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CHRONOLOGICAL CHANGES OF BACTERIA ISOLATED FROM
URINARY TRACT AND THEIR DRUG SENSITIVITIES
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From the Department of Urology, Aichi Medical University

Statistical studies were performed on bacterial strains isolated from the urine of patients with
various urological disease in our Urological Department between January, 1983 and December,
1987, 1In 1987, sensitivity tests of antibiotics to various pathogens were carried out.

From the outpatients, 5,725 bacterial strains were isolated. S. epidermidis was isolated most
frequently (23.8%), followed by Enterococcus species (16.5%), E.coli (14.7%), Steptococcus species
(12.6% ), Proteus species (5.3%), other GNR (4.6%), P. aeruginosa (4.5%), Klebsiella species (4.4
% ), and others. From the inpatients, 4,747 bacterial strains were isolated. Enterococcus species
was isolated most frequently (23.1%), followed by S. epidermidis (18.7%), Fungi (12.9%), P.
aeruginosa (8.0%), other GNR (6.8%), Streptococcus species (5.4%), Enterobacter species (4.8
%), E.coli (4.1%), S. aureus (4.1%) and others. Annual ¢change of distribution of organisms indicated
that S. aureus from outpatients had a tendency to increase and Streptococcus species had a ten-
dency to decrease. Whereas from inpatients, E. coli, other GNR, Pseudomonas species and
Enterobacter species had « tendency to increase, and Streptococcus species, P, aeruginosa, Proteus
species and Klebsiella species had .« tendency to decrease. S. epidermidis showed a high sensitiv-
ity to minocycline and cephalothin, and Enterococcus showed . high sensitivity to ampicillin and
minocycline, but did not show good sensitivity to cefoperazone and latamoxef. E. coli showed «
high sensitivity to all drug we tested. P. aeruginosa showed a high sensitivity to gentamycin
and norflaxacin, but did not show good sensitivity to other many drugs we tested.

(Acta Urol. Jpn. 35: 1149-1156, 1989)
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7o 108 efu/ml Ll BB Uie 0% TRk
-7z, BHD 5B, Morganella morganii, Proteus
mirabilis, Proteus vulgaris, Providencia rettgeri,
Providencia stuartii 7t & 1% Proteus SP. & L,
coagulase negative staphylococcus %3 XT epi-
dermidis & LTH#5 L. RELEERDWT, 4+
FRBEHFEE T ampicillin (ABPC), minocycline
(MINO), cephalothin (CET), gentamycin (GM),
cefaclor (CCL), norfloxacin (NFLX), fosfomy-
cin (FOM), ABRBEHRETIZ X5 cefopera-
zone (CPZ) & latamoxef (LMOX) & %4 % &
RHER LBRET + 22 (B 2T, BEE
() & () ZREME, (+) & (—) LhEs
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ARERBRD 5 EHOBHEL 5,725 K TH Y, TD
5% 77 AGHIRE (LT GPC) 3, 2648 (57.0%),
77 AEHERE (T GNR) 2, 1268 (37.1%),
RE279%k (4.9%), Eoflseik (1.0%) Th -1
SEFEORD Bh -7z Ok S. epidermidis 1, 365
#(23.8%), >\ ~T Enterococcus sp. 9431 (16. 5% ),
E. coli 841#k (14.7%), Streptococcus sp. 722 %k
(12.6% ), Proteus sp. 3068k (5.3% ), other GNR
(glucdse none-fermentative GNR, Citrobacter
sp., other 7z &) 2668 (4.6%), P. aeruginosa 259

1

7% 19894

o%-. 7e3s, S. aureus 1658k (2.9%), P. aerugi-
nosa L4+ @ Pscudomonas sp. 75%k (1.3%), En-
terobacter sp. 738k (1.3%), other 69%k (1.2%).
N. gonorrhoea 56k (1.0%), Serratia sp. 518k
0.9%) THote.

2) Ak

AR ORI T8 TH Y, £D 5 b GPC
132, 4778k (52.2%), GNR 1,6608 (35.0%), EE
6114 (12.9%) Th ot DHESHED B\ AT
Z % &, Enterococcus sp. 1,006#k (23.1%), S.
epidermidis 890#k (18.7%), P. aeruginosa 382k
(8.0%), other GNR 325tk (6.8%), Streptococ-
cus sp. 258#k (5.4%), Enterobacter sp. 222§
(4.8%), E. coli 197# (4.1%), S. aureus 1958k
(4.1%), P. aeruginosa Ll#t® Pseudomonas sp.
178%: (3.7%), Proteus sp. 157 (3.3%), Klebsilla
sp. 1548k (3.2%), Serratia sp. 428 (0.9%),
other 378k (0.8%) Thotc. MREABLLENT,
ABED J5 M B BESRRE 2 B - T DL Enterococcus
sp., S. aureus, other GNR, P. aeruginosa, Ente-
robacter sp. % X O% P. aeruginosa LI#t® Pseudo-
monas sp. TH-1.
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S. epidermidis (33EZ e 22~25% AT, 19874
1222.8% T#H »Fc. S. aureus i¥ 1985%EI0IL2. 2%
WA UTe ADARESEIn L 19874842 3. 4% T »7*. En-
terococcus sp. (1 19854EiCi118.7% L REw R L
PMEABH A L19874E1316. 6% TH - 7=, Steptococcus
sp. XEERIIBABEEH 2SI 19874EX10. 3% & 75 -

¥ (4.5%), Klebsiella sp. 2518 (4.4%) DIETH 7z, E. coli 1% 13~15% &% R L 1987413 15. 5%
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Fig. 1. Change of isolated strains classified by year (outpatient)
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{Ko. of strains) " " T T T T T T T J
1983 N
(1246) %&\
g H [ §. epidermidis
1984 \\\\\w $.aureus
N\
(756) &\\ Enteracoccus sp.
A E streptococcus sp.
1985 | /é\& | EBE coli
(1081) %é &\\\ | Klebsielia sp.
) ; EZ3 Proteus sp.
1986 P. aeruginosa
Other-
(855) - P !1) 5.
B Other GNR
1987 Crpacer sp
Fured
[
Fig. 2. Change isolated strains classified by year (inpatient)
Outpatients Inpatients Yol
0.0
No. of 100 90 80 70 60 50 40 30 20 10 © 0 10 20 30 40 50 60 70 80 90 100(%) strains
5"32"})5(7%)0 r T v T T ™ T T T T T 1
X 4.8 41
124 83.9 ABPC 50.0 108
20 95.0 [ 7777772777224 MINO %0.2 41
124100 9.7 108
20 90.0[ ] . 1
14 100 CET 5.0 108
20 55.0 8.8 41
124 77.4 GM 53.7 108
10 70.0 6.7 6
3384.8 CCL 66.7 75
WV 7y V777777 A NFLX 7 50 10
50 100 83.7 43
1181.8 50 2
50 75.0 FOM 77.8 27
7 60.0 10
CP2 wa '8
7 65.4 26
LMOX e 33

Fig. 3.

T, Klebsiella sp. Proteus sp. 35 X U* P.aeruginosa
LELLIBTER LN EN 4.9%, 5.7%, 55%T
Hotc. other GNR ITFRIVEINE R %R L 19864F
X6, 15V E LA 1987TFI134. 9% Th » 1o, ¥,
P. aeruginosa [J#}® Pseudomonas sp. Enterobac-
ter sp. Serratia sp. ¥ X O' N. gonorrhoea %5
ERE LT OXRIBTHER L i (Fig. 1),

2) AR

S. epidermidis 13ZFZEL 17~21% BT, 19874
1219.8% CH ~7=. S. aureus % 1983%1C 7. 6% L
BaR LD 19851iE L 4% &0, FDkE
N L1987484%5. 1% CT#H - fz. Enterococcus sp. {121
~23% B HERR L 19874E1323. 9% TH » Te.

aureus
B epidermidis

Sensitivity of Staphylococcus sp.

Streptococcus sp. TR EA %R L 19874
134.3% CH 7. E. coli i WMEMI L bh
19874E1%5.8% TH », other GNR & Enterobacter
sp. % 19854E X b4 L 1987t ch Fiv 7. 9%,
5.7%%m L7:. Proteus sp. (LEERMBABEER
HHI19874ERIX2.7% it D, Klebsiella sp. 41985
04 9% R E & LUBHA L198714133. 1% Th -
7-. P. aruginosa {1 19841 15. 1% & b iz
AL, 19874EICiT4. 8% H A L=, La L, P. aeru-
ginosa L4} @ Pseudomonas sp. '3 19864E L b #%
L1987 5. 2% & 7 »7c. Serratia sp. (T 5 &R
U TR AT 1987461%0. 2% Ch » 1= (Fig. 2).
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Qutpatients Inpatients

s 10090 80 70 60 50 40 30 20 10 0 0_10 20 30 40 50 60 70 8 % 100(K) :tou:r!s
ABPC 154

MINO 154

CET 154

6M 154

cer 21

NFLX 60

FOM 45

CPZ 86

LMOX 124

Fig. 4. Sensitivity of Enterococcus sp.

Yoo Outpatients Inpatients Yool
stas %) 100 90 80 70 60 50 40 30 20 10 0 01020 30 40 50 60 70 80 90 100(¥strins

ABPC
MINO
CET
6M
cCL
NFLX
FOM
CPZ
LMOX

Fig. 5. Sensitivity of Streptococcus sp,

Yool Dutpatients Inpatients Yo
stnins(%)lo.o_s'o 6‘0 7.0 6'0 5'0 4I0 3.0 1"0 1l0 0 0 1'0 2'0 3'0 4'0 5'0 6'0 7'0 8;0 9'0 I?O(%) strains
ABPC 70.7 41
MINO 85.4 41
CET 78.0 41
GM 92.7 41
CCL 75.0 16
NFLX 92.6 27
FOM 8.3 12
CP1 8.8 37
LMOX 8.5 37

Fig. 6. Sensitivity of E. coli
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27 I CH 7. 29
20 o [ cCL o 16
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Fig. 7.
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Fig. 8. Sensitivity of Klebsiella sp.

a) Staphylococcus sp.: S. epidermidis i 4}k
ABZ& i MINO, CET, NFLX B5XU' FOM =
HLTI0% U Lo RERR Lic. CPZ & LMOX
A FRER M FHETH - -, S. aureus TS5k « Ak
L i MINO & CET i LTCDAT0%EE D&
FHARLE. CPZ L LMOX it FhFh60%
£65.4% CH -7 (Fig. 3).

b) Enterococcus sp.: /3K « ABE & 4 iz ABPC
& MINO x5t LT80% A Lo EZEH R LI (Fig.
1),

c) Streptococcus sp.: Fb3K « ABEé dic GM %
DF L IR F LT80% A LD BZER R L (Fig.
5).

d) E. coli: #f3k « AL dRBH LT T
FEReH LTI0% M Lo w R Uic (Fig. 6).
Ak - ABEE i GM &

e) P. aeruginosa:

NFLX & LT 70% L b BZiwm Uicht, fllo
FHNTIXZE A LTS -7, 7t CPZI3IL68%
Thote Fg 7).

f) Klebsiella sp.: A3k « ABE & b MINO,
GM, CCL X NFLX xLT710% L ko
%R Lie. CPZ & LMOX i3 90% Ll Lo sz
AR L (Fig. 8).

g) Proteus sp.: indole negative TiX Ak« A
& diw ABPC, CET, GM, NFLX 8 t1* FOM
I LT80% LA L B iz /R L7z, indole positive
TSk AR E bic GM, NFLX X0 FOM i
X LT8G L LN EZMAY /R L. CPZ & LMOX
LW & $80% LA o BEZ AR L (Fig. 9).
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Fig. 9. Sensitivity of Proteus sp.

75 T% S. epidermidis & Enterococcus sp. 433
hThrl?. YR B\ Th S. epidermidis %
AkTE L (22.8~22.5%), ABETHE 24 (17.0
~21.2%) Th b, Enterococcus sp. (LI} TH 2
fr (14.4~18.7%), ABTH 1 (21.2~23.8%) &5
FERE VB EELMERL O 2o X5 iR
HLDOWREEVTHRLATE D, GNR 2EicB
#—7y b ELTHREShCE SR L7 = 2R/ Y4
KoBRAE L HEREEZELD AT WSS, THRZh
SOBEBEORBEMEIIE W & T TWw5BA, compro-
mised host TRV TILBHFLLHME L OBEE
TRRE REIRIBE DB LB TERDE
58, Sterptococcus sp. ik 543K T 10. 3~15.9%,

ABETIZ4. 3~6. 1% Hhichs, FREBAER
#AR LI, S. aureus 134K TI32.2~3.4%, ABET
L1 4~7. 6B bh, 198648 X b BB R R L
T\v%. S. aureus I % methicillin-cephem-resis-
tant S. aureus (MRSA) ko HE b b H T4 7ok
BORBETHA.

GNR g\ Tik, #H3k Tik E. coli 35 M &
LELPFENEL 13.9~15. 5% b bh, KRS
HBURSR AR BT 5 BAEE LTOEERY TR
LTWw5. T, Proteus sp., other GNR, P.
aeruginosa, Klebsiella sp. DJETH 7y, Thbd
OHBIAEXLED D 3~6FA¥RFELTL
#-. —JABZTiL P. aeruginosa #%3.5~15.1% &
BAEVEERR LA, 19844015 18 REE L

TUBBEAERRRLR T3, DT other GNR
(4.8~8.9%), Enterobacter sp. (3.9~5.7%), E.
coli (3.0~5.8%), P. aeruginosa [I#}® Pseudo-
monas sp. (2.0~5.2%) DIETHYH, “hbHOEE
IR EREBEIME AN A BTV B, 1970
EE%AIED -1 Serratia sp. 2 ZEAERD bhis
MoleZ EDFHHO—DOTHSHS.

AN T B EZH woWT, S. epidermidis I
A TRIRE Lic T R Co BRI LT RIFR RSN
KER LD, ABRTIREZRROETHALN,
i~ ABPC i L CE o@D HEA . BLB? b
B ABPC FHEROHM AR HT V5. CZP
FIO LMOX i3 METH »7-. S. au-
reus % S. epidermidis & @fEREFAEDABRTCH,
GM ot LTHR e b U AR & & w9 Eaatm
% 7~ L 7. Enterococcus sp. i34} 3k ¢k ABPC,
MINO, NFLX % X8 FOM it L T BiFioikss
PHERER LD, AT NFLX (X0 FOM @
HUTEERROET 2 bh, i CPZ IV
LMOX idig & A EMHETH - 7. =) v
EFHEHEINTWBEY, ARBSVRARE §
ABPC R LB h oK T H o773, E. faecalis
B#to E. faecium ® E. avium 7¢ £ T3 ABPC
THEESEKL H DO, CAZzhboBeoWTok
BNRLETHB. Streptococcus sp. 114 5V
ABié b GM LMD R LT B IFx BSRY
T B o
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E. coli ZABECIIAK X bR BEHRDOIET A
Bohieh, B LT T ot LT R iFiRk
FHERERLE.

P. aeruginosa XABE TiX REHERUET 75 b
DDOGM LUV NFLX i LB I fo g iR s
A UTen, ABPC, CET 35 X0 CCL it 3~Ciit
HTH-7e UAB? 11 GM ifd 2 RZHROE
TEMEL TS50, —IC7 ¢/ EEERE
LCREBHFeBENELRT L 5 THBHLY . Klebsie-
lla sp. 1% ABPC, GET % X U8 FOM % [ < 385
XU THR A SO AR & b it BIF RS R 2 7%
Lic. iz CPZ & LMOX i 90% Ll o esg it
xR LI, proteus sp. C indole negatine “Tid
SR LI ABEE & MINO %8 < HBHlic BiFA
EEZMRER LA, indole positive “Cix ABPC,
MINO, CET X0 CCL w# LU T3 & A Lt
HETH ot # UTARBEHRE LIRS D E
CHANBEUROBET AN Z0 k5Bt
B-Lactam FNCHEETHB LWL H O, HYGE
DIEFIC f-Lactam FIREH CTHLEKRH5E %,
RERRLIED IR B Tc b p-Lactamase FEEEORK
RIKREITHSB. LIEDHERTH -7-p5, 19885 IL
GPC 7600 GNR i L € iyl H % 3
EHZIHLCHTAERVHRE SR, %< OR TS
MBIk ot. TAZ, RPSEEOEER X
UEFRFH LD X 5 E B A ERETS &
ZAHTH5.
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1983~1987 40 JIIC B2 EEEBF KA BB Bl R 28
P TR Z L BEr b o RP S EER Y £51 L,
R SRERRE, FEFIRSE M &40k & ABEdRERC 50
THRF L.

1. AR EIUL S5, 72568C, S, epidermi-
dis (23.8% ), Enterococcus sp. (16.5% ), E. coli
(14.7%), Streptococcus sp.(12.6%), Proteus sp.
(5.3%) DIETH 1. FRTKERERVELIED
bhigh- e,

2. ABZHERR D#EE 4, 7488 C, Entercoccus
sp. (23.1%), S. epidermidis (18.7%), H& (12-9
%), P. acruginosa (8.0%), other GNR (6.8%)
DIETH - k. FRZE(LE LT, GPC Tik Stre-
ptococcus sp. D A & S. aureus DHH, GNR
TiL Proteus sp. Klepsiella sp. % XU P. aerugi-
nosa o JK4 & E. coli, P. aeruginosa )4} @
Pseudomonas sp.,other GNR ¥ X U' Enterobacter

i

sp. OB HBLRI.

3. FHEREOERESZ M & LT, Staphylococcus
sp. ¥ MINO, CET i,
ABPG, MINO 1 R#f 7 REZMER % 7~ Lichs CPZ
B IO LMOX LR TERNA S - o

E. coli [ZMA LB A+ XTI RIFIBREERY
RUL7chS, P. aeruginosa |3 NFLX & GM [l
R TR TR S0 o T

Enterococcus sp. (&

RERABWHI20, BHHL 12& - 1oRkBEPRERKE
WOH EEHRA I UHERICESRLUET.
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