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DETECTION OF s-LACTAMASE-PRODUCING BACTERIA
FROM FEMALE PATIENTS WITH ACUTE
UNCOMPLICATED CYSTITIS
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A total of 122 bacterial strains isolated from urine specimens of 113 female patients with acute
uncomplicated cystitis were used for the study of B-lactamase production and their susceptibility to
various antimicrobial agents was determined. p-Lactamase activity was qualitatively determined
by a paper strip acidimetric method with benzylpenicillin as substrate and by chromogenic cephal-
osporin methods using pyridine-2-azo-p-dimethylaniline cephalosporin or nitrocefin as substrate.
Susceptibility to antimicrobial agents, including ampicillin, carbenicillin, cephalexin, cephalothin,
gentamicin, minocycline, fosfomycin, pipemidic acid and sulfamethoxazole-trimethoprim was ex-

amined by a disc method. The B-lactamase-producing strains detected by at least one of the three

tests were found in 18 of 105 Escherichia coli isolates and in the single strain of Enierobacter cloacae
isolated. However, none of the gram.positive cocci isolated, including 12 strains of Staphylococcus epi-
dermidis, 3 Enterococcus faecalis and 1 Staphylococcus aureus produced B-lactamase. The isolation rate
of strains resistant to ampicillin, carbenicillin and cephalothin in the §-lactamase-producing strains
was significantly higher than that in the non-g-lactamase-producing strains (p<0.01). These re-
sults suggest that B-lactamase plays an important role in developing resistance to 8-lactam antibiotics

in patients with uncomplicated urinary tract infection as well as complicated infection.
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1. WBEHER O EREE

19835E 4 B X D 19854F 3 A ¥ TRRERKFHEZEHE
L UBIERBE R B & 22 Lic &£ F 0 Sk stk by
P& 11361 (GEkbix 6 ~785%, 539, 3%%) (Ta-
ble 1) p b ORFPGHE 1228 % BRBERE Lic. &
PEBMIPERERE S O BITTIB MR DT X - et iR
¥ L OMBER w2\ Tk UTI $Eghsmmkis (5
3P O SR S D BE LM (BIR > 10/
hpf, B > 104ml) it b0 & Lic. HKE122
BROPWIFRIE, E. coli 105 ¥k (86.1%), Staphylococcus
epidermidis 128k (9.8%), Enterococcus faecalis 3k
(2.5%), Enterobacter cloacae ¥ X% Staphylococcus
aureus & 1 #k (0.8%) Thotc. ZhnfBroBE
Mens &, 976 (85.8%) & E. coli, 14l (6.2%)
13 S. epidermidis, 147 (0.9%) % E. cloacae D%
RN BHBERAGIT, 48] (3.5%) 1% E. coli
LS. epidermidis. 24 (1.8%) % E.coli & E.
Sfaecalis, 1 5] (0.9%) & E. coli ¥ S. aureus, | {5
X E. coli, S. epidermidis 35 XUV' E. faecalis & O
PHERIBITH »7c. 7ok, BHERO EFRRZER
B, BHROREMCCIRET + A 7RIV
frah.

2. B-lactamase {E#:

BRERD B-lactamase 1EHEIT, acidimetric !9
3 X O chromogenic cephalosporin B2 X h R
FELl.

acidimetric g2, ZH & LT benzylpenicillin
(PCG), pH #E7R"¥EL LT brom cresol purple
# %%+ % BETA LACTAMTM Reagent Disk
(Marion Scientific, USA) k. Tibb, &

Table [. Age distribution of female patients
with acute uncomplicated cystitis,

Age (years) No. patients (%)

9 2 (1.8)
10 - 19 8 (7.1)
20 29 25 (22.1)
30 39 27 (23.9)
40 - 49 18 (15.9)
50 - 59 21 (18.6)
60 ~ 69 9 ( 8.0)
70 3(2.7)
Total 113 ( 100)

SIRZEEAKC X b KIS NIRRT 4 A 7 ki, Bl
REREYBEL, BERTETOFUART 4 27D
RENEARAEI LIS DRBELE Lic®.
chromogenic cephalosporin 12X, —2 L3k
B & LT pyridine-2-azo-p-dimethylaniline cepha-
losporin!® % &743% PADACTM Paper Strips
(Behring Institut, West Germany) %\ 7o (LA
T, PADAC £). 37ch%, mEREIEKC I vK
I NIHIES strip b, FHEHREALZEBHRL, &
BT T304 LA stripd SRENHELELL LI
DXL Lic, fbo—2 X3 E & L T nitrocefin
(chromogenic cephalosporin compound 87/312 ;
Glaxo Reseach Ltd., England) % fvic (LITF,
nitrocefin ). $7/%dH, nitrocefin Smg % di-
methylsulfoxide (FDGHIZE, KXBR) 0.5 ml A%
L, Zhic 0.05M g (pH7.0) 9.5ml %
Mz T 500 pg/ml OHEEBREIERL, —HilCE
SRABEKCFBSEEAYREL, % 10°cells/ml
DEWEER L. KT, ER &N nitrocefin &
#%& 0.1 ml, ¥ 0.05 m] ¥ X O B4 FB7%47K 0.05 ml
=4 r7r71—1 (NUNCRON®; NUNC, De-
nmark) 2 TIERIL, BR T T30 5HH%E
%, BErbBERECELICIOREELE L.
7235, nitrocefin T f-lactamase {EMEDSGE &
HE XN AEBICOWT, clavulanic acid (CVA)
3 X O cefmetazole (CMZ) 1= X BFHEEHND,
CVA DAz X YAE X i &1L penicillinase
(LLF, PCase) £, CMZ ORI X hAEI h i
4% cephalosporinase (CSase) B, WF)c & viE
EXNh7EA L PCase+CSase # & HE L7,

5% &

1. B-lactamase FHEK

BRRE 1228 DT D B-lactamase 1D S
WEEFICHTTELDDH E Table2 Dk 51tins.
E. coli 1058k 2\ T3, acidimetric 3 XU ni-
trocefin ILTH 94k (8.6%), PADAC #T 124k
(11.4%) 7% B-lactamase [ L HES e, £ D
LD BRERZ D \WTIX, E. cloacae | BkAS acidi-
metric PCEME & HEINILISE, S, epidermidis 12
¥k, E. faecalis 383} LU S. aureus | ¥koD 75 A
HERE TN T S HE SR, ok, Wihho
e CBEEHEI RO, E. coi 18 kis IO
E. cloacac 1 ¥RDET1MET, LItz @ 198k% B-lacta-
mase PEAPEE LTI DK -7z,

B-lactamase DR FIEFRIL, nitrocefin K THMED
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Table 2. Detection of f-lactamase-producing strains in female patients with

acute uncomplicated cystitis

No. B-lactamase-producing strains (%)

Isolates No. strains Acidimetric Chromogenic cephalosporin assay
assay PADAC* Nitrocefin

E. coli 105 9 ( 8.6) 12 (11.4) 9 ( 8.6)

S. epidermidis 12 4] 0 0

&. faecalis 3 0 0 1}

£. cloacae 1 1 0 o

S. aureus 1 0 1] [¢]

* Pyridine-2-azo-p-dimethylaniline cephalosporin.

Table 3. Susceptibility of non B-lactamase-producing E. coli
strains to various antimicrobial agents.

Susceptibility by disc method

Drugs No. strains T (%) + (2) + (%) — (%)
ABPC 87 71(81.6) 3( 3.4) 0( 0) 13(14.9)
CBPC 74 59(79.7) 4( 5.4) 1¢ 1.4) 10(13.5)
CEX 51 45(88.2) 6(11.8) o 0 o o0
CET 49 43(87.8) 4( 8.2) 1( 2.0) 1( 2.0)
cM 52 . 51(98.1) 1(1.9) oC 0 o 0
MINO 72 52(72.2) 11(15.3) 709.7) 2( 2.8)
FOM 70 58(82.9) 8(11.4) 3( 4.3) 1( 1.4)
PPA 76 71(93.4) 4(5.3) 1( 1.3) o 0)
sT 77 74(96.1) 2( 2.6) o¢ 0 1( 1.3)

Table 4. Susceptibility of S-lactamase-producing E. coli strains
to various antimicrobial agents.

Susceptibility by disc method

Drugs No. strains

H (%) +H= (%) + (%) -
ABPC 18 5(27.7) 1( 5.5) 2(11.1) 10(55.6)
CBPC 14 6(42.9) 1( 7.1) o( 0) 7(50.0)
CEX 11 6(54.5) 4(36.4) 1( 9.1) o 0)
CET 11 5¢45.5) 1(9.1) 3(27.3) 2(18.2)
oM 12 12(100 ) o¢ 0) o¢ 0) o 0)
MINO 14 5(35.7) 4(28.6) 3(21.4) 2(14.3)
FOM 15 13(86.7) 1( 6.7) o( 0) 1( 6.7)
PPA 13 10(76.9) 3(23.1) o¢ o) o¢ 0
ST 17 16(94.1) o( 0) o 0) 1(5.9)

E. coli 9 Bk o\ THifT &N, 3XC PCase+CSase
LI R,

2. BERIREEM

WBERRSS X 00 flactamase BEA:BRD KK 5
¥ E. coli ¥ ampicillin (ABPC), carbenicillin
(CBPQC), cephalexin (CEX), cephalothin (GET),
gentamicin (GM), minocycline (MINO), fosfo-
mycin (FOM), pipemidic acid (PPA) IOt
sulfamethoxazole-trimethoprim (ST) o3} 9 #lic
XA IEFIREST L7, B-lactamase JRPE fdkk
LUEAMc Y, Table 3, 4 iR Lic. In¥s, 3RH)
M, RKOEEDORETPILE T ),

() W RSEERR, (+), () ke LTH-
tz. BT, E. coli BkOplic W%, Tdb
b, ABPC i 5ibko o 5 &4, B-lacta-
mase JEEEAMRTIN14. 0% Ch ot L, B4k
TIX66. 7% L, WEMCHEE B bR (p
<0.01). CBPC oW Thiithkkkix, FEELBKD
14. 9% % fbfe DT b L, BEARETIRS0. 0% % &5,
BECHEBCERTH -1 (p<001). CET L
THiiftEko G5 WAL, FREERTIE, 41%T
B o te DT UEARETIR45. 5% L L, BN
HEEVPTED bR (p<0.01), CEX Zo\ T,
THEMITIEE AR TR b, EEKTL 1N
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it 2R Ui O 2 CHAMIC IR SR - fedd,
() ZRUHEIEEES TR 1.8 %5 Th -0
L, EAKKTIZ6.4% LEmETH 1. MINO
TR B MR, FEEAKRDI2. 5% ThH > TcDIT
L., EAEKTIESS. 1% % b, BE TEHWEANED
bhis (p<L0.1). —F, GM, FOM, PPA &IV
ST i % BEMRD L B EIE, JEEAEKRTE
NENI00%, 94.3%, B.7%R LV 98.7%, EipE
ERETERENI00%, 93.3%, 100%% L 0004. 1% &
VTR LD TERT, JREENE EARE Ofic%
1ERD bk e,

'z¥s, B-lactamase PEAEF L HE X hic E. cloacae
| Bk BRKI R Z 1%, ABPC (=), CEX (=),
MINO (4), FOM (+), PPA (4), ST () T
5)07‘2.

% #

By UTI oRBERILZF TR, £0EHLIN
SHBNATHD, FTORPIEEOKEN E
coli ThHHT LIXAMOEETHS. LOHRBITLE
WERTHHN, ZHEOTEMNE UTI EErb08
Ahic E. coli BT b EE LTIV B-
lactam It 5 ERED A B, & &IC penicillin
R FIe a3 B TR S B RE L EBIE 2 &
FIRELTELS®, FlE, E. coli #kD 5t ABPC
R L CORE R R T EGR ORI A1, 1968~19724 Tk
18.3%%, 1976~19774ETi%.27.9%%, 1978~1979
T 27.8%7, 1980~1981 £ETi337.4%® TH - 1c.
AEDOPHRERE Z R E TERR D, LT 03B
KHROLORPBEIRTE D, Frebblokibd
BHGROSME S ZE TV 50, E. coli 1058k
25%k (23.8%) #° ABPC itk %om L7c.

B-lactam FOTRkE#EHEE L TiX, f-lactamase (T
IBEFAOREE L e, BHMETHS PBP O
LR, THIILS T ABEEE TIME O/ s
HEHOEBED ETHH Hh Ty 5 50, Bl
UTI @3k g-lactam HliFtEBHic OV TOBEITIZ
LA hTwis. S EEE Ok, K OB
HEBEM R B E Rk D RepSBEE Y BB & LT,
acidimetric ¥, PADAC ¥ X O nitrocefin D
3R VT B-lactamase {EHEREL, THRZ
P & DS fRiC DoV THRRE L.

MR 3ED b \WWTFhh i L b B-lactamase Bk
LHIEENICHEEL E. coli 188k F XU E. cloacae
VBR D 198ET, 7 5 AEHEAREE 106 Bk D 17. 9% % &
Wio. —F, S. epidermidis 75 ¥ 75 ARHYERREE 166k

T RTEHEHEIN, £FRE 1228kF b5
B-lactamase EAFOEAIL15. 6% THo1. EED
DKM UTL koS BRI DT oD acidimetric
R L O nitrocefin I L ABRETIEY, E. coli 77
44tk (57.1%) 1ok 7 7 AIEHEAREE2908kH 1608k
(55.2% ), ¥t 75 AR ERE 2 WTL S. aureus
1 BRD B B-lactamase Btk & DREX BT 5.
ZEOSPSoBEMM UTI 12kiF % B-lactamase
EWTBIRE A 25 L, 83.6~67.3% L MEINTH
HI=D 2 75 AEHBETREETHS. thb
Bt UTI o e SEOTh &% g3 hid, fl
BEOECEEF LTS, Btk UTL wksid5 $-
lactamase PEA OSBRI E &IV X 7o s
FEHTALBERDHS.

R, BEREkROKERZED, HD B-lactamase
Btk & T e 198 188k % (Hdic E. coli %,
B-lactamase pE4¥ X OFREAK 4T, IR
WEAIC T 5 B DLW TRE L. E. coli #
f1> ABPC, CBPC ¥ X O CET x4 % fitkiko
HdBEIA, B-lactamase FEAKICE VTV
LAEBRED - eh, CEX R LT ASEIED
bhishote. ZDFERIL, nitrocefin I THBRMD
IHRD BB ENCARLEIRET, \wTh d PCase
+CSase LHFEINIHEREFBE LR VLD LEX
bhic. LLhEopiEk, Bk UTI og8Eo g-
lactam FfEPEERECR\TS, S-lactamase DBEJ4-
PEETHHIEERBLTVWAIDENZ LS.

LT AT, B UTI BEBRORP BRI,
FAGEAB ARG EEbh TR Y, EELD
WHBRC BT DED L LORELRE LTE LY
ZToEEE LT, B UTI 3 —Be i Th s
T2 4« DPEFIRPC I V5 Sh A EEDE
WI kR, KEHEE OB RED 1D ORFRENIIG:
R W X BBRARYRORBESE W & E L
b, Hftide UTI BHeowTh, Bx DEE
it L CHEBNE S CHBAI RS IR A EHECH 5
BB HT, BERCABCFREYZT W5k
ISR DEELDRD. bIACHRES
DOBEOBEMEDOEETOVWTARBE, REIVZD
PEAERED B B Te 101D 5 %, B-lactamase JEREH:
B 85 I TIXREN A DBERE 72 L5164 (60.0%),
1@ 1440 (16.5%), 2@E126] (14.1%), 31@6Fl
(7.6 %), 4ELAL26 (24%) THYH, —F B-
lactamase FEAEBEZTBED 160 TREEE72 L 6 61 (37.5
%), 1EFR IO 2EME 460 (25.0%), 3EEE2
Bl (12.5%) T, #ETHEXHETIYUEIEHERE
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D@D BRI, ¥, B-lactamase EAEAHEEED
5%, BNAEOMEL LS\ VCIBABEAPL, &
s, FLEERODP IR o F4 7o & O MBI LR EY
Sl EL bR AEAY BT HEALE TR TS
D, pB-lactam FAERIhTWBZ L ELELED
&5k, Mtk UTI BE, 5D f-lactamase FEA
#H B oMk L Ao OBEEYF LT
hT gz bhic.

E. coli Z38ilke> GM, FOM, PPA 3 X U¢ ST i©
WA REIEI R T, BREMRIT-THhI0%L L
THY, B-lactamase FEAbk & JFEEA K E ORICER
BEdLhieh ot —F, MINO x LT, B-
lactamase FEEEHREDBT. 5% REEZM AR LIcDIL,
PEHMRTIL35. T B HTET H » 7. B-lactamase
EEER B B-lactam KLU OREO HE @2
WO, BORETRHE LRI E 78> T\ % penicillinase-
producing Neisseria gonorrhoeae (PPNG) D 205D
type D 5H, AHTEL LTHESR TWSEE7
CT7HEFOBKE, f-lactamase EAKTYEE T S
44-megadalton @ plasmid & Ui LIi¥ 24.5-mega-
dalton ® conjugative plasmid %% L, penicillin
R ARNCTRET B % & [ tetracycline R¥id
Flz b B2 7R T 2 EARE ER T 510170,
PPNG DM 2T 0 X5 efRiE X & b hig v,
Proteus mirabilis O X5 hHAMEME X BT,
tetracycline RIAEFICIERY RB LB &L, 3&
AEHCEBMET, Lad plasmid £THD L E
HTWB®, E. coli Zo\Th, f-lactamase FEA:
# & tetracycline itk & OIS 2 OBAEMN &
B EbEZLREN, HLETHAOEY T, 4
BORHAPDLETHH .

83, E.coli PJAFCHE— p-lactamase BBtk & ¥I%E
XMt E. cloacae | ¥y, ABPC, CEX IZfightT
Hrélibw FOM wiiitkx mLiz. E. cloacae
EDVHY S 7 T AR BEIL B UTI o
R L 725 B2, Zh b RBE Ak
iz B-lactamase EIRF&#HH, HHRC P-lactamase
BEATHZ EBRMLRTE DY, FAFBRE
LTRRET 2 LB 55 5.

¥ & B

TF OSBRSS 113 BldskR O Reb 4k
1220k B-lactamase JEMZE L, E. coli 1058k
18 Bk (17.1%) R Xt E. cloacae 1 ¥k 1 BkDE
¥, &k S. epidermidis 128k, E. faecalis 3 ¥k X
O S, aureus 1 RED 7 5 ABHBRE LT CEaM: &0
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EShie. BHRE R RO B L OBIRTE, B-
lactamase E4gkrho> ABPC, CBPC ¥ XU CET
THERR D b1 5 BA%, JEEERRC I LA
BHBo k. BLEoBEX b, Bk UTL K
WCh; BERLEVLRWA flactam F, T ki
penicillin ZHEFCHT 5 MEEIEH DR, TOMR
PEsHE B-lactamase HEERBHERATCLT V3
zEBEZBRI.
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