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The present paper reports the isolation and characterization of drug resistant E. coli from the
urine from the hospital out-patients and in-patients from 1976 to 1978 December.

E. coli strains isolated from urine speciemens during the above period were examinated for sen-
sitivity against 12 drugs such as aminobenzilpenicillin, carbenicillin, minocycline, colistin, nalidixic
acid, cephalothin, cephazolin, kanamycin, gentamicin, dibekacin, tobramycin and polymixin.

From the urine of out-patients women with acute cystitis, 515 strains of pathogens were isolated
during that period, and 388 strains (75.3%) of them were E. coli. From the urine of in-patients,
193 (8.99%) out of 2714 strains isolated form the urine were E. coli.

The sensitivity pattern of the above drugs against E. coli from the urine of out-patients showed
better sensitivity than that from in-patients. The difference of sensitivity for each drug was smaller
in out-patients (from CB-PC 68.8 to GM 100%,) than in in-patients (from AB-PC 21.1 to GM 98.49%).

Among double drug resistance in out-patients and in-patients, the most frequent combination
was AB-PC and CB-PC.

four drugs, while for in-patients it extended until resistance against all drugs.

In out-patients the multiple drug resistance was within a combination of
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19764E 1 H > 5 19785 12 & TD 3 4EfHC out-pa-
tent R& HMESNICEDOWERIE Table 2 DL 5T
Hb, 48801 (5 LAFIBEESEY X b 515EROED
SHEIN, 388Kk (75.3%) 1T E. coli DSiEH sz
DX S. epidermidis A8%k (9.3%), P. mirabilis 228k
(4.39), K. preumonize 21%k (4.1%) OMETHH, %
HEEE REL: BrKd b, E.ocoli hIRYEED
Tz,

. . ) Table 2. Isolated bacterias from acute simple
B3 3IREL disc (BT Rz BA dise i3 cystitis on female.
Table 1 &L HDI2 T (=) &¥Eashizd o
BRI L b<H+> %fiw:i <>++> i:%w %5;% ore 1977 1978 Tofel
T ’ . RT= 5P Cases 141(6)% 168(4) (7904) 488(24)
B Ute, (F) WARBATME: & &4 SEOBRE Strains 148 173 194 515
E.coli 113 125 150 388(75.3%)
Table 1. Discs for the study. S.epidermidis 12 16 20 48(9.3%)
P.mirabilis 9 10 3 22(4.3%)
ABPC CEZ K. pneumoniae 3 6 12 21 (4.1%]
cere kM * Mixed infection
MINO GM
oL Dx8 FIESENT 3313 2 in-patient } h I Nz BOE
o e BRI E. coli 1320 34EMTIONE  8.0%5
h, EECIRs B st (Table 3). out-
Table 3. Isolated bacterias from complicated urinary tract infection on in-patients.
1976 1977 1978 Total
strains %  strains %  strains %  strgins %
E.coli 58 106 95 1. 60 63 193 89
Klebsiella 18 33 50 7.4 95 100 163 7.5
Pseudomonas geruginosa 49 89 93 137 55 5.8 197 9.1
Not. aeruginosa 15 27 20 2.9 98 103 133 6.1
Proteus 34 6.2 60 8.8 97 102 191 8.8
Serratia 66 120 90 133 83 8.8 239 110
Enterobacter 56 10.2 65 9.6 65 6.9 186 86
Glucose-N.F-GNB¥ 28 5.1 9 1.3 43 45 80 37
Acinetobacter 7 1.3 7 1.0 34 36 48 22
Flavobacterium 13 24 S 0.7 21 2.2 39 1.8
Cifrobacter 54 9.8 70 103 a7 5.0 171 7.9
other GNB ! 20 — 0] 4 04 15 07
(409) 74.5 (544) 80.2 (702) 741 (1635} 76.4
Staph. epidermidis 71 12.9 S50 7.4 97 102 218 100
aureus 3 0.5 10 1.5 14 1.5 27 1.2
Strept. faecalis . 53 9.7 62 S 101 107 216 99
other GPC 13 24 12 1.8 33 35 58 27
(140} 255 (134} 19.8 {245} 259 (519} 239
Strains 549 678 947 2174 100

* Glucose Nonfermentative Gram Negative Bacteria
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Table 4. Sensitivity patterns of E. coli (%).

AB CB KM MINO CL NA CET CEZ CM DkB TOB PL
‘T“f;(’gfr‘;rr‘fs) 776 696 952 845 980 905 8.4 977 100 989 — 980
1976 ,
'”5‘50“6“* 276 340 552 552 948 793 589 828 100 875 — 947
0;“2*})9““9”’ 660 691 992 876100 87.4 796 950100 992 100 100
1977 . ,
'”7§’°*»‘e”f 107 133 293 387 760 640 441 630 986 638 84.1 775
autpatient e49 678 932 787 987 905 845 959100 993 993 986
1978
'g‘opo“em 250 259 667 7.7 917 783 603 8.0 967 896 9.7 933
g‘é‘épo“e”* €95 688 957 830 989 863 82.1 967100 99.1 995 989
Totat . .
in-patient
P 211 244 504 552 87.5 739 544 756 984 803 879 885

patient FH3ED368kE & in-patient HISED 1951k DS
HOHB T, HEELE $IT in-patient FHROBHDT
#5 out-patient HRHRL b § BIANTHOTEEZ
2R LTz, 451 ABPG @8 Tid out-patient 69.5
%H> in-patient 21.19%, CBPC 12350y out-patient
68.4%D3 in-patient 24.49% & G5 D35 5 NI
KIENDEZ ML L D 3EMITIBWNT, out-patient
R T REEMIC RER Z2EA 60 2o 7205,
in-patient CI19TAEREMSILDLERE L b & B HEDSTE
VMEFICH o 72 (Table 4).

FZAHITER

out-patient C(3388Hr1356k34.8%, in-patient T
13 193 BRA 111ER 5752117 5 D> DIEANT 343 5 ik
EPED SN, ZOFEEBRE T (19764 1 A~
12H) it out-patient 29.2%, in-patient 74.195, 1T
HE (197741 H ~12H) Tl out-patient 37.6%, in-
patient 37.8%, IMHH (19784 1 A~128) Tid out-
patient 36.7%, in-patient 66.7%Cdh - 72.

1 #iffE: - ABPC, CBPC, KM, MINO, NA,
CET, DKB &Ci@‘bf@ﬂﬁﬂ‘ﬁ{ﬁb;ﬁjﬁbfﬁb, RHT
ABPGC, CBPC {39 2TEHBE » -1z, THTR
1 TR EIEE 1L out-patient T 8.8%, in-patient
6.9% T Th -1z, THETZENZN 4.8%, 4.0%, 1L
HIC 4.0%, 3.8% LAEEBIC DT AERLD 1.

2 Al @ out-patient 90%k (I #i20%k, IMHE32EkE,
ITHY 38#%), in-patient 34k (T H§ 158k THA2HE,
WHBLTER) DEF1248ED33 % 5172, 4%IT out-patient
TRV TIRTi R 358k B 901k66.7% T db - 72.

FEEMAE DRI 6 EEHEY 5172)5 out-patient,
in-patient & } {T ABPC ¢ CBPC D& DLEDE -

Table 5. Resistant E. coli against multiple drugs.

(strains)

1976 1977 1978 Total

out in out in out in out in

One drug 10 4 6 3 6 2 22 9
Two drugs 20 15 32 2 38 17 90 34
Three drugs 3 13 6 13 10 10 19 38
four drugs o 3 10 [ 4 32

Total 33 83 47 28 55 40 135 111

& 3 B o7, out-patient TiZ T #17.7% (20/11380),
MH25-6% (32/125%K), MHH25.3% (38/1508K) T
- 12h3, in-patient Ty I 1§ 25.9% (15/58%k), IHA
2.7% (2]75%%), MMHA28.3% (17/60%F) & ML
TELLIEAD LTV

3 FIfHE . out-patient 198, in-patient 36k, Ft
550 TCh-1z. SEEIOEFDHEASDLEPED b
ABPC HBEE LTz d DS 61, CET (BB LIz A
Ab¥d 4 HbNic. out-patient TIXIH2.7%
G113 ¥E), THI4.8% (6/125#), IIHE7.3% (11/
15088 SEEEIT FRT A EATH - T2h5, in-pati-
ent TBWTIZTHI22.4 % (13/58%%), TMHA17.3%
(137588, THA 16.7% (10/6088) & W43 5 HEENT
Hoiz.

4 Bt : out-patient 3 #E, in-patient 10#ED 13Kk
iZa bz,

SEEOHAEDLED A LN, W § ABPC,
CBPC DfLAHEDRDEIHEL TUz. out-patient T
BIHI0%, THAL.6% (2/125%), IM#H0.6% (1/150
), in-patient TiZZNZFh 6.9% (4/588F), 1.3%
A/75%), 8.3% (5/608%) LB LIz,
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Table 6. Actually observed combinations of drug resistance expressed in E. coli.

Single drug  ABPC CBPC KM MINO NA CET DKB  Total
I Out 3 4 | i | 10 8.8%
In 2 2 4 69%
g Out 3 | 2 6 48%
In 1 | | 3 40%
o Out | | i | ! I 6 40%
In | | 2 33%
ABPC ABPC NA_ ABPC KM ABPC
2drugs  ~gpE 1M CET NA NA CET Total
; Out 18 | ! 20 17.7%
In 122 | 1S 259%
g Out 3 I 32 256%
In 2 2 2.7°/o
o O 37 | 38 253%
In 15 | 117 283%
ABPC ABPC ABPC ABPC CL ABPC ABPC MINO
3 drugs CBPC CBPC KM~ CET NA CBPC NA ~ CL Total
KM~ CET CET DKB PL MINO CET . PL
I Out 0 | | I 3 27 %
In s 2 2 13 224%
T Qut | 3 | | 6 48%
in 11 ] i 13 173%
g Out 8 2 Lo 73%
In 9 | 10 16.7%
ABPC ABPC ABPC
ddrugs g C owm - cey - Total
NA  MINO CET
I Qut
In 2 2 4 69%
r out 2 2 1.6%
In | 1 1.3%
g Ouf | I 06%
In 2 3 5 83%
ABPC,CBPC ABPC,CBPC  ABPC,CBPC
Sdrugs v CET,CeZ NACET.DKB NACET.CeZ Total
I1In | i A7°/o
o In I 1.3%
I In | | L7%
ABP%TCBPC ABPC,CBPC  ABPC,.CBPC  ABPC,CBPC
6 drugs  KMCET,CEZ ,CLNAT  KMMINODKB CLNACET  Total
DKB TO8 Cez
I In | 1 2 34%
I In 1 2 3 4.0%
M in { 1 7%
ABPC,CL,NA, CET  ABPC,CBRG,CL  ABPC,CBPC
7 drugs CEZDKB,PL NACET,CEZPL KWMCL,CET  Total
CEZ, Pl
I In
I In [ 2 27%
Ir In I 1 1.7%
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ABPC,CBPC  ABPC,CBPC  KM,CL,NA

8 drugs  KM,MINONA KMNACET CET.CEZ Total
CET,CEZ,DKB CEZ,0KB,TOB OKB,TOB,PL.
I In | LT %
I, In
oM In | | 2 3.3%
ABPC,CBPC, KM ABPC,CBPC, KM
9drugs MINO,CL,NA,CET CL,NACET,CEZ  Total
CEZ, PL DKB, PL
1 In 2 | 3 52%
I In 2 | 3 40%
{2drugs : I | strain
5 FTiHHE | out-patient T3 5 FIL TR Z 82 SRERIC BT ZEFIA O BZ P L TA 2 &,
R AL S LN o out-patient JRF3EHE Tl ABPC 69.5%, ABPC 68.4
3EHO A ADLEDPA LN, WY ABPC, %hid - & BHEL, BED GM 100 % TOMTH

CBPC, CET OAELEMPEEL THh, /il
B3 os b,

6 FlMtE . 4 EEOEFOMAEDEVA LN, V1
T ABPC, CBPC OfiA&HEHEL TV .

[ H13.4% (2/585), THT4.0 (3/75%0), WHIL.7%
(1/608k) Td -1z,

7T AIfEE 3R 3EHOMAEDbEYA LN, T
0%, UWHA2.79% (2/75%k), WHAL.79% (f60k) Th
7.

SARIM M | 3SHIEHOEAEDEPALN T
1.7% (1/58F), [MHEAO0 %, MHA3.3% (2/608k) T
7.

9 A
YRR eh A

12 TRPE

6 HRIT U T 2 TERDRAI DM AL DR
T34, I8 8. WE O TH-1.
AT 1 #k A o Te.

] ES

BT ORBBIYEC BT 2ERBEL L TR Y5 4&
PIRED T2 S0 T b, BMMERESBYYE T3 g
MHEIRBSBIYAE D d D U T E. coli OFHDIED
&I LELENT NS, E. coli OBRIFZEICS
WT 3L DL DW3h Y, out-patient giSEREDY
25 in-patient gL b H RIFZ B2 KT L3
TN 5.

SEODLIPNOBREICESNT §, KEEERENR
OREREE LU TG TE, T, MEE T E coli %5
ERENTE > To DI LT, in-patient fRAYEEE
ELUT E. coli X5 IDNETH -1, EHIEZ
PATDNT 4, 12ERFEFTEHBWOT out-patient Hi3k
e J5H% in-patient F3RHRL O § BLUFL BORHEZR
L7z Ud»$ out-patient JREH3ERE & in-patient R

—172%3, in-patient 134 T12 ABPC 21.1%, CBPC
24.4 %5 GM 98.4 % F THEEIBMZEOBERITK
X s otz CDOCELHAFTZITEE, in-
patient [T LT E. coli (3T L T D ZEHIDEIRD
B ERASSEEESD S HAEENS .
BROEANTNTH S &, BEOWETIXABPC
2 BZHOKTFEE 2 mLTO3002, bl
bRomEd, TH77.6%, TH66.0%, HH64.0% &
out-patient HSERETIX (B RO aicd 7. CBPC
ABPC 132X T3z, o T
PERD HNTL D 2 FILISHZ 3ERMEE T80%LL LD
ERCEME 2R U Tz, in-patient fySEREICISUVLTUE, 3
R DT ET ABPC, CBPC 0 20 %15 DR
R, KM, MINO, CET (MD50%8 DRSS HEE,
#BIX70% L LOBREZMERHTDT 50108, RERIC
BT A —ED HAEA LT, O 3EM T
19774 HSALOD 2 R & He U TRV ES M 2 7R
Uiz, ZAEIMEEIC-2OUNT L out-patient F3ERRL b 3
in-patient FRHEDTTITENE INTVED, Zhd
DhONORETCIEFETH -T2,
ZHIMEEE OB SR IOV T, #AEEGOHR
T, out-patient HPERRITHUNTIZ T 4529.2%, TH#3
37.6%, W 36.1% & FFEETI 5 —EDHEM X

ZEHBUNT 4,

RO SN -T0h5 1 HWEREDO, 3 Al
BINDEmZH -1 3 HITCOIFRTIE, 5HLL

Lom#: 2R U712 6 DIEED 6 ebh -1z,

in-patient IS T13 1 #i74.1%, THA37.9%, MR
66.79% & MHAICEE U < TR D HIRDSE T LTV,
ORI LTI 197 FE 1 LSRR EREBED I
», N FEGR20K (19762EE405K, 19784EEE36/K)
EPFDLUTONLD D AENSONOTEEEL I 5IT
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out-patient HRME TIZ 2 HIFEE 58 - & 2,
7D HHF A2 ABPC & CBPC H5K¥ETH
-1z, in-patient H3ERETIX 2 RIS4kE, 3 FI36EE, 4
FIDL 3otk LB BHTEHLTA LN, 8%l 9&IS 5
TR 12KI e 3 STz,

5 £

197641 A5 19784E12 8 & TIOAF 2 RZB UL
PEDOBMERDER BE IR & RN REREIR I ARG
UItEERERD E. coli {22WTKRHL, D X0
e,

1. SRR B IR & D 515 RO MIEE D 4y
X4 388Kk (75.3%) 3 E. coli THYH, 2,1748DA
BEREE R Ti2193%k (8.9%) O E. coli Py iz,

2. HREERBAFHROH VB AEERATKEL Y
b BiFamts (RFRD 2RLU, SFFHEOBRZE
D1 WRBEZ RH¥E T3 CBPC 68.8%, ABPC
69.5%m5 GM 100 % &/ 33, ABEZR fk
RT3 ABPC 21.19%, CBPC 24.4%%> 5 GM 98.4%
EREDST.

3. HAEIME

1) ASkEERAEEICIE 34.8% (135/38886), A
FERBETRESRICIZ 575 % (1111198 8F) & ABHEE
R BRRIT B AL S 2> - 72

ii) AR ERE IR mSERITISUV T ABPC & CBPC
DHAHEDEITE 5 2 FiE» § - & 82 <, AR

7% 19804F

FRAFHETE 2H - 3A - 4 KL LR IZIZHE
Hizashic.

i) SR RESEE DB/ EUIERITIT A S 221 L
3750 7203, ABREE R B TR 19778 BRI
TS D HBRSERE DS (s - T2

iv) HEEBOHRBICIWT, MNREZEREREE
1 FIRHEEA, 3 A8 nm, ABREE R
BRI 1A, 3 HIMEE & 81T T A B D - 12

v) ASREERBEHR T AFTEEETTh 1
5, ABREERISER T L B#RiT 12 B % 89
7z,

BAEKZICHID, Y, BREEE-> REAXFER
HRE/EEERCREB L, FErRICEB O AR
vEY) - ARBYESMKICORSLE .

X 23

1) KREIERK - FRER - MEHE - 3% &
Chemotherapy, 25: 480~491, 1977.

2) mEEE - AE BB AR K-smAR
H:F : Chemotherapy, 27: 397~401, 1979.

3) HO¥— : Chemotherapy, 26: 361, 1978.

4) FARBRA - KBS - B, 31: 813~818,
1977.

5) RNEdL < T FRREE - EHEB - BHIEE - /T
B - SEEPEA - TR R - BHA— - BRI
o AT IBERACEE, 23: 493~507, 1977.

(19804 1 A30HZA)

ZTIF : Table 4 ©» CM ¥ GM b 7.



