plasmid OKHRHEFIME % -~
BT 5 L, 5 M AR TR bk 81% &
B TERCREIh 30 LT, 2%k X001 Fii
Pk LK 4 47%, 38% LEVRHETH-o7, &
DEAIEREEZEORGEONS G 5hrix, i E
coli 251 Tis  FFE s & D E. coli LA OB AMEE B
LTdRBOEAM R 5N 5D T, R-plasmid iz—#ic
TSR OBE DS HRIE ERIBRVIE T Lovbh b
2%, REREBIECEWTHRAETH - o KiT, R-plas-
mid BHEO FREBBEA LT, SEKEF LA 1982-
1985 4Eic > Te B R EDKR AR L& 4 627, 83%. 64%
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FLO 52% LLWHRIRTH - 1cny, TOERMEBYY
DX 5 IRIRT A0 RN S T b, 1983 £
BRTH - DR—BEORRTH H, FEOHMRE
ITIRRE LI ER DB DM, HBHUE 1983 FE T
RGBT B - Tod DAL F DM 83%—64%—52% L
WAL RBREIOM Wi %5 L2 AHTH
3, ThiIcDWT, FERT LCHHE 2 — v RRBED
MFE BN L b b THON TR/ S
hish ot

LAa L, KHGY o ki, RIBBPIEDLRD
Serratia marcescens i 6@ R-plasmid M HBEEILER
SLIETTAEANED LR TH D, YUMBRTH M
DIEEDBE PRI DL EZ ZONEYL L LIt
AKHf 612 R-plasmid O#HFBEHIVET LT &I KAR
RETH D ERRTU B, Rk h —HERAEFER=
VY VURhbET = AREBITLTELD LIV, i
HHEBI L Td R-plasmid 2 H¥ufakitEn § DTl
boTETLBELELEXDRD, St Z DEMAANES
O ESD, HBEITh LR OMEITOWT
LAULEASRZORBEONESH, SEOBAERFS
LBEMDHB EBPR B,

3. REPRABLTMEE S L O R-plasmid ORMEE
BMEME R BRSNS LB X htc E.coli £{kizistt
ARk MBI L 44%, R-plasmid BRI 257
THbh, —H, FtEERICIsIT 5 R-plasmid % R 56
% Tholo Thi ERRE (BERER) L THRE
(B whHdTaTh, THEKOBEERE4 50%
43% L K#EFiris, ¥ i R-plasmid BERLE 4 56
%, 56% LLFARTH 1o LIchio T, HMMERE
BPEIC S W LR RYIE D THREBRRPIED &
RORBL TR ER EENRL LWL B, B, TiHE
Az =B Th, BEMERERRE S FImH R
PhlovE v efflliRA LR, 5 Fr b BEAREC
EHE TIRITHEZECHM LT oo —F, Tt}
% R-plasmid #H 32 5 FlfittEkko 81% 7 & Bl
kD 36% ~&, MUEEFE DR BTy R-
plasmid OHERLET T 5 EEIHMEERBEREIE D
EHILEDOHER EERTH - oo

B R BR RRSE I ST % MiHE# 3 L 08 R-plasmid
BHEBEIZE 4 T5%, 50% Thh, ¥ IimEEcst
% R-plasmid {£HRIX 67% ThHot-o & ORHEEED
HMRE (75%) THEMURBBRLIED 4% wh~F
BIEETH»T- (x?=33.819, p<0.01), R-plas-
mid BHEHE (50%) L Bt cHEXTEL LT3
2, Thizx s LTHEEEOFHEENLE W LItk
2D THYH., —F, WHEEKICIKITS R-plasmid #KH

SARE b BpItE T 56%, MM T 67 LMMIERBES
EDF AR MM TH > 1o MHEHICIT S R-plasmid
BB A R RS IR HE D T el Bbh 1o Bl
MLT Mtk X OMBERBERIE,» SSRE R
B Ot - 2 — v B LTHIcH, HMIERBEE
RIEOF i BHFIMEFEE LB L5 & Lixkel, BE

ELR5HNLMACERETIRITBB A LT Y
Too EFMHEMONMEMBE B LTS, 1983 iz HH#
EOMEMRIEICED s Tc b5 Z LTl Lichis
T, MECEDLZLRITEARIZ- & D LA, ki
LTEDREIIEEDD Db ONEI LS HICEAYER
LTNT 54BN D B,

HEERY L BRI 315 REH XU R-
plasmid DMHMAEEICHI L Tik, MBEBRHL AHNER
FAMELDIIZEAEEIAORE - 15

wich 7 -7 LV IEARER L ARERIC T HRER
& R-plasmid OMHAEB LT, HEEOSEHE
WThoOERARDL 75% LZRAbLhith ot ’
M@ 50 R-plasmid ORHERICBLTiE, »7-F
NIEHBER M T0%, HBEMM 52% L7 -7 VIEBE
ERADHIREBETH 720 L LI T —FABZREAD
R-plasmid BRI 14 k& Digutedd, ~<—+xv b
DLTIXIE LS FHETE ¥, ¥ HHEBNARETRE
EoXTixicyws (x*=2.6720, p=0.1021) 1=, %
EHEOHDLDLIX VTV, 27 —TF AIERBEM
DFiz R-plasmid AEL KRB I LRLSPOTFE
LRRRUEBLLDTHHDT, ZDX5EEREDELL
EREEEOWTRHN LTAL, s TRE1L/EINE
ek OMtE-< % — v cBLT A7 —71E2E
ADH A SHREFEA OB\ BAIT. =D X5 kE
B ELTFEHINDOT, ZOHAIEDOWTREELT
o, MEMCECHERRALRIh 5T, £ TR
T, A7 —7 ARER RS X0 R-plasmid &
HROBGRICOWTRN LItk h, »7—T L BEMY
MI2MEVBE (B 1AM it WEEORIA
E. R-plasmid ORI & b icIEBBEIEMICHNTE
W EAHBAL, SERHN LIEMIZE D X 5 IER
NREFETh TV ERDOERC k- b DEER
Lhbe

L L, ZOBE&L T -7 VENRBRERORTE
B R-plasmid OMHENL 5 LTH7— 71 EE
EFX D LEVONLTZ- X HRY, ZOoKEALT
ELZRIBBA TN T -7 ARBEHHAEVBARIL
BZWHD LRI MEM contamination EVWF
TRALRT, To»hlAEoREy L TRE
1Lk, WiEES R-plasmid OKRHHAEHIETT 0T
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STUDY ON DRUG RESISTANCE AND R-PLASMID
DISTRIBUTION OF E.COLI ISOLATED FROM
URINARY TRACT INFECTIONS

Panc-Kuane CHanc

Department of Urology (Director : Prof. YUKIMICHI KAWADA),
Gifu University School of Medicine,
40 Tsukasa-machi, Gifu 500, Japan

Drug-resistant strains isolated from urinary tract infections (UTI) have become an increasingly
serious problem because of their resistance to chemotherapy and as potential donors of their R-plasmid
to sensitive strains. We therefore investigated drug resistance and distribution of R-plasmid isolated
from UTI patients. .

We studied 366 strains of Escherichia coli isolated from clinical specimens in our department from
1982 to 1985. Ampicillin (ABPC), tetracycline (TC), chloramphenicol (CP), streptomycin (SM),
kanamycin (KM), sulfanilamide (SA), nalidixic acid (NA), and rifampicin (RFP) were used for the
determination of MICs and the selection of transconjugants.

Among these 366 strains, ABPC- and SM-resistant strains (41%) were isolated most frequently,
followed by those with SA (40%), TC (35%), CP (18%), KM and NA (9%) resistance. No RFP-
resistant strains were isolated.

Multiple drug-resistant strains carried transferable R-plasmid more frequently than single- or dou-
ble-resistant strains. Among these multiple drug-resistant strains, those isolated from complicated
UTI carried transferable R-plasmid more frequently than those from uncomplicated UTI. The
catheterized group and catheter-free group had almost the same incidence of drug resistance among
the complicated UTI strains, but the catheter-free group carried transferable R-plasmid more fre-
quently than the catheterized group. From the results obtained in this study, we conclude that the
incidence of drug-resistant strains and R-plasmid carriers varies according to the type of urinary tract
infection.



