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Fig. 1. Urease-positive and -negative colonies (eosin-methylene blue agar

with urea

Table 1. Selective media for urease-negative
S. marcescens (eosin-methylene blue
agar with urea)

Component g per 1,000 ml
Pepton 10 g
Mannitol 10 g
KH2PO4 2g
Methylene blue 70 mg
Agar 18 g
10 % urea 10 ml
4% eosinY 10 ml

37CLBUEERAT - 7o BREEH L L T, Ba b ER
L 72 RN eosin-methylen blue (EMB) ZE@kizit
(Table 1) # w7z, RFEH EMB ZE:5# | T,
7L Tt EIRESRIC L > TEEI NIRRT
HiczATr Y 2B AA BATERAERERE
THEEEEDL, — 7V T—YHEEIIRE 5%
LTT>E®=T%E%XL, 7VT—YEERICH~NE
WpH %572, 242> Y OB ALHTH RE
BnEE L5 (Fig. 1), £H#kL " 5,000 BAET#ED
EEN7V T —YELRE LI E B TR,
LT —YEREBEbNIERLTREEEL, TY
20E Z2AWT7VvT7T—¥ntE#mEL T, BRHAY
7L T —EERBEE 2 Kz, & 51, rifampicin

(RFP) B Ic t 27V T—YRERENHBBEE LR
BEic Kb 72, ALEE 5 k12, Mueller - Hinton broth
(Difco, pH 7.2) # BT 37CEE A 1T 72 LIVH3,
EtBr Aus - ¥ | 72,
1. & E

(1) ®t&B7v7—EHE, BEEOTREE

S. marcescens 10T (kD 5 b, 7L 7 —HEHHEIL 31
B (29%), BEEKRIZTOH% (T1%) THo72, 7VT
— R IL BN B 2% (71%) ZRBE, 1%
(13 %) 1R ZEBEHKRTH ), TOMEH, HiR, 0¥
P b& 1k MEI NI (Table2), FMEEOEVR
CIHRBHREZEEL 2225, BHENIL TR
HESMBEECAREZERZH N 5, 72, 1
HHE 7LV T —wEAMSE DBFRICOWTAD L, 13,
14, 3, 4, 5% B X Fnon typable iz, 7L 7—¥E
£, BEMBCKELCEHLN, 20HEL o
oo LU, 28uHhs 2, TRIZY L 7 —IBGRIC
NDABHLN, 8, 12, 17 MBI HAZDH LR
(Table 3),

(2) TVv7—vEBEE BREERIC ST 258§
MR KB

S. marcescens 7V T — B & BHERIZHOWT
AT O BESRRE % BMRE L 72, 2 O&E NA,
NFLX, TCH#%iz Zh Fn oL 7 —BtEdEs» b
586 %, 414%, 96.6%, B & » & 303 %, 19.7
%, 530% &, HILHIc7L T —IBHED LA
BRI N, ZoMoERICE L T3, mERE
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Table 2. Isolation frequency of urease positive and  negative

S. marcescens wsolated from chnical specimens

Sample Urease positive Urease negative
Urine 12
Sputum 14
Gastric juice 0
Otorrhea 4
Blood 0
Other 9
Unknown 7

Total 31 129%) 76 (717,

Table 3. O-serotype of distribution urease- positive and -negative S. marcescens

O serotype (No. of strains)

Sample )
Urease- positive Urease negative
13 (3), 14 (3), 5 (2), 2 (1), 3 (1), 14 (8), 13 (2), 17 (2), 3 (2), 12/13 (1),
Urine 4 (1), 7 (1), non-typable (8) 13/16 (1), 14/17 (1), 8 (1), 4 (1),
12 (1), non-typable (17)
Sputum 5(2),2(1),3(1) 8 (3), 14 (2), 5 (1), non-typable (6)
Gastric juice 13 (1)
Otorrhea non-typable (1) 16 (1)
Blood non-typable (1)
7 (1) 3(2),16 (1), 12/14 (1), 5 (1),
Other
non-typable (3)
Unknown 14 (2), 12 (1), 13 (1), 12/14 (1)

EliZHosnh -2 (Table 4),

(3) VT —XEEE»HDIEEHDTHE

LTtk L, HEORT B 4K LU
NHNERICEREMND 1 RN S BRICOWTIL T —
CRREUE O HBRMEE * EtBr ki & VAL, 20
238 (TY 5037, TY 5054, TY 5100) » 5491072
DHEET7L T—YEHEERKIHF LN (Table
5, LA LEN o 2 #kid EtBr A8, JEMBE T
BTy, 7L T—EEETEKIIRHRE (107U
B UTThH-72. E5IC, EtBrEicE 7L 7—+
Rt N8 S 72 ok 3 ¥k (TY 5037, TY 5054, TY

5100) (= RFP # M & 272+ 25 107~ 1020 #E
TV T—YENER&KIELNL, /2, ZoTk
28 (TY 5037, TY 5100) & " RFP W8 % o 8
L, AN L 2 A, ZOHEL 107 ~ 10 H4E T
LT —YREn#E L. (Table6), %, WA
BICENBoNL T — R R, TTRIEIRE
FTXTM 9 agar iCEF L, KEERKEOEIZED
b -tz, 72, MR, miERE LZLIZED
LiZeh 7 (Table?), oL 7T—RHE
LB HE~OBIFEIT, 37C-EELMT TIt
102U FOSEE TIdEEH LN h - 72, 43, TY 5054
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Table 4. lsolation frequency of drug resistant straing in urease

Drug Total

No. of strains

(N=95) %
ABPC 66 69.5
PIPC 41 43.2
LMOX 15 15.8
CTX 17 17.9
CT™M 64 67.4
GM 12 12.6
AMK 37 38.9
NA»* 37 38.9
NFLX* 25 26.3
Cp 14 14.7
TC=» 63 66.3

FEB 1981

positive and  negative S, marcescens

Urcase positive Ureas negative

No of strains No. of strains
(N=29) % (N-6b %
19 65.5 47 71.2
13 4.8 28 42.4
5 17.2 10 15.2
5 17.2 12 18.2
19 65.5 45 68.2
4 13.8 8 12.1
12 41.4 25 379
17 58.6 20 30.3
12 41.4 13 197
5 17.2 9 13.6
28 96.6 35 53.0

Resistance to NFLX and AMK 2 6.25 ug/ml,
other drugs = 25ug/ml MIC

*  x? Test P<0.05

=% 42 Test P<0.01

ABPC, ampicillin;
GM, gentamicin;
TC, tetracycline

PIPC, piperacillin;
AMK, amikacin;

GM = 12.5ug/ml,

LMOX, latamoxef;
NA, nalidixic acid;

NA 2 50ug/ml,

CTM. cefotiam;
CP, chloramphenicol;

CTX, cefotaxime;
NFLX, norfloxacin;

Table 5. Isolation frequency of urease negative mutants from urease-positive

S. marcescens by treatment with EtBr

Isolation frequency

Strain with EtBr without EtBr Origin O-Serotype Resistance pattern
TY 5037 9.5x107? <107t Urine 2 TC
TY 5054 3.3x107° <107 Urine non-typable ABPC, CTM, AMK, NA,
NFLX, TC
TY 5100 1.0x10°° <10 Urine non-typable ABPC, PIPC, NA, TC
TY 5078 <10 <107t Sputum 3 sensitive
TY 5038 <107 <107 Urine 5 TC

EtBr: ethidium bromide
TC, tetracycline; ABPC, ampicillin;
NFLX, norfloxacin; PIPC, piperacillin

DL T —YEUERKNPIZIE, 7L TRl
I V-P B, ¥ 7 F > BALRED T LS 2\ i3
HILNEH LN LERKIGTEN T2 (Table7?),
. * =
S. marcescens |3, STHEFERAKIIBIL TW519Y

CTM, cefotiam;

AMK, amikacin; NA, nalidixic acid;

DD, Kk, FBIMKLT7 L oHRx 2o RIcHT
L tEEN BRI B MEEIBDH LN B = Eh b,
BUEBBLEAYVCEBRNERY AT L0 EZ LN
b, BBV T — MR, BRUEEOSBEELL
BY5E, REFRBBRKOMICHIHATEZIIED
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Table 6. Isolation frequency of urease-negative
mutants from urease-positive
S. marcescens by treatment with RFP

Strain Isolation frequency
TY 5037 2.7x107!
TY 5054 8.0%x 102
TY 5100 2.9%x107!
TY 5037 RFP" 1.0x107!
TY 5100 RFP" 3.1x107!

RFP, rifampicin

72k & L T = BRI DWW TR, 2,
TRIA7 VT — MMz, 8, 12, 17 BAhgMAti- o
Al LN h, MBAL L, 12 &N &L 2R
iEohd%hr -7 (Tabled), X 7 v flis, s
DpH 2T AANVHIZT B &, DB NH2~3 1%
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WD S JEMEA A 10 HUE T MEEX LD #5R (Table
5 M6, A%, WIUK S marcescens 2BV T 7L T
— YRR ThrOX /o AlitEEo i ciERT 3
VEMEDTRBE R 1L b 128, TR i M4 2 it %
VBN H D,

EtBr iz, DNA oEkic k) 2okE&nEla&r Ric
AT ENMIENTEN, ZoMKEMAL, 7723
FOBREICHEEICHC LN TV, 4018, 7L T —
I E % EtBr @332 L2k D, 10AE TR
HEITHEE N, —/ RFPI3, RNA X)) x5—+
DEERTHY, ZOFRABEZFETLIZLICLED
—BMNTI72IFERETLIELTESLY, RFP L
Bl TL7 v 7T—vEHE I 10 ~ 1020 E T
Bons, xoNBBEIZERICENL 72 RFP &
HRICBWT LRI TH 72 (Table6), F7-, 185
nzBEME Rk RFP IS T 2 MIC I3 LB H O T
BRERBL ThH-72, EbICHBHEICE>THLNLT
NTOBENZEBRENKEERMICELIZED L L »
572, LU EDNBED L, HLEHKD S. marcescens 125
57 7—vEMAEIR, EtBrRo RFPIC L N84
ZFHVBRIZFHIMREFZ LN D, HZ LN L HE
HELTE, INLDBIETFHAT TR FEEEICH

Table 7. Biological properties of urease-negative mutants

Gelatin
Resistance pattern Serotype Urease V- Ptest ] o
liquefaciation
TY 5037 TC 2 +
Mutant TC 2 - +
TY 5054 ABPC, CTM, AMK, NA, NFLX, TC NT + +
Mutant type 1 ABPC, CTM, AMK, NA, NFLX, TC NT - + +
Mutant type 2 ABPC, CTM, AMK, NA, NFLX, TC NT - + -
Mutant type 3 ABPC, CTM, AMK, NA, NFLX, TC NT - - -
TY 5100 ABPC, PIPC, NA, TC NT + + —
Mutant ABPC, PIPC, NA, TC NT - -
NT: non-typable
CTM, cefotiam; AMK, amikacin; NA, nalidixic acid;

ABPC, ampicillin;
PIPC, piperacillin

TC, tetracycline;
NFLX, norfloxacin;
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ANTIMICROBIAL RESISTANCE IN UREASE-POSITIVE
AND -NEGATIVE SERRATIA MARCESCIENS

Sachie Yomoda, Ayako Takahashi, Yoh Tanami and Isao Kobayashi
Clinical Laboratory, Gunma University Hospital,
3-39-15 Showamachi, Maebashi 371, Japan

Takako Yosue

First Department of Internal Medicine, Kyushu University School of Medicine

Matsuhisa Inoue
Laboratory of Drug Resistance in Bacteria, Gunma University School of Medicine

Of 107 strains of Serratia marcescens isolated from clinical specimens, 31.(29 %) were urease-
positive, and of these 22 (71 %) were obtained from urine and 4 (13 %) from respiratory organs. We
compared the isolation frequency of drug-resistant strains in urease-positive and -negative Serratia
marcescens. NA-, NFLX- and TC-resistant strains were 59 %, 41 % and 97 % of urease-positive, and
30 %, 20 % and 53 % of urease-negative cases, indicating that the isolation frequency of urease
positive strains was significantly higher. Of five unselected urease-positive strains three were
changed to urease-negative using the ethidium bromide method at a frequency of 107, and a change
in these three original strains to urease-negative strains using rifampicin at a frequency of 10-'~10"2
In addition, mutant types with reduced or abolished V-P reaction and gelatin liquefaction capacity
were found in one strain of urease-negative mutants, associated with urease-negative cases.



