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Table 1 Actually observed combinations of drug resistance expressed in E. colf
(1974. 10~1977.9)
' | Frequencies
Single drug ;ABPC TC l KM [CER| SM | CL | FT | NA | GM Total | ¢ olatins
1
I (1974 10~1975.9)} 3 8 ’ 3 25 1 2 1 43 22.279%
I (1975.10~1976.9) 7 6 | 1 2 | 26 1 2 5 50 24.27%
m (1976.10~1977.9) = 7 3| 2 8 1 2 23 19.49%
% ABPC ABPC ABPC|ABPC TC|TC|TC|TC|KM| CER | CER |SM|SM|SM|CL ]
3 | Total Fre_quenqes
: CER |SM CL NA [SM CL|FT|NA|SM|SM |NA |CL|FT|NA|FT of isolation
I 4 1 1171 1 1 2|1 19 12.03%
I 4 2 1 1! 6 4 2| 1 1 5 27 13.11%
m 7 1 1| 2 1] 1 1 1 2 17 14.41%
o ABCP ABPC ABPC| ABPC ABPC| ABPC|ABPC| TC|TC |TC|TC|TC|KM |KM|KM| CER |SM Fre
ch TC |TC KM CER |CER |SM |KM|CER |CL [SM|SM| CER |{SM |SM | SM |NA|Total ‘l“egfm’
«|CER |SM |FT |CER [CL |SM |FT |SM|FT |SM|{FT|GM|SM |NA|GM|FT |GM isolation
I ; 1 1 2 3 1| 1] 1 1 2| 14 |8.8Y%
o 1 1 6 1 1 1 1 19 |9.22%
it 1 3 4 |3.39%
.| ABPC| ABPC/ ABPC| ABPC| ABPC| ABPC|ABPC| TC | TC | KM | KM
@TC |TC |TC |KM |KM |KM |CER | KM | KM | CER | CER Total Frequencies
9 ota
S|KM |CER [SM |[CER |SM [SM |SM |CER| SM | SM |SM of isolation
~t
SM |SM |FT |SM |NA |GM |FT |SM | FT |FT |GM
1] 1 2 1 1 2 1 1 9 5.70%
I 3 3 1 1 1 10 4.85%
i 4 ! 1 4 3.39%
ABPC| ABPC' ABPC ABPC! ABPC| ABPC| KM
2 TC |TC TC |TC |TC |CER |CER .
.. Frequencies
Z/KM |KM CER |CER [CER |SM | SM Total| _, . .
o of isolation
w|CER |[CER [SM |SM FT |FT |FT
SM |FT |FT' |[NA |NA |NA |[GM
1 1] 1 I 11 2.53%
I 1 1 1 I 1 1 5 2.43%
m | 0 0
ABPC
KM
% CER 1 Frequencies
3
©|SM Tota of isolation
©
FT
GM
I
o1 1 0.49%
m 0
| I
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Table 2 Annual frequencies of single drug resistant
and multiple drug resistant strains of E. coli
isolated from urine specimens

Table 3 Frequent types of combinations of
drug resistance in E.coli

I r | @
I { I m |
No.| % |No.| % |No| 9
No.| % |No| % |No| % ‘
1 drug | total | 89| luz‘ 48
9 drugs sensitive | 69| 43.67| 94| 45.63 70| 59.32 ABPC )
1 drug resistant | 43| 27.22| 50| 24.27| 23| 19.49 e 20 22.5 8.7 24150.0
2 drugs R. 19| 12.03 27| 13.11] 17 14.41 M 311348 35‘ 81311229
3 drugs R. 14 8.86 19| 9.22| 4 3.39 60|64 7565.2|22]458
4 drugs R. 9 5.70] 10, 4.85 4 3.39 2 drugs | total| 46 | 62 {25
R. . ) |
::f“g: " 4 253 i 3;3 TC, SM 20 | 43.5 22; 35.5| 6|24.0
rugs X : ABPC, SM (122611 24 387 9 36.0
total strains '158 jzoe ‘118 ABPC, CER | 7|15.2| 23 37.1|13|520
(Drugs tested ; ABPC, TC, KM, CER, SM, CL, 3 drugs total | 27 35[ 8
FT, NA, GM)
ABPC, CER, 4|14.8]| 17486 6750
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Yo THEWALSR LI 5Tod DIXTEH 5100 4 drugs | total| 13 ‘ 16J 4
3 $ 2.539 1
8B s RixED TE L, I#in 2.53%, égEC,SI\EC, | 3|21 71 43.8| 31750

I 2.43% T,
6. 6FME
1BHORFEERAZ LR ITT, Thd THKE

BFThotco TTREHETHLT 0.49% &7c->T

Wito
7. SEFRM%

IELEHIe L (+) UEDREEMER LD
it Lo THITIX 158 kb 69 ¥k 43.67% i, LH]
Tit 206 kb 94 # 45.63% vz, MHEATLE 118 #keh 70
¥ 59.32% o1t » TN TE 2 F DO RN LTV 5,

8 RAELHMHEFE AR (Table3)

BADEH D5 VXEFAEROENT, BREME
ERLIELDOEDF B EDEDI S THH, ¥T1HIKE
FEOWTEKE DI TEIL » TH LR R LD
DI SM T, IHICOHBERITGE7.4% T, LHID 65.2
%, WHITIL 45.8% &7t >TWT, FRTHA LSO
ETLTETw3, TC $ ZoHBERIIEL, I1#1b
JE it <3 & 34.8%, 31.3%, 22.9% &ico>TWT,
Chib i EBRETLTWB, 2hiz K L, ABPC
X IHM 22.59%, TWHAM 35.7%, MIATIE 50.0% &
brh PR Lo TWT, SM kb dER Lk
b, FHEBRAE 3L TV B,

DER 2K LR R Licd DDenT, 2HH
FEsecittHBEROE 4 Dk TC, SM A IHT
43.5%, LT 35.5%, MHEAT 24.0% LEXE ST
ETLT\Ww3, ABPC, SM it I st 26.1%, It
38.7%, WAH: 36.0% & HBAET LT3, ABPC,
CER 131 2% 1. 2%, LHAAS 37.1%, MHHA 52.0%

MEATILOTH T

CERFESTHEMLUTWS T &b oTts

3HILL LR R Licd @ D 7e hTix, ABPC,
CER, SM ofifs B EN I T 4% 14.8%, THi
T 17 ¥ 48.6%, MIAT6#E 75.0% Lis» TV,
DRV ERE - TEREL-> T\ 5,

% =

SEOEILTF DL BMEREN LT ORI L
LB RBERRIETH D, ThbhbRHIhIK
BECH LTORSHNT 4 A7 ODEREZRLELDTH
B, HREBENGORILBEHEINBEBICILI K
BEAKTSTHY, 77 ABHEEIED TPk
Tbo =0 X5 icfHEILTTic 1960 E£RIZAS &5
RTWT, BESY NEEOABTOBRELX—BERCL
TWT, FRARIN T B, i dflith D REEBRIIE
TREMEOL DL, KBEOBRENBV LS
LOB|EY THY, REOENERELEALE—ETS
KB DO EAEZ T OV T LT TS L OREY A
Bh, BETIREHOETOEAMS S LS T
Bo L L, AELY XFhCR L TRZEEKROMER
FRLTWAY, HEDEZATS 2L THIiciZE
ZHDETAD -7, T b I, TREZE
DA LT > T DY

B & DIEHNTOThD &, Kb ABPC, CER
NRFHDET & o TDH I EXBNT B,
DrATH ABPC 1313 84.13% »H I 81.70%
LODETHAMNHR DR T WD, ¥ SM, TC gLk



400 CHEMOTHERAPY

MAY 1979

R Mo Ecd s 0h, thoRs® tb, ko
£ THLRATW S, Ticbhd, SM oW TLIH
40.00% 75 I HA 42.48%, WA 61.06% ~ AL,
TC % 57.22%, 69.19%, 80.66% ~ & REZHERILH
LTETw3,

DX REBEERFKE L ABRRBERRK L OB T
L, AREENDLOL DHREUN—RCEHNEINT
WBD, FILDEHTIIARBEN L OKIBERHH 36
BRED I o 1eDT, ZZRIBFRLAAVA, Rk A
BREENLOL OILRZWHKID L, SHImELOE
AR - T2o

IELEANCRZM DA DR KA, MtinrLic
PDIDLEL, FhIELXE > TR > T 5D,
BLACK D#EYTH 4 BEKITOWTOMMALERT, 4
FEAR TREROHEAN D - LERIh T %, %
THFAORED T 1964 F2 b 3 EMITRFMLED 5
DERNE L5 T Do

BRI R D 7T, HIEDEF T 1 FWHEDO LD
BENELED 70, OTAYA 5L TIT 4 Fit
HRRIBER LI - TED, FHOHRETIX 1 HWHED
EDDLENFENE I T BH, FEiL k5 TR 2
BB AFIMIEDIR > RER LI - T B EEH
LT\wb,

FAMtEOHEER L LTEMIL SM, TC, CP 03
FIMBERSECEREZH L TV B R X T %2,
OTAYA L O#EHTH, Fh bz Sulfamethoxazole %
Xl 4 FHHEROBZ EAR IR T3, FA#T
X CP % DERFEOE T, bEFITIML ieh ot
2, LaL, SM, TC @ 2 FIA kDS ¥ h®», 1
HITIL 43.5% LEDTEHWHERLL ST, 25
M, FALZDOLERIET LTW5B st L, ABPC, CER
BEYF-THAL, I m#iciz SM, TC oL
BRIV LELLY, MHTIX 13 B EAkwas, 52.0
% HEDTWDHZ Ehbhol, ZOLSCEEMS
EbhTw% SM, TC DOt D LRI E b D,
FERBEEOMADI D LB b ABPC, CER ~ Lif
AR E > TELDEEbRT,

DERMEALDV IS DEHRDB L EF CL 2B S
haoTihebb, IATHAMY 1 1, 2 FIf#ABPC,
TC, SM, FT L& 1#, 3#MMEE LT TC, SM &
DIKT, Fit6rkEdind, FRTHCILEH 1
2 KT ABPC L1, 3HIMET ABPC, CER + o
1B LU TC, SM rC2fkEst5kkEtch, M
BT TELMERRLICd Dkl ot FLTX
LIRWTNOHIC RN TH 4 KL L@ AR & 75 o TH
Blicz edbien ot

REFOOEHVTIX FT 1 CL X b  S#REoH
RHIEL, RIERTH - EBNORTHBH, #gt
DEF T FT 12 CL X h SWHEBRIES < T o Tk,

SHORMMEHRODINER & LT GM 2335, +
thb THITARS & 2 FmtEiRin <, 3#ibtea 2,
2EEGENHDEIHERBS LIV, 5 6AMML1E
DSOTHELTH 6 BT THD oo FATIHTIRIH
B L4 RN E 1 BRD B 10T, TEICmEy
A UTcERL CL @A Shish - feo

PlEd GM, CL &< BB EMHIZ%E L o7
5%, HEHmEL DD i EH & LTNA RS b
Bo IHMDLIRCATHRS &, BEETIX 26 2HHE
T4tk 3HIT2H, 4FITidiel, SHMMBENIE
HY, THTEREANSEK, 2K228 3, 4 #rr
<, SHMMEMNIKRTHD, MEITIIEF 24 24
3HE 3HNLLL, 4R 1BRT LTV, 1~2
FIOMHBRDIZT S A, 4FILEOWHALL D %o T
Whe

FiE NA TR &b & SRR LT, 1~3
Attt A7 <, 4 FIL EMELKRTITH B EBRT
WAEMN, BIEDOERIIRE STRE L Lo Ttz

¥ & B

BRFN 49 4 10 AH HFEF 52 £9 A ¥ TO 3ERMK
SARBERD» ORI KBEOSHMES YRS
Lo

1 AMERA TR DFEEOEN » DIk SM Tho
o PWT TC ¢, WTFhiHBERIKAEPILT
W3, ZhitK L, ABPCIZ4E 4H#p1 LT\ 5,

2 FHRHA TR S £ 5 7eDix SM, TC ¢, 34
Tix ABPC, CER, SM T» - 7=, 4% Cid ABPC,
TC, CER, SM 0@ &ENE L Eh w10

iRk D D ic\ B FI & LT GM, CL 25 bhke

IELEACREMDOL LRI OB, 2HBOLR
ThRLERNEL, Z OLRIITE 4L T\

(RAXOEST L 26 [0 B ALFBMEFLRLTRE
L o)

X 53

1) BBeEF, BEE— SXRY, HK *:RE
RAIBBEE OB, 7EWR 38: 857~86L
1976

2) BEET, EE W LB & SKREE S5
¥, BARETF : REBHEL £ 0 RKHRZEL?
W (FRIEE, B28), FEARR 40:66
~674, 1978

3) kML, MK, Bg g AERZR
BB & 0 BRSOV T, RILHLR
B 313 5 8% 5 MO EEKET . BHBR 3
276~285, 1977



VOL. 27 NO. 3

CHEMOTHERAPY

401

4) ABIE#, FHEX, FMBERT, BHE &E: &KL 8) BLACK, W.A. & L.A. HATCH : Increasing
D75 AEHRERCBET % #5t, Chemotherapy sensitivity rates of urinary gram-negative
25 : 480~491, 1977 bacilli to antimicrobials. J. Urol. 110 : 336~
5) BR@T, BARERE, &£4KEB—8, HF & 338, 1973
CREE, PEYFTF REERRECET 5 9) HEEK : KBEO M %5 M & Nalidixic acid
%, W, RAMEOERRZHC ST, BEW DEEKEH, Jap. J. Antibiotics 21 : 19~24,
R 34:1~6, 1972 1968
6) BULGER, R.J. ; E. LARSON & J.C. SHERRIS ; 10) OTAYA, H. ; S. MACHIHARA, M. YOSHIMURA
Decreased incidences of resistance to anti- & M. YAMAMOTO : Sensitivity of Staphylococ-
microbial agents, observations in a University cus aureus and Escherichia coli to antibiotics.
Hospital over a 10-year period. Ann. Int. VII. J. Antibiotics 27 : 709~721, 1974
Med. 72:65~71, 1970 11) HEFEZ, HR—K: REBRREORRES X
7) NKER : 2RISR, ARSI Ak RIS HEE U DFERMESA—E K77 s EHREE

L RABZM BFED H W& T2 1 402~406, 1970

LE L T— Bl 24 561~571, 1970

MULTIPLE DRUG RESISTANCE OF ESCHERICHIA COLI
ISOLATED FROM URINARY SPECIMENS OF
HOSPITAL OUT-PATIENTS

Suun Fukusuima, Kivosur Saito and Akira YaMmazaki
Department of Urology, Yokohama Municipal Hospital

Mitsuru Suzukr and Keiko Suzuki

Central Clinical Laboratories, Yokohama Municipal Hospital

The present paper reported the isolation and characterization of drug resistant E.coli from the
urinary materiais of the hospital out-patient, from October 1974 to September 1977. E.coli strains
isolated from urinary specimens during the above period were examined for sensitivity against 9 drugs
such as ampicillin, tetracycline, kanamycin, cephaloridine, streptomycin, colistin, nitrofurantoin,
_nalidixic acid, and gentamicin. E.coli strains resistant to streptomycin were most frequently isolated
and followed by resistant strains to tetracycline and ampicillin. Though streptomycin-resistant E.
coli appeared most frequent among the tested drugs, isolation frequency of such E.coli strains tend
to decrease from year to year during the period. Conversely, E.coli resistant to ampicillin seemed
to increase gradually. The most frequently isolated double-resistant E.coli appeared to be resistant
to streptomycin and tetracycline. Simultaneously and similarly most frequent triple resistance were
the resistant strains to ampicillin, cephaloridine, and streptomycin. The resistance to ampicillin,
tetracycline, cephaloridine, and streptomycin simultaneously was most frequently isolated pattern of
quadruple resistance among various combinations. E.coli strains that showed no significant resistance
to any of the above nine drugs were most frequently isolated among all resistance patterns and such
strains seemed to increase gradually.



