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B-lactamase FIEEDEREENDIGH
(1) #%7& B-lactamase % XOEHER X A REEDORE

R 5T -/

FR-F H 3-HAEEET

HARFEFRREDFRE

(FBFn 57 4£ 10 A 29 A

B-lactamase f 5  %& ¥ 4 3 (nitrocefin spot plate $k, disk ¥, starch paper 2, slide
glass ) % B-lactamase FEAEHMRD EH B X OEARERY AV TRELXANIHER, nitrocefin
spot plate ¥EARGREN BRI ol Fio disk IEDFEHE & LT Cephaloridine # A3 Z kit X
p, Penicillin GOPA L h, 10 &L EREN LR LI,

Richmond type I BOBEIILTOEARECLY, BRECKZIENRDLRIMN. BIK S ¥
gD > B, HLPHROEVR 77 R I VIO T BERINEERICBREDE,NBD bhi

Mot

#14& B-lactam ROMEF O EPieEHREY, BERK
SEET YRR O ML E L\ B-lactam Flfitk X B OE
#3 % PB-lactamase X 5 DM ZE L, BRIKMAE
2y, RAKZHENERE L AT OBREED
HEvms o L AR EBEEARRTH S, B-lactama-
se PERIZ T VREYD, v Frdy afimhy, <41
7 oA EY, BEEBREVRLAALATVEA.
ROREERIFENBMHETH DD, BRIEHR~DOH
FAEREYSTH Do £ = T B-lactamase BREER L L
THLRTWA 2y REOKEETH S slide glass 319
starch paper ¥%9, disk %, EHLREBEEERTHS
nitrocefin # A\ ko nitrocgﬁn spot platelk!Vo 4 i
onT, BEOPEKAERECORAMYERLLT,
B-lactamase EAEHMEOEE L b X BEREAV, X

BRBRFZT R0
1. EBHHGEIURBRFE
1. {ERAEKk

AER (B L Eidkds X0 MIC f&% Table 1ioR

Ltco MIC OREILFREFSFRELRIC X U, &
BEIL 108 cells/ml TfTig -7,

2. HEREORE

YT RV T A R T 37°C, —EREL
1EEELLTEBEL, 0.1 M phosphate buffer (pH
7.0) T1EPEHE LD, [ buffer BB L, BEERK
BB LD, 8,500xg, 104fELL, LEY—K
4°C THEN L, MROL SRR LB RS
&L

HIRDOEEFE L B. cereus 3k D penicillinase(Sigma)

B X E. cloacae |3k D cephalosporinase (Miles) %
Al

3. pB-lactamase DFEHHIE

E#FIEML Cephaloridine #EB L LTH L, $7
v = — FEEDT, 30°C, 1M 1 4 mole XETAEY
lunit & L, PB-lactamase Bt mg BHYH THRREL
7co EEEL Folin OFEIC & hJIE L1,

TROBERILE IR TV AESE TR L,

Table 1 Type of enzymes and MICs of strains

Strain N Tylze* MIC (108 cells)
train No. o 5T
enayme | R | crPine
E.coli NIHJ JC-2 Ia 50| 3.13
. P.rettgeri GN 624 Ia 200 400
P.inconstans GN 627 Ia 3,200 400
S.marcescens 11D 619 Ia 800 100
E.cloacae 11D 977 Ia [>3,200 800
C. freundii GN 346 Ia [|>3,200 400
P. morganii GN 125 Ia 25 200
P.vulgaris GN 76 Ic 400 400
P. aeruginosa P-32 Id 1,600 | 3,200
P. mirabilis GN 79 IL |>3,200 50
E.coli 121 il 400 | 6.25
E.coli ML1410(RGN823) | m >3,200 50
K. pneumoniae GN 69 Vb 1,600 | 12.5
E. coli ML1410(RGN238) Va 800 | 3.13
P. aeruginosa 11 >3, 200 |>3,200

* Ref. 15
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4 P-lactamase 5 RIEE

Sk L LTHBERERK YO Z0EREE Y V1,

1) disk ¥ : Penicillin G % 15% £ b0 7 = & 7
VY= =Tk 0.1% BB LIcT 4 A 7RECHE
¥BEL, 30 2%, HELELLLLox BHE it
Db ORBHEE Lic

2) slide glass ¥ : AFA F/F A ERR=>Y) v
a2 — Fig {Penicillin G ¥ 1.5ml (50 FEALD)+=—F
% 1ml} 2 TFL, TOECAREBEELLOD, 0.4
YEABET V7 v EETL, 54%, AREkLED
O¥BHEEL, BDRVWbOREENEE Lic,

3) starch paper # : T 7 VUL B FE K (Tcmx2
cm) % Penicillin G % (Y vE& buffer /& 100 mg/ml)
e 10 HEO LD b, FfE Y+ — VARIAW,
AR BET 5, 30°C, 30 4%, = — FRAK (I.+KD
PHTL, BERELLICGEYEE Eholnio
wEHE Lo

fods, 1), 2) XV 3) oFEic kT, XEY
Penicillin G © 3> b iz Cephaloridine % F\ T[4
DEBR T - T

4) nitrocefin spot plate gk : ¥ 4 — VDV L HIT
nitrocefin (B HAEZE) 100 4l (Y v buffer 0. 25
mg/ml) % Ah, RkiE B8 2 <TAL, 30 S,
18 BHGRER B Lcb ok Bk, Floitwd
@%@ﬁ& L‘f\:o

II. R 8 K #&

1. Nitrocefin spot plate 3t D ZRBEEFIT X 5 RRE
Figl kT Xo5k, ZEENLBLh CHE R,
Richmond type Ia, Ic, Id, Ib, I, Wb, Vad
ZEFRLD 3. 4unit LT TIOH/RIEERS ETNTH
ML iroteo BEIBHE LT > RBEEORDVETH B,

2. Disk ¥, starch paper gk¥ X O slide glass &
DEBER L HRE

#HE % Penicillin G TfFls - 78B4, bd nitro-
cefin spot plate FIZH~NREL ML, LobERE
IO RERENTDONI, Tibd disk EOBEE
MERTDIE, 0.2~340unit LA, slide glass B0
A%, 0.2~340 unit, starch paper & O BE L,
2.2~750 unit OEFREXE LI, I Ia HEROB
B, WEEHORILOT 1 aBBRYEATIEEDE
WX WRAEKELENTE D b h 1o (Fig 2),

3. Disk iz BT A EEDOKET

ERD X 51z, Penicillin G ##B & L4, cep-
halosporinase T#H% Ia HEFHDORKENBD TE L
EMmb, #E % Cephaloridine wZ % T disk #TD
REYANIHKERE L Fig. 3R L,

#1z, P.rettgeri GN 624 3 XU P.inconstans GN
627 o 1 aBIEFFE T3, #£H % Cephaloridine iz3%
L, BELT B ORET 5B%KEIL Penicillin G 0 #
BDH 1/10 &ich, BOIRKEN LR L

Fig.1 Sensitivity of nitrocefin spot plate method

jam——

E.coli NIHJ JC-2 la -ﬁ
P. rettgeri GN624 la 3
P. inconstans GN627 Ia .
S. marcescens ID619 Ia =]
E. cloacae 11ID977 Ia =
C. freundii GN346 Y o
.. Reaction time
'P. morganii GN125 Ia ] .
= 30min.
P vulgaris GN76 { ¢ [— —— [ 18hr.
P. aeruginosa P-32 1d at room temperature
P.mirabilis GN79 1Ib -
E. coli 121 Uil .
S ————
E. coli ML1410(RGNg23) |1l = —
K. preumoniae GNG9 Nb.———g
E. coli ML1410 (RGN238) |Va h
P. aeruginosa 11 T ; T : - =
Source of enzyme Type 5 4 3 2 1 0

Sensitivity {activity of enzyme(U/ml))
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Fig. 2 Sensitivity of B-lactamase rapid detecting methods

P. rettgeri GN624

P. inconstans GN627
C. freundii GN346
P.morganii GN125

E. coli 121

E. coli ML1410(RGN823)

K. pneumoniae GN69

E. coli ML1410(RGN238)

T— Disk method(PCG)
zzzza Slide glass method

wesmm Starch paper method
for 30 min.

Source of enzyme

Type >800 800 600 400 200 0

Sensitivity (activity of enzyme(U/ml))

Fig.3 Sensitivity of disk method

[ Penicillin G
Cephaloridine Substrate
P. reltgeri GN624 1 =]
: a bz P77 77I77. 7r777777777)
P. inconstans GN627 Ia 5 _
D272 77777 77777777773
- —_)
C. freundii GN346 Ia T T
E J
P. morganii GN125 la T
; b )
E. coli 121 il o e
- J
E. coli ML1410(RGN823) |1 77 7222727 22222772 LA SSS LSS L7
u 3
K. preumoniac GN69 Nb
1 1 1 1 - N

Source of enzyme Type >340 300

200 100 0

Sensitivity (activity of enzyme(U/ml))

4. Richmond type MEEsEDKEE

Table 2 i E. coli 121 & E. coli ML 1410 (RGN
823) @ 2kkD MBEEFEIC DT, I F D REY ik
L7 TH 5, Nitrocefin spot plate EDRE [E 75
RV, MOBITEIZRSWTY, NEERE X UERE
ERERRI DO REEEZE 10 fELIRTH » 7o T disk 3
DFEDFEHEN Penicillin G TH Cephaloridine T3
REZENLL, T2 TOBERICTHORIEET
LR LTV ENRIhT,

5. MROBRERY AV ICABNELEORE

B, B-lactamase BEREEH & LTHE IR TV 58
FERAVT A EONEEDRE & il Ui % Table

3 TR LY 48D 5% nitrocefin ¥ H/E & L1 nitro-
cefin spot plate $£2%, fhOREEK LD 10 EULRE
MBI ot 1K TiZDH S, penicillinase DFE
1% Penicillin G, cephalosporinase o #5412 1% Cep-
haloridine %357 & L7c A REEE 10 fELA ERIFET
kel ‘f;o

6. EEKOEMAY AL ENEEORE

BEYAVWCBEOKE LA EEEAVRAR
4 nitrocefin spot plate ¥EAVER S RKEN B <, oW
sk nitrocefin spot plate ¥ iT H~REHE, 210 -
¥, Vb BEERmEEE 4GED\ T h O WEET
Bl Thoto —H, T2, I dHERELKR THD
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Table 2 Sensitivity of B-lactamase rapid detecting methods by Richmond type III enzyme

: Nitrocefin spot
Source of enzyme Disk method Slide glass s;:;::’ plate method
our N
Penicillin G lgfilzl}ilze method method 30min. ' 18hr.
E.coli 121 13.1 13.1 1.31 13.1 0.131 0.0131
E.coli ML 1410 (RGN 823) 12.7 12.7 1.27 12.7 0.127 0.0127

Sensitivity (activity of enzyme (U/ml))

Table 3 Sensitivity of B-lactamase rapid detecting methods by penicillinase of B.cereus or cephalo-

sporinase of E.cloacae

Penicillinase®* of B.cereus

! Cephalosporinase® of E.cloacae

Enzymes|
Nﬂ'ates
Methods .

Penicillin G | Cephaloridine | Penicillin G | Cephaloridine
Disk method 5 500 50 0.5
Slide glass method 5 500 50 0.5
Starch paper method 50 500 50 0.5
Spot plate nitrocefin method 0.5 5b

a. Sensitivity was indicated by unit/ml
b. Substrate was nitrocefin.

Table 4 Sensitivity of B-lactamase rapid detecting methods by f-lactamase standard strains

Richmond

Disk method

Nitrocefin spot

Slide plate method

Starch

type of
enzyme

Strain Penici-

llin G

Cepha-

loridine

glass

paper
method | method [30min. | 18hr. | 18hr. *

E.coli NIHJ JC-2
P.rettgeri GN 624
P.inconstans GN 627
S.marcescens 11D 619
E.cloacae 11D 977

C. freundii GN 346

- - - - -

P.morganii GN 125
P.vulgaris GN 76
P.aeruginosa P-32

+ 4+
+
|

!
|

[
+
+ +
+ o+ + o+ o+

[ = T S I I I S I
|

P.mirabilis GN79

E.coli 121

E.coli ML 1410 (RGN 823)
K. pneumoniae GN 69
E.coli ML 1410 (RGN 238)
P.aeruginosa 11

<2 HHHHA®MHAMHHHHH H H
p» T
+ 4+ + o+

+ 4+ + +
+ 4+ +
+ 4+ +

|
1
+ + + +

|
I
|

A4+ F A+

o+ 4

+ Positive, — Negative

* Induction by penicillin G or cloxacillin.
P.vettgeri GN 624, P.aeruginosa P-32 13\~ h
DUEET b BMTH - ht. BIEEE © K Peni-
cillin G (0.1 ug/ml) % #=i% Cloxacillin (0.1 ug/ml)
%% T LB Cid spot plate nitrocefin ¥ 18
WRROBRKO BB L 70 ), MOHETIZBETEH -
Ro TRIXEMARD Penicillin G ¥ 7243 Cloxacillin i
LY B-lactamase MFH I EAEINHN LickdE

Er1bhb,
1I1I. # =
B-lactamase fHEREE 4ED 5D, MR TIXDS
#3%, nitrocefin spot plate IR L EENEN o7, X
Hiz disk % FJ \~7c nitrocefin D HAMEETH B &
ENLERMEREIREVEEZ LR, D SEDOHI
TBHED S L, disk RILFLREVHETH b, Lk
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Penicillin G & Cephaloridine DHEBEY FhEhH
W5 Z &1 X b cephalosporinase ¥ X O¢ penicillinase
DHEBROREATRE LD & EAFRBR I T,

BRIRBERRD 5 B, MHELMIE L b DX EERY
TeREAEOMEE 75 2 3 FEDOETHD. 75 4
BHRED 5 B P. mirabilis & Klebsiella D% 1, D
LIz, #tathtt B-lactamase R ELET B, Fi-7
FYERED penicillinase (¥ 3 =752 3 ¥, P. mira-
bilis o penicillinase 113 =752 FHBWEIR 7
FAIFRZEEINRZIENDLY, 7 FYEREE P
mirabilis A DOBERETIL, B-lactamase FE4: B HRIE
LitBo L ZOGfatkttd B-lactamase O —DOT
b5 I aBEEROBE, EETHIERCLY, B—NE
EERWTHRENRB - & (Fig. 2, Fig3) b,
AL TOBRMATEEN: f-lactamase B & MIC OBk
3% < DEERABERY AV TR B BNEL S B,

—7, R7I5R3 VRO DBEROBEIE, 48
BEOWTRIER T, ZTORECASLEN o
fcZ &l (Table 3), EEK ERIE L b iERER 75
A3 FEED B-lactamase i3 Zh bDFHEETHRETEE
ThHHZ ENTRINT, DT LIXEERDEED I
Y, EEYAVCEBELRAKRTh- T Enb, K
SHERCET A ERAENIORIEKRIRBE EEL RS,

Lo Lighib, ZhoDHEie kY B-lactamase #&
BRI BRCERT 5B R TSz L, HiE
Fliext32 MIC EAMENE VI b b b, B-lac-
tamase B A£G LR AEENFET B L THS,
COFRRE LT, EFVMBEABELER LI W
¥/cED B-lactamase B AR FEY NELT5B4%
ME x bh b, i, Paeruginosa DIFL, B-lac-
tamase B ECFELNELTEENHORAT VLSS
EMnDY, BLDBERIBEREYBCCHEREOBEEED
SRRV VELELORD, ZOHREDWTIRET
wmET 5,

X 3
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AN APPLICATION OF B-LACTAMASE RAPID DETECTING
METHODS TO CLINICAL MICROBIOLOGY

(1) THE SENSITIVITY OF THE METHODS IN VARIOUS B-LACTAMASE AND ITS
VIABLE CELLS

Yumiko Muto, MasaTtosur Ocawa, Isamu Yosumpa and Sacuiko Gorto
Department of Microbiology, Toho University School of Medicine

In the four S-lactamase detecting methods (nitrocefin spot plate method, slide glass method, disk
method and starch paper method), the sensitivity of nitrocefin spot plate method was the best in
various f-lactamase and its viable cells. In the disk method, the sensitivity increased to 10 fold by
cephaloridine substrate compared to penicillin G substrate.

It was observed that the sensitivity of Richmond type I enzyme changed depending on the sources
of the enzymes. On the other hand, there was no difference between the four methods in Richmond
type III, so that the detection of Richmond type III enzyme mediated by R plasmids may be useful
for the clinical.



