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Vibrio cholerae non-01 DKM EBME & UF f~lactamase EWIFREIZONT
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Vibrio cholerae non-01 %, “bHW2B 2L 58 (V. cholerae 01) & MRHIZENTHAK
FMINZERETHY), FHOM)|, WECESPIHFL TS, ZROE Mz BT 5REEL,
IV TEBRIEICALN D APECRRMETREICMZ T, FRESLATIBE BV}
BMENERE L L TLEETHHZ XML NT 5, 40, MK K 108%) LU
IREGHERR (B0 #R) O V. cholerae non—01 NDEKIREHRB LTI L L bic, XEnEET
% f-lactamase NEHFEREIC OV TRET 202 72, 5 EIMET L 72 E K O T ceftizo-
xime & ofloxacin DFEEUEABELBENTE D, TXTHBH0.025 ug/ml LA T MIC &
AL, E7, ERERSMEBROFICIZ ampicillin (ABPC) (283 2 Mz ZDH S h -
YLD, RESEERIC BV TIZ 80 %P 30 % (37.5%) #° ABPC i2 %4 L T MIC &
12.5 ug/ml L it %R L 72, # LT, Zib ABPCICHL THHHEEZRL 28D+ ~XT
»* B-lactamase BEMKRTH > 72, £ T, f-lactamase NERKIERBLBEL L2 H, V.
cholerae non—01 NELET 5 f-lactamase i HERKE! penicillinase Th 5 = LA LI IC T -
72, Gtk BIBICEBIT B V. cholerae non—01 NEKKIFHEMRNBBICBEE AT B L EbIc, =
NLTHERDBERNDBIEICEFL T LEHH B EEZ LT,

Key words : Vibrio cholerae non-01, ERIR%rME#k & RS Mk, HHBRTHERE B

-lactamase ZHRER M

Vibrio cholerae non-01 i3, bW B2aL 58 (V.
cholerae 01) & FRe¥8y, AHACFEIHERL—BL T 531ic
Lrbrbbd, L JEM OFCEEL LW t2s
non-—agglutinable vibrio (NAG-vibrio) & IEZN T &
72V, FEOE FcBITAREMER, TV JHEBRIREICA
LA AFBOREMTREICMZ T, FERBSNERE
BE2ATHRBECBYTIKOENELE L L TSN
5ZEL %L, BREFXRSICEET 2 LEH)H 29, 4,
K2 I3 THRIBEZBRRKRD V. cholerae non—-01 i2 v THEH
REMRBREFHITL, RESMEN TN L LBERETL 72,
¥/, AENR= ) REFERCHT 2 HERFORE
Lz L Tvw5 B-lactamase EAMY, BLUFNRE
BREICOWTREZMZ 2 THRET 5.

I. PEBIURZE

(1) SEAEHK

RO MKRE L TTHBEELI N SRSV
cholerae non—01 10 %k % B\ 72, %7, RESEHK
E LT 1985 ~ 1986 FEicRFH BB & NI NL
M, BIURENE )M NI 468 (GH80H)
7 V. cholerae non—01 # A\ 7z,

(2) FERAHEEK

RHBEZEOWEICHER L 2 EEKIZ, f-lactam
# & L T ampicillin (ABPC) . piperacillin (PIPC),
cefazolin (CEZ), cefmetazole (CMZ), ceftizoxi-
me (CZX) #, F D fthunEHK & L T streptomycin
(SM), tetracycline (TC), sulfamethoxazole—tri-
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Fig. 1. MIC values obtained with five beta
—-lactam antibiotics tested against 10 cli-
nically (upper) and 80 environmentally isola-
ted strains (bottom) of Vibrio cholerae non
-01.

@—® ampicillin (ABPC),
O—O piperacillin (PIPC),
8--8 cefazolin (CEZ),

-0 cefmetazole (CMZ),
A--a ceftizoxime (CZX).

methoprim (ST), chloramphenicol (CP), ofloxa-

cin (OFLX) # Aw/’, ZXENEET 5 g-lac-

tamase ¥ H ¥ R % o & € I i%, penicillin-G

(PCG), ABPC, carbenicillin (CBPC), cloxacillin

(MCIPC), oxacillin (MPIPC), cephaloridine (C-

ER), CEZ, cefoperazon (CPZ), CMZ, CZX *##H

L7z, 7, B-lactamase B #E#| & L T clavulanic
acid (CVA) #Hw17z,

(3) EFIRZHABR

LFHGHEIC BT 5 EMBREENREIR, 96 K=
{797V —} % B\ broth micro—dilution I
TAF» 72, 3Z#8i2 {2 Mueller—Hinton broth (MH
-broth : BBL) # A\, Z#ic 10 CFU/well & %
driicHiEEML, 37C, 18 BRMEESICRIRE

FHiEMBE (MIC) Z¥EL 7z,

(4) B-lactamase N

V. cholerae non—01 i1+ % S-lactamase NEE
{3, B-lactamase RMAT 4+ X7 (B~-F=zv 7, &
W7 7 44%—) & & nitorocefin #KE (¥ —Fx
L) RHEW, BEEML o5 37C, 30 FREEL

rRRHEL 72,
(5) B-lactamase FLWH NEE
B-lactamase FH W % T & & CVA®MIc L 3
ABPC nRFHRZENTILICOVTREL 72, T%
b, ABPC B # 7=i2 ABPCic CVA 5 ug/ml %
Mz eHksEd By, LRoFEICTHERMRIC V.
cholerae non—01 # MIC 2 BIEL 72,
(6) B-lactamase MR )P
Brain heart infusion broth (BHI-broth : BBL)
I T 4 BeMIRTSEE L 72 V. cholerae non-01 4 ¥k % %
NEF N BHI-broth ic#fE L, 37CicT 2 ReME
1%, 3,500 rpm, 1598, 4CICTHLTHZ L
INWEERFZERPL A, Tt yBRREHR
(PBS: 0.1M, pH 7.0) =T 2 [@%%#%, [F PBSIc
BB ®ke T ICBEREMRE T30 DHBTIOW
FAakie % 10 I DEL 2. 2 OBIEKRI IR %
15,000 rpm, 30 4-F, 4°C, ki< 39,000 rpm, 30 &
M, 4CIcTRLT I EICENERRS Z2ERS &
721k, N Li##% p-lactamase HEERM & L THEA
L7z, 72, ZENEET 2 g-lactamase NHEH|
k2B XY R T 5 HWT, HE BHI-broth ic
WAL T 5H 1 REM%IC CMZ 0.05 xg/ml 210
A TUTRKCRBLLELNELEEX (+) 8
~lactamase M EXH L L CHEAL 2. $EN L
—lactamase B E RO FABICHA VW 4KD V.
cholerae non—01 i2%4% % CMZ ©» MIC iz &
0.2, 0.39, 1.56, 1.56 ug/ml TH -7z,
(7) B-lactamase FEHENHAIE
V. cholerae non—01 NEET 5 F-lactamase FEHE
) #l € 1%, micro—iodometric assay i T, PCG
(100 xM) #EKE L TPBS (0.05 M, pH 7.0) ¥
<30T, 1 Mz 1 gmoleMET 2% E% 1 unit &
LCRIEL 72, 8D f-lactamase NEKIFRHE
2, PCG, ABPC, CBPC, MCIPC, MPIPC, CER,
CEZ, CPZ, CMZ, CZX ND&2100 yM 2 HEH L L T
FEL 7z, FEFRIE, SEMEHLZ V. cholerae non
-01 4 ¥k B-lactamase 7 PCG K5 ##EEE % 100
& L BN K SRR 2, FHELIRERE
(mean+SD) T&bL 7,
8) EAENAE
£8EHPHEEEIZ, bovine serum albumin %
standard & L T Lowry DB HENS & D #IEL 72,
I, #& ®
(1) V. cholerae non—01 D EWMHEERICBIT 2%

i R ME AR
Fig. 12 V. cholerae non—01 ¢ f-lactam #}ic &
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5 R % s L 7o, PRIRST BB L T CZX
B S U PIPC DHii R LN T, 0.1 ug/ml
UTFTHOMETTXTOKRNEH »H LS,
ABPC, CEZ, CMZ (2 5\ T3 MIC fl A% 5\ i
MICH 722 nD, ffEL KTHRIZED SHLL -

Clinical isolates (10 strains)

Cumulative percentage
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Fig. 2. MIC values obtained with five other an-
tibiotics tested against 10 clinically (upper)
and 80 environmentally isolated strains (bo-
ttom) of Vibrio cholerae non—0l.

streptomycin (SM),

tetracycline (TC),

--B sulfamethoxazole-trimethoprim (ST),

-0 chloramphenicol (CP),

--A ofloxacin (OFLX).

9

rLW

—

153

(=]
J

Induction ()

values of hydrolvsis

Relative

values of hydrolvas

Relative

CBPC ' carbenicillin, MCIPC : cloxacillin,
MPIPC ' oxacillin, CER : cephaloridine,
CPZ ' cephoperazone

Fig. 3. Substrate profiles of beta-lactamase

produced by Vibrio cholerae non-01. The
hydrolysis rate of each antibiotics was
showed as relative percent values in hy-
drolysis of penicillin-G (PCG) 100 xM/min
and results were expressed as (mean+SD) of
4 strains. For induction of beta-lactamase,
cefmetazole 0.05 ug/ml was added at 1 h
after incubation and then substrate profiles
were determined as for the control group
(bottom).

Table 1. Effects of clavulanic acid (CVA) on MIC values of ampicillin

against environmental isolates of Vibrio cholerae non-01

Number of strains at MIC tug ml)

Antibiotics tested

=0.78 1.56 3.13 6.25 12.5 25 50 100 100<
B-lactamase (+) 1 10 12 7
ABPC
B-lactamase (—) 8 42
B lactamase (+) 18 6 5 1
ABPC + CVA®
A lactamase (—) 8 42

ABPC . ampicillin

> CVA 5ug/ml was added to each medium of serial ABPC two-fold dilution.
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f2o RIS L TIRBDHELR TIZ ABPC oW T
12.5 ug/ml PlEo MIC % 7R L 728k A% 80 Bk H 30
B (37.5%) =, 72 PIPCIZH\T 3.13 ug/ml kL
Fo MIC %R L 728k» 80 Bk 25 ¥k (31.3%) I
ELPOY2Y (A

Fig. 22 SM, TC, ST, CP, OFLX 2B 2R
REEP L, b DEANS B\ TISERR MRk &
BB V. cholerae non-01 NMICIZ> &) L1
KRS HO BN <, SM % BT IXmEkIZ a8
Lheh o1z, ZOHRTYH OFLX, TC it V. cholerae
non-01 2t L THEICEN AW 2 RLTEY, £
nFEN0.025 xg/ml, 0.2 ug/ml LUTFHXRKIMEICT
TRTOBRNBE L 72,

(20 p-lactamase E £ B D HE B L U g-
lactamase EEAEMRICN T 5 CVA DRHR

4R E L 72 BER ST BERR V. cholerae non-01 10
¥Mo®iziz f-lactamase EAEKIZEDH LN h -
f2o SHICK LIRBERERR 80 BRIC BT 5 B
lactamase RN E ZF/A /L 2 H, ABPC I
LT 12.5 pg/ml L EOEHEZ TR L 72 30 %k TXT
»* -lactamase 5 TH - 72. —7, B-lactamase
JeEEH (50 Bk) o MICEIZTXT 1.56 ug/ml LA
TTH-o7z,

22T, RETBERE V. cholerae non—01 > ABPC
K45 MICfE# CVA 5 ug/ml 2 —#ci@mL T
BEL 7 &2 A, B-lactamase EEERD MIC I3 8
-lactamase JEEE B D MIC 5 £ TIRAZ L 72
(Table 1),

(3) V. cholerae non—01 NEH.T % g-lactamase
NEEHR%E (Fig. 3)

V. cholerae non-01 NE%E T 5 f-lactamase
PCG # Mk $ %RE % 100 & L 728, ABPC,
CBPC D iEtH K #EEEEIX £ £ 9511, 25
T Tho1:, Zucxtl CZX, CMZ, CPZ, MPIPC
Ri3EA B ENT, CER, CEZ MCIPC b
P BINLKETTH -, 2, CMZ
0.05 ug/ml # B-lactamase inducer & L T&MML 72
%8124 B-lactamase FEERE L L UEBRBRMICE
ftRRon%nr -1,

m, & %*®

V. cholerae non—-01 Bk iz i3, LI L FHME
THMI N5 21 F# enterotoxin 2 EET KN
EFMLNTENS, TNs0kicE->TaL I8
Fk BERPBENFRITLREEN T2, F12,
IV TERIEEIC BV T, PIESEGETIC SR
T2 F2 AL BROBEIREINTEND, 2

L7 W EIE L Vibrio BT, LA 4 A b2Ea R A E
LTHh5B V. cholerae non-01 I2BWT L, [ HE
Mt kD HBICEET L2 UEIFD D, 72, V.
cholerae non-01 |2 & 2 BFEITBWTIL, £0
20.1%(42/202 FE]) A & ) SrEEE LTV B & v
ITHMELHND, HEBENEMEBLAT LBHEC
BOWTIIARBPEORIEICTSEREL LT ud % s
T, CND& ) LBEREEZ, 40 V. cholerae
non-01 O &R KIZ 51T 5 KAIRD 4R ER % 1T\,
DTSR, FHEBFIC OV TRET 22 72,

4 EIRRET L 7 BRIR 5 BiERK 10 Bk V. cholerae non
-0l 28t L T, g-lactam HloH T3 CZX & PIPC
S, FOMHEKIHF T OFLX & TC »*i#En 725t
BHhERLE, ZOHTL OFLX D V. cholerae non
-0l I T AMBEFBEEIFRLES, TXTOH/KNE
BFH0.025 ug/ml LA T ilBE TR IE & 7z, OFLX
I3 F O HE N EROBEHTRETH B V) &
H b, BRKIZ BT B V. cholerae non—-01 b5 REEE
NDBEMCERTH B EEZ LiLlz, BT 5913 1981
~ 1984 FEICAH T b2 L 7BES L7z V. cholerae
non-01 127 BRDO EHIEZ MR DV THEL T
5, ZHIZ LB ETC, CPIZ6.25 ug/ml D% R
L72BkAF N FN6 8K, 3%k SM, ST IZ 100 ug/ml
LEnfttEE R 28kAFNENTH, 18, ABPC
12 50 ug/ml LA E itk % 7R L 72 kAHT 6 #RE2H S L7
LBEL T3, SEOFE 2 OBMKIC B W TIEZ 0k
itz ES bl b, ThbLNEEE
PEF 2 AR BURENERIC N2 EHLBETHE L
E-F Y (AR

—%, RETBERR 80 Bk V. cholerae non—-01 I
BwWTiz, ABPC» MIC1&12.5 ug/ml LA E%ZRL
72 ¥k H%37.5% (30/80), PIPC » MIC i 3.13 ug/ml
LLE#RL 728kA"31.3%(25/80) i@ oz, £
L T, ABPC iz T 12.5 ug/ml KL LDttt % 7~
L 728k ¢~ THf B-lactamase BHETH N, »2 g
—lactamase FLZEHI TH 5 CVAOFEMIZ LN £ D
MIC fi»* f—lactamase FEFEE#R N £ HUSIRILL 72,
INLNERD L, AED ABPC 2 51 5 HERF
12 B-lactamase DEEIC L B I ENVHLDIT L -
72,

ZZ Tkiz, V. cholerae non-01 DEET 5 g
—lactamase N EEFEEMEIC OV TRETL 2. PCG
DAk EEE* 100 = L 72K, ABPC, CBPCiZ &
1+ 2 MK S REE I E N EN 95, 25 Th - 12
5, AENFEET S B-lactamase IZ & » T MPIPC,
CPZ, CMZ, CZX 1313 & A CaBmEANL o, F
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72, CMZ 0.05ug/ml 22 B2 iz &) AWM
%3 % g-lactamase NEEMEELX AT L 0 2 A, FE
5 MKE I HE~ g-lactamase DAEERES & U BRI R
HIBILIRBH LN LD 72, ZORY S, 4R
it L7z V. cholerae non-01 DA T 5 f-lactamase
(3 LAY penicillinase THh 5 2 ENBHLMIZ L » 72,
— A2 LY penicillinase (377 2 3 F XECHHE
H E DY, Klebsiella pneumoniae, Aeromonas hy-
drophila, Proteus mirabilis c ¥ ND—8D 7 7 Li&MH
RIS BV TZ R EMKY penicillinase DHFIE L BE
ENTW3Y, T 5% V. cholerae non—-01 7 XAl
7723 FIZOWTHEL T3, Zhickde
V. cholerae non-01 # ST, CP iz xt ¥ % £ &t~
FRAIFOFEZBHLNIZL NN, ABPC BAIC
ML RL725RICBWTIZ 7722 Mg Ta %
oftbLTwd, TNHENBEL L, FENEET
% B-lactamase {22\ T3, PEMEKM penicillinase
DAREM L EZ TR L TITK LE S B LB b
72,

S EDERKR T MR & RIS BERR V. cholerae non
-01 DEAFBRTHEDOBICE T, RESHEEKSIC
ABPC IZTtE%# R IO B CEE TEDH LN, BR
PR BiERR I e ~IRB ST MEBR D V. cholerae non—01 IS
ABPC WD Z W2 L iI3FH L0 L - TLHE
ENTwg, 72, EL Vibrio & T V. cholerae
non—01 & EALERERDIELL 72 V. mimicus 1215
Wb RIRRICIREE SRR IC ABPC T EBR D SR A
B BELRLNEY, —#c, HEENEH
&R O HBSAEIC T IENEBBIE B S, B
RiIZBWTHMEEOMMAHEELE > Twd, 2ok
) RKIRDHP T, V. cholerae non—01 {25\ TIzEE
PR BERRIC LE~NIRFE S BRI T OB BV &
WO HRT 2RERRLON, COBRARBRAENEZ
HBLDPTIE VD, EEDRBICBIT 2 HEERNK
BEAPRERRICL(FET =0 ) v EEY
HEW Lo L 2TtEN WG L KOs E
Z bz, 41, REIZEIT D V. cholerae non—-01
NDEATEROHBICEZUIT A L L LI, b
URDBERNDBIEIZEF L T LEIFH L EEZ
sz,

faE#mz5ic47:), RBEPENB L #HLN &
D V. cholerae non-01 % 578 - RIE L THW 2 K&
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DRUG SUSCEPTIBILITY AND BETA-LACTAMASE SUBSTRATE
PROFILE OF VIBRIO CHOLERAE NON-01

Kazuniro Tareoa, Keizo Yamacuchi, Yosuikazu Isun", Kazunori Suimocuch,

Nosucuika Kusano?, Kazuvuxt Sucanara, Tosuiaki Usut, Suiceru Konno®

and Koue Hara®
Department of Clinical Laboratory Medicine, Nagasaki University School of Medicine,
7-1 Sakamoto-machi, Nagasaki 852, Japan

V! Department of Pharmacy, Nagasaki University Hospital
3 | Department of Clinical Laboratory Medicine, Ryukyu University School of Medicine
¥ : Second Department of Internal Medicine, Nagasaki University School of Medicine

Vibrio cholerae non-01 are organisms that are biochemically indistinguishable from V. cholerae
but do not agglutinate in vibrio group 1 antiserum. Some of these strains have been known to
produce a cholera-like toxin and cause dehydrating gastroenteritis in humans. Some reports state
that more than 20 % of V. cholerae isolated from blood are non—01 especially in patients with
liver disease. We investigated drug susceptibility and resistance mechanisms to beta-—lactam
antibiotics in clinical (10 strains) and environmental isolates (80 strains) of V. cholerae non—01.
Of the antibiotics tested, ceftizoxime and ofloxacin were extremely active against V. cholerae non
-01: both antibiotics inhibited growth of all strains with 0.025 mg/l. None of the 10 strains of
the clinical isolates was resistant to other antibiotics tested. On the other hand, 30 strains of the
80 environmental isolates (37.5 %) were resistant to ampicillin (ABPC). All these strains showed
MICs of = 12.5mg/1 and all produced beta-lactamase. In a substrate profile study of this
enzyme, it was clarified that the beta—lactamase produced by V. cholerae non—-01 was basically
penicillinase. There is a possibility thit thus resistance to ABPC in environmental isolates of V.
cholerae will spread to clinical isolates. We therefore need to be on our guard against the
emergence of resistant strains in clinical V. cholerae non—01 infection.



