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BEPOERE -T2 2 —EERMT B L % BWIS, Pseudomonas aeruginosa H5HME S 7555 %
WRELALP-F7 52— EEEORBHELREL Lo BHRAL S OMMBMIEIL 30 FUAICKT L7 P
aeruginosa %* 10°cfu/ml FFIET HWEHEAH S DOMMME 1004 M D= bt 7 4 VBB L T 5 5M 37
CTHERNICBAEZMELLL A, EbDOTRIFLEMNELBLIENTEL, —F, 10%fu/ml D
Enterococcus faecalis BHET H2REN LI -5 7 ¥ —VIERRIBD SN LD o7z RICBRHEEN-E
BYRZLDBBORGERCTRHEBRRIMT 2RI £1T o720 £DR, P. aeruginosa % 10°cfu/ml LA
LORBYHET 2RENSIZF-5 7 2 —CHEBIRBE N, T2, "=V F—¥2EAETS
Escherichia coli %% 10'cfu/ml FFHET 2D K., i3 127y M L KX Z2fli%RL, 770y $—¥
¥EHE T2 P. aeruginosa DIELIZKE B o7 ULOKELS, SEKRF L HEEIZRE, HES
OHBETREDS f-F 27 5 —C4BRIUT A ENTREFETH -7,

Key words: sputum, f-lactamase activity, nitrocefin, UV method

BR CIIEE D FRBAERE S N5 AR 2 H
EOBENERENBBENEVONBRETH S, BREEDK
BRLZZO0N2RAEMOMERF 2 REL, SEERHT S
ZENUREICLNIE, oo FEd s\ IERBRTHER
EORRFHDLENC, L) WBELHEROZEA RIS
BLEEZOLND, CHETICLBEILDL-5 2753 —F
EROBMEICHLTIX, BABKIOY 2571 —2HV
SHENBRE SN TVEYA, BEISEESC L ERRENH
HITIRMAET AL EDBA» LKL FEL X
o Twizwy,

SHiRGED HEE, BE»IOBREIZ-F7 ¥R
BEFNAETRHTICLZHNLLT, BERLERE
Rp~-77 5~—ERHAELLTHOh TS }bOtT
1 7EERE LTHY 2RI BEORY 2 A AM .

IL. MK & B &

1. XNREL7-WEE

PR 23 5 . 0> B % I R DK 3% T Pseudomonas aerug-
inosa D MES NI O RBEERETICH W, 3612, #
M ~R=3) +—¥ZEAT % Escherichia coli H*5
BShIBEOBER L B, BEIOFHSNIHE
it Vitek (AAE A 22—, ) 2HAVTHEL
JA

2. BEIPODB-F75<—EDHIMFE

B#E200ul % 1.5ml D~ 4 7aF2—7IZBL, 1/
15MY v BE&H (pH7.0) 200ul Z2MATHREIF
¥ —THEYRA— M, 100,000xG, 4T 2T 155
MR ERCTRLOML, O EEEXBRBL L

7= (Fig. 1,

3. SBINLEELIODL-F7 5w —FCOmME
®

ERBKEZLbrothTC—HERLAS5mOBEH%
3,500 rpm, 4T, 15 FMELAMEL TEE L2 20
itE% 50 mM ') ~ BREHW (pH 7.4) THEL, 100
ul DR FREHIFRE L - HAEBEE 5D EL
7co D%, 100,000xG, 4T, 30 FRDBHLTME%
7w, Bon-LiF2HBEEBL L (Fig.2),

4. [-9 7 ¥~=—¥iEHOMES*

B¥ % Rt 1& Beckman H 2R XX EE DU 640 (iR
HitE&) 2HVWT, #EO=tut7 4 ViEH 3ml IS
ABBEEWMS0ul Z/ML T, HEHE 482 nm, KIS
R 37TC DERHTUVEICL WiTo7 (Table 1),

ERICSEZHL100uMOBED=bat 71 Vi
W Z P. aeruginosa 7% 10°%fu/ml R S W - EH 2 &
DM, Enterococcus faecalis Hf 10°cfu/ml B &
MR O OB E 50 ul FMLT55HMD S A A
AXy  EERBL, BELORGEEEZEL S

EBo=—bot741ix10uM, 25uM B &L U100
UMOBEOBREEH L. BEEE OEHIIZ, K
SREH1IAMICELL ODEOEILE b L ICKkA 2
54T o 720 Activitiy=y/1.59x0.3xv (v=3.05/0.05x2, y
=AOD/min) & 52, BFEFH/¥F A—4%i, Beckman
BEEBMAEXEF DUGLOTBROMEITY 7 M2k b,
Michaelis-Menten plot 2258 M L72Y %28, £RT
B 5h7-{HiX, Lineweaver-Burk plot, Eadie—Hofstee
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plot, Hanes-Woolf plot &7 v b bEKIZITY,
ERBEOBWEMELHERAL Y

5. JHIERMERBR

KA RS RER IS H AL AL S XHE O 1o R
AR U TRIE L2z HfiAtH S 5% piperacillin
(BlWRETEKRA LM, M), imipenem (A WK
B LM, ER) ., cefsulodin (RAXS THRERXIH,
KBR), cefoperazone (7 7 1 ' —MEkA &, Wi,
ceftazidime (H& 7 5 7 VA &M, W), cefepime
(FYVAMV - 4¥ =X+ 274 7HALH, KRB
& U aztreonam (= —¥% 4 KA KM, RR) OEAHK
KAt REH L LA, 2B, it Muller-Hinton broth
(Difco, USA) MM L, HHME R IX# 5x10°fu/ml
ERBEHICREL,

II. # R

1. = bhat74 v LBED O OB E ORISE

P. aeruginosa #* 10°cfu/ml M HH & hL 72 A 5 Dl
HMEs50ul v, = bat7 4 ViEWE55M, 30
PEICREEZRNELAXLRIGSE/IHE, EhbDT
B ERBENEB O N, BBICE. faecalis 2 HEHK
PO ENIERD -5 7 ¥~ — EiEH 10%fu/ml]
RS h7-BEr OB EA VTS TH, BB
CRAEZHE LR EEOELIIZD N Er o1k
(Fig. 3)o

2. BgEh -5 7 y~—YoiEtilE

WA & O BRIEIR 30 FLUANICKT L. 40
13 P. aeruginosa %% 10°~10"cfu/ml 7 M & h /- WE 3% %
HRIZRETZIMZ 720 P. aeruginosa 735 M & W /-8 3%
2 5id 10°%cfu/ml DEERTH+FIC-F 7 ¥ v —¥iE
HOMEHTRETHY, BEPIHFETLH-775<

Sputum 200 1+0.05 M phosphate buffer (pH 7.4) 200 ul

homogenization
ultracentrifugation (100,000%g, 4T, 30 min)

Supernatant ( f-lactamase solution)

Fig. 1. Preparation of [-lactamase sample
from sputum.

Strains cultured in L-broth
5 ml overnight

centrifugal collection of bacteria (3,500 rpm, 4, 15 min)
washing with 0.05 M phosphate buffer (pH 7.4) 1ml

and re—suspension in the same buffer (100 ul)
freeze—defreeze, 5 times
ultracentrifugation (100,000xg, 4T, 30 min)

Supernatant ( f-lactamase solution)

Fig.2. Preparation of f-lactamase sample from
isolated strains.

— P OB ¥E%H/{F 2 — ¥ % Michaelis-Menten plot
P oM B LATRTH -7 (Table2)o & 52,
205 — ¥ % Lineweaver-Burk plot, Eadie~-Hofstee
plot, Hanes-Woolf plot ®% plot TbMEL7cHf, v
Thoploticb k{74 FL%
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Table 3 | & W&k D &5 M 872 P. aeruginosa D%
HEEIc T 2RRBZERBROBRERT. [HRER
{ Bi# imipenem (2% ¥ % MIC 2 4 ug/ml LALLM
%7 L7 B¥, CH#B & UF ¥ aztreonam (28 ¥
2 MIC iz #h¥h, 4ug/ml, 8ug/ml, 2ug/mlT
ol AMO Mk IL 16 ug/ml LA EDMERL

4. BEIOFMENTE@HRD -5 7 77— LiEH

BEN O IMENT-EED -7 7 ¥ —EiEHE
Table4 2R L7 CEBIUEKRDO V.. lNELE
1.0.495 u M/sec, 0.673 uM/sec L B\l %X R L 7=,
—%, ARBLUFAEIOHMBLIf-57 5 ~v—Yif
#ix% 4 0.012uM/sec, 0.011 uM/sec L BV i %R
L7
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BETT, BEPL-7 7 ¥ —YiEHROMER, b
LNLOBELERERG SEEDOSTMED L BANK
sav b 7574 —TERLTROLIFENREINT
WA LAaL, COHERREDRENE DO THE
TharI L, BRIIREIITALWI L, BEFNIT

Table 1. p-lactamase activity measurements:
methods and conditions
Substrate Nitrocefin
Substrate conc 10, 25, 100 uM
Measuring wave length 482 nm
Absorpti tometer

Measuring equipment ( P on];:x]om)
Reaction time 1 min
Reaction temp 37T
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Fig.3. Time course of absorbance changes in reaction of
nitrocefin and extracts of sputum in which Pseudo-

monas aeruginosa or Enterococcus faecalis were
detected. '
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Table2. P-lactamase in sputum: enzymologic parameters

Spocimen | **(c b (ulzil/.:ec) (ﬁ\}) Veu/Ke
A 10° 0.132 37.8 0. 0085
B 10’ 0.014 23.1 0. 0006
C 10" 0.071 89.2 0.0018
D 10’ 0.093 37.6 0. 0026
E 10° 0. 165 33.7 0.0049
F 10’ 0.023 25.2 0. 0009
G 10° 0.0569 24.1 0.0024
H 10° 0.069 22.83 0.0026
I 10° 0.011 17.4 0. 0006
J 10' 0. 005 127.5 <0.0001

Table 3. Drug sensitivity of isolated strains to various
B-lactam anitibiotics

MIC (pg/ml)
A|B|C|D|E|F|G| H I
Piperacillin 16 8 8|16 (128 4 | 64 |>128| 4
Imipenem 64 4116 | 32 | 64| 16 | 32 641 2

Drug

>
[
-]

Cefsulodin 16 41 64| 2 4 64| 16

Cefoperazone | 64 | 16 | 32 | 16 | 64| 16 | 16 | >128] 16

Ceftazidime | 16 4 4 41 16| 2 8 64| 4

Cefepime 16 2 4 4| 16 2 8 64 4

Aztreonam 16 4 8|16 | 16( 2| 16 64| 16
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Table 4. p-lactamase extracted from isolated strains:
enzymologic parameters

Vo K.
) V.
pecimen (uM/sec) (uM) de
A 0.012 18.0 0.001
B 0.114 29.3 0.004
(o] 0. 495 42.7 0.012
D 0. 150 30.9 0.005
E 0.763 66.8 0.011
F 0.011 16.0 0.001
0.127 - Michaelis-Menten 0.127 Eadie-Hofstee
> > \
0 100 0 0.004
S v/S ’
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Fig. 4. Various plottings observed while calculating
enzymologic parameters.
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Novel method to determine f -lactamase activity in sputum

Yoshikazu Ishii, Lin Ma and Keizo Yamaguchi
Toho Univ., Sch. of Medicine, Dept. of Microbiology, 5-21-16, Omori-nishi, Ota-ku, Tokyo 143-8540, Japan

In order to detect f-lactamases in sputum directly, we developed a method to determine f-lac-
tamase activity for Pseudomonas aeruginosa isolated from sputum specimens. The extraction
procedures from sputum were carried out within 30 minutes. A satisfactory linear relationship was
obtained when extracts from sputum containing P. aeruginosa (10°cfu/ml) were added to 100xM
nitrocefin solution and absorbance was measured for 5 minutes at 37C. On the other hand, S -lactamase
activity was not identified with samples of Enterococcus faecalis (10°cfu/ml). Subsequently, we examined
the detection limit using samples with different bacterial quantities and found as a result that f-
lactamase activity could be detected with samples of P. aeruginosa of 10°cfu/ml and above. In addition, the
K.value of sputum containing penicillinase-producing Escherichia coli (10’cfu/ml) was as high as 127 uM
and significantly differed from those values for cephalosporinase—producing P. aeruginosa. These results

suggested that this newly developed method was able to detect f —lactamase activity in sputum samples
quickly, conveniently and sensitively.



