N2y VF—-EEARBEOEROH MR IC T 5 RSN

&TRT - MEXE - HE - ESBFT
NOKEELEMEYLRE

U KN S
R 1|1 1 T SE T 4 0 30

(RRs9fE9 A2l BHEM)

HAROEMEKERIZRK\ T, T4 LT 1981 420 1983 £ ¥ Tic M RES N, T3 MATL T
%A CHREFEZ A penicillinase-producing Neisseria gomorrhoeae (PPNG) 116 #k D 38 MO K
Flioxt+ 5 R Bt L,

BREF DS, M3 D cephem #|, cefoperazone, cefotaxime, ceftazidime 35 X% FK
027 (FFEDFD, HLV-SRHEH, norfloxacin, ofloxacin, enoxacin 7 &1 PPNG it TH
hIcHEEEETRL, ThoORFRREOEKI £ BHohihors, ¥ PPNG 857
{ amoxicillin LR CTH » 7225, = ORFDIEM L clavulanic acid DEEIC L > TE L {HH X
hi, #ofic PPNG ioHZ)/c¥EH & LT piperacillin s X 0° erythromycin, ¥\ T mino-
cycline, doxycycline, clindamycin XM FOLR B,

f1)5, methicillin, oxacillin 3s X 7* dicloxacillin (% PPNG D425 p-lactamase i“IEWic

KETH 7oA, BRI 2 REIHEBERICKBE Lish -1

k, =) YREAXHECED TRVWHE DY
by, HF—RAME LT HR: BR X Thbh T
o, L& L, 1976 4£ PHILLIPSY, ASHFOLD A ? i3, PCG
ERERED B-lactamase % B4 3% W (penicil-
inase—producing Neisseria gonorrhoeae, PPNG) %
BEASI DAL, To% MBLHEAEAECH
BIh3Xdsehs i,

biEKEWwWTY, HE PPNG ok x hok
HENRL CHmL, SEABHE OMMO M & X UFEFE
FRERRMIhTEL, bhbhi #%)IIREEFE
BeBULTAFE LA PPNG o 38 EHicwt+ 5 ReH
ERM LD CHRET 5,

I. RHEEHE

L HeE%

DEARDOEBRAR S\ TSR, BEIEHE
BRATIC 1983 £ ¥ Credd bh, BRESREHKED D
%, p-lactamase ¥ @43 5#k% chromogenic cepha-
losporin method® 1= X h PPNG L BIR L1 THHD
BRI €555, 279 T—80°C EBRUH ¥ CRE
L1z,

2 REMNERE

1) B®oOME : GC £y (Difco) @i Bk L,
BC. 24 Bfle — v 2iEMiE, RELLEBLNEL

b, Mueller Hinton broth sh T 10%fu/ml L
AL EBEARL, chiEEERE LI,

2) RBEHOMY : MIC ORE X CDC DHEKL
WUTITheo, ETRBRIEME LT, 9% O proteose
No. 3 agar (Difco) & 2% ® hemoglobin (Difco)
B ThXTh mERE L, 50°C Kt R T %, &I
0.001% cocarboxylase, 20% glucose ¥ X U° 0.5%
glutamine X b 7z % supplement B & % % 2% hemo-
globin ¥z 2% DOHMAWHRM LI, = DF L proteose
No.3 agar 0% E¥EAE L, HREEL L1, agar di-
lution method =t b, 35°C C#y 20 B, =—v 2
=R LT MIC #H® L,

3) p-lactamase FEHEDHIE : ABPC # 1 ug/ml &%
L7: GC ig#h Ciz# L7: PPNG 0BG ¥BEE CHER
L, Z0O @Y EBERERE LTHV ., & f-lactam #|
DEEMEIL spectrophotometric method TRIE Lico &
—D&HT PCG DKL RAEEY 100 & LABEDL
EHOHAIMEC X > TRERY TR LI,

3. [ERA%EAH

1) Penicillins

Penicillin G (PCG BR¥BIE)
ampicillin  (ABPC Bjja8y%)
amoxicillin (AMPC RIS



MAR. 1985

CHEMOTHERAPY

200

405

(%) Iuad1ad dAnemWN)

g

(% u9d1ad aane[nuwny

ool

(e N (qui/Riry N (/R DN
d T T Y i L 6E 0 10 5200
Lo .0 i KO wl oW . ‘0 210°
< o Zlo 0= U R S RN I TN X0 ol 7 20 S0°0Zl0s
.0
Hoe (I I
Jool o i
ujeNoy] NI TTRIVENI O
v -\ ——— e e —_ - - -
«© ©« S wa L P I L T 1) [~ ]
R e [T TR P B S L R |} i o Ll B )
o
/
’
’
d
’
. ,
¥ , "
’
4
/
‘
’
U
o
ol o ool
- pe - ot < oWl ot Crl - B - SR ) [0 Ol Cuo9 o Lo
Am:_n.znmb: ONId ol e em bl S S ol 08 Tl [ S 1} (LU RSTY 1 1€ 0 "
(sutenysgr) 9Ndd-uou o---o
P
’
’
P
- ummoou !
[W/S[[ 0 : 92ts wnmoou] o —Ho0s w~ 7
’
/ ’
4 ONdd DNddJ-uou /
/ A
4 o ]
Joat o =001 o<
unjpRIxowy uypodwry 9 upowag

suij[p1uad 03 sutens HNJJ-uou

pue 9Ndd jo Ajiquadaosns aaneredwo)y 131y

(%) uad13d aAnEnWN)

00T



vOL. 33 NO. 3

CHEMOTHERAPY 201

carbenicillin  (CBPC BER¥ER)
ticarcillin (TIPC BER:KHR)
methicillin  (DMPPC HE}X)
oxacillin (MPIPC MW HK)
dicloxacillin (MDIPC 4 343K)
piperacillin (PIPC IL{L2:T )

amoxicillin (BRL 25000 v—% A)
clavulanic acid \augmentin

2) Cephems

cephaloridine (CER HIEF#SI3)
cefazolin (CEZ BER¥ER)
cephalexin (CEX MHEHNK)
cefoxitin  (CFX 88— ¥K)
cefmetazole (CMZ =3t)
cefoperazone (CPZ EIL{L¥T#)
cefotaxime (CTX ~* & })
ceftazidime (CAZ #7 B & #)
FK027 (RE BR¥ER)

3) Aminoglycosides

streptomycin  (SM B4 )
kanamycin (KM BJi&S#)
gentamicin (GM HIFHMIE)
amikacin (AMK B AENIE)
astromicin (ASTM 1B FIERS%)
spectinomycin (SPCM 7 o 72 3 v)

4) Pyridone carboxylic acid

nalidixic acid (NA #—3¥)
pipemidic acid (PPA K HAMIE)
norfloxacin (NFLX Z#8¥K)
ofloxacin (OFLX —843K)
enoxacin (ENX B AS3K)

5) Others

erythromycin  (EM %M 3E)
josamycin (JM Lz AMIK)
chloramphenicol (CP =3t)
tetracycline (TC {7 » 1 +—)
doxycycline (DOXY &7 » 1 ¥ —)
minocycline (MINO H&L # Y —)
clindamycin (CLDM 7 » 7 5 v)
rifampicin (RFP #—83K)

II. % 8% & R

1L PC % 10 ##ic 5 3 5 PPNG & non-PPNG
DX D e

KROFIEK L= HEC X » T, PCG © MIC A

@3.12pg/ml » PPNG 103 # & MIC<1.56 pg/ml @

non-PPNG 76 #k® PC % 10 JAIIC %5 MR % 1,
BLk,

Fig.1 ® X 5 iz PCG, ABPC ¥ X ¢ AMPC i
non-PPNG 123} L Ci2igMED HMAOYRL, £hod
DORHF| D 0,.78~1.56 ug/ml = X » CHEMEEDTTO
MANEIEE R,

—77, PPNG © 76 iz = h & D 3 RFic MBI
HTHoro, P27 PCase »fH W/ clavulanic acid »
HET T AMPC, augmentin ® PPNG 3 3+ 5
WHH LS W& his, ¥7c augmentin 5T 5
PPNG & non-PPNG DM E i iZidi & BY A bhig
Moot non-PPNG @ augmentin D% 42 AMPC
MEBX D LHLMCE L, 100% D& D MIC ik
AMPC i 0.78 ug/ml, augmentin T 3.12 ug/ml
TH-7o &kiT CBPC, TIPC 35 X ¥ PIPC iz o\ TH
Bz Lichl, PC % 10 X#0 5% PIPC 2B L%
hi- EEEYRL, PPNG 0 #iEisko + X Tk
0.78 pg/ml ¥ iz hLAFD PIPC it X » THLKIM
MABHIE X hte,

CBPC ¥ X U¢ TIPC (% PPNG i X U non-PPNG 2
LT, ABPC XL MEH ~2-vERL,
PIPC X h L BALL ICHIME & M (X Ebr o7 ¥ PC
ase ICKEN 3 X%, DMPPC, MPIPC ¥ X Ot
MDIPC izx43% non-PPNG ¥ X 1¥ PPNG DREZHE
12v¥hd PIPC 3 XUf augmentin X b H{EL, Ei2
D 3 EH|D PCase o3 5 KEMIX, PPNG x5
Tho DERADHEA IR L -1

2. ZEHEFICxT % PPNG oRZH

1) PC %¥#

PC % 10 ¥#jicxt35 PPNG # 103 Bk DM I
Bk D & % b€, PPNG gk xy+2% PIPC o MIC
12<0.01~0.78 pug/ml i3 #iL, MICqy (% 0.2 pg/ml
ERLEBNIFEEYR LI, ZHITKR T augmentin
@D MICqyy #%0.78 ug/ml LB TH-7= (Table 1,2),

ZOfad 8 EFD MICsp 36 X MICq 2T h
6.25~50 pg/ml T, ThbDOEHD in vitro FHE»b
PPNG @\ AR TRV,

2) Cephem %¥H|

¥tz B\ 7o cephem 9 EHD 5 b, H3HRICKT
% 4 ¥%| (CPZ, CTX, CAZ 3 XU FK027) nHiE
M E»THL, £EHF DO MIC i <0.01~0.1 pg/ml
CafL, it BHLAEDI -1,

F1HIVE2MHMRETS cephem 5 FEH|o MIC
i% 0.05~50 ug/ml LA Lic, chbD5EFDH L
CER © MICq i 25 pug/ml &5 D EHEAED - 72hs,
f D 4 FEFIRIT x5 BRER DR Z 4 (MICy 5 1.56
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Table 1 Comparative susceptibility of PPNG to 38 antimicrobial agents

IMAR. 1988

——

MIC (p&/ml)
Antibiotic Ritnpe 507, 9077 Mean
Penicilling
P'enicillin G (103) 3.12 ~100 12.5 25 9.88
Arpicillin (103) 3.12 ~100 12.5 25 13.9
Amoxicillin (103) 1.56 ~100 50 50 29.4
Carbenicillin (103) 1.56 ~ 50 25 25 11.0
Ticarcillin (103) 1.56 ~ 50 12.5 50 11.8
Methicillin (69 3.12 ~100 12.5 50 15.7
Oxacillin (6 (.25 ~100 25 50 23.6
Dicloxacillin (103) 0.2 ~ 50 6.25 .25 3.35
Piperacillin (103) =0.01 ~ 0.78 0.1 0.2 ND
Augmentin (103) 0.1 ~ 1.56 0.78 0.78 0.654
Cephems
Cephaloridine (103) 0.2 ~ 50 12.5 25 11.9
Cefazolin (105) 0.2 ~ 3.12 1.56 3.12 1.39
Cephalexin (103) 0.2 ~ 12.5 1.56 3.12 1.69
Cefoxitin (103) 0.2 ~ 6.25 0.78 1.56 0.710
Cefmetazole (105) 0.05 ~ 12.5 1.56 3.12 1.23
Cefoperazone (105) =0.01 ~ 0.1 0.025 0.025 .ND
Cefotaxime (103) =0.01 ~ 0.025| =0.01 0.01 ND
Ceftazidime (103) s0.01 ~ 0.05 =0.01 0.025 ND
FK 027 (62) =0.01 ~ 0.01 =0.01 0.01 ND
Aminoglycosides
Streptomycin (116) 6.25 >100 12.5 [>100 ND
Kanamycin (116) 3.12 ~100 12.5 25 16.3
Gentamicin (116) 1.56 ~ 25 6.25 6.25 5.07
Amikacin (116) 6.25 ~10 50 50 33.9
Astromicin (116) 6.25 ~ 50 12.5 25 17.1
Spectinomycin (72) 125 ~ 25 12.5 25 16.7
Pyridone carboxylic acids
Nalidixic acid (116) 0.025~ 3.12 1.56 3.12 1.11
Pipemidic acid (116) 0.39 ~ 1.56 0.78 1.56 0.853
Norfloxacin (116 $0.01 ~ 0.1 0.025 0.05 ND
Offoazin (116) | =0.01 ~ 0.05 0.01 0.025 ND
Enoxacin (116) =0.01 ~ 0.05 0.025 0.05 ND
Others
Erythromycin (113) =0.01 ~ 0.78 0.025 0.78 ND
Josamycin (113) 0.05 ~ 12.5 3.12 12.5 3.65
Chloramphenicol ~ (113) 0.39 ~ 6.25 3.12 3.12 2.78
Tetracycline (113) 0.2 ~ 6.25 1.55 6.25 1.13
Doxycycline ( 72) 0.1 ~ 1.5 0.78 1.56 0.74
Minocycline (72) 0.05 ~ 0.78 0.39 0.39 0.40
Clindamycin (113) 0.1 ~ 1.56 0.78 0.78 0.63
Rifampicin (113) <0.01 ~ 1.56 0.2 0.2 ND

~3.12pg/ml) CIZKZEIXTH b igh » 7z (Table

lv 3)0
3) AG REH

( ) : Number of strains tested

ND : not determined

AG % 6 %#I® PPNG ioxt3 % iz 2BERS
MICso 7% 6.25~50 pg/ml =, %< o BHEREKSD
»bhtc, HICHERRECEKMICALS R TV
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Table 2 Susceptibility distribution of PPNG to penicillins

Test strains : 103

IC:ug/ml
$0.012|0.025]0.04710.095{ 0.19 1 0.39 | 0.78 | 1.56 | 3.12 [ 6.25 | 12.5]| 25 | 50 | 100 |>100
Drug
Penicillin G 4 43 | 43 | 10 3
Ampicillin 6 2 | 47 1 17| 10 1
Amoxicillin 2 2 2 60 36 1
Carbenicillin 4 7 21 | 46 | 22 3
Ticarcillin 4 5 18 57 6 13
Piperacillin 4 3 15 46 29 5 1
Methicillin # 2 7 30 28 2
Oxacillin # ! 4 16 33 14 2
Dicloxacillin 8 1 5 23 7 48 11
Augmentin 1 3 29 58 12
% : 69 strains
Table 3 Susceptibility distribution of PPNG to cephems Test strains : 105
C:pg/ml
Drug <0.0120.025/0.047{0.095( 0.19 | 0.39 | 0.78 | 1.56 | 3.12 | 6.25 | 12.5 50 | 100 | >100
Cephaloridine 1 1 2 5 28 17 3
Cefazolin 1 11 23 39 31
Cephalexin 1 9 13 44 32 4 2
Cefoxitin 4 22 64 14 1
Cefmetazole 1 3 10 16 11 17 42 3 2
Cefoperazone 34 66 3 2
Cefotaxime 104 1
Ceftazidime 79 21 5
FK027 ¢ 62
# . 62 strains
‘Table 4 Susceptibility distribution of PPNG to aminoglycosides Test strains : 116
C:pg/ml
Drug <0.012{0.025}0.0470.095| 0.19 | 0.39 | 0.78 | 1.56 | 3.12 | 6.25 | 12.5 | 25 50 100 | >100
Streptomycin 1 |68 |15 7| 2]2
Kanamycin 3 (134|486 |1
Géntamicin 1 43 63 8 1
Amikacin 6 3 42 64 1
Astromicin 6 54 | 54 2
Spectinomycin # 42 | 30
" % : 72strains
Table 5 Susceptibility distribution of PPNG to pyridone carboxylic acid derivatives  Test strains : 116
C: 'ml
Drg & <0.012]/0.025{0.047]0.095} 0.19| 0.39 | 0.78 { 1.56 | 3.12 [ 6.25 | 12.5 | 25 50 100 | >100
Nalidixic acid 2 1 1 6 6 25 55 20
Pipemidic acid | 22 | 57 | 37
Norfloxacin 42 18 48 8
Offoxacin 7 44 1
Enoxacin 55 3H5 26




CHEMOTHERAPY

204 MAR. 1985
Table 6 Susceptibility distribution of PPNG to other types of antibiotics Test strains : 113
IC:ug/ml

D £0.012|10.025/0.047{0.095( 0.19( 0.39 | 0.78 | 1.56 | 3.12 | 6.25 | 12.5| 25 50 | 100 {>100
rug

Erythromycin 20 37 24 3 4 4 21

Josamycin 2 2 4 2 1 7 47 31 17

Chloramphenicol 3 16 82 10 ,

Tetracycline 6 32 6 46 10 13

Doxycycline # 12 6 8 13 33

Minocycline # 3 13 16 39 1

Clindamycin 2 26 72 8

Rifampicin 8 2 22 10 51 15 2 3
# : 72strains T

Fig. 2 Relationship between MIC of f-lactams and rate of hydrolysis by
B-lactamase of two strains of PPNG

Hydrolysis (%3)

MIC:ug/ml0 10 20 30 40 50 60 70 80 90 100
5570 572941 l. i A 1 1 e | A ' Y
Penicillin G | 50 MIODOOTOIAOL 5
Ampicillin 50

Amoxicillin 50

Carbenicillin 50
Ticarcillin 50
Methicillin 25
Oxacillin R
Dicloxacillin | 1.56
Cephaloridine | 12.5
Cefazolin 1.56

1.56 o

fA-lactamase activity against penicillin G was taken as 1007

SPCM @ MICy 2 12,5 pg/ml, MICqq i3 25 pg/ml &
B0 AG REFIFRLREZL, in vitro DRI L,
T DOHEMELXRBTH - LiXTEL (Table 1,4),

4) Pyridone carboxylic acid IEH)

5 FAN DOV CRIBRICHB L, NFLX, OFLX ¥ X
O ENX 7 £ 0 LVWERIL, WTFhdh PPNG Iz L
TEDTHVCHEDEZRL, Shb0 3EHDO MIC (1
WER$ <0.01~0. 1 pg/ml (2 pFiLtc, ULmL, NA
B XU PA T 5 BBREORZHL LD 3ER X
H{EL, NA © MICy iX 3.12 pg/ml, PA Ti% 1.56
pg/ml TH -t (Table 1,5),

5) ZFofloXEA

Macrolide, TC FREX ¥ EL &5t 8 D HEHIc>
WTEBRICHEB Lico ChbOFEAD 5L EM ofEH
(MIC ; 0.01~0, 78 pg/ml) (38 b #h, %\ T MINO,
DOXY, CLDM % X ¢ RFP 72 & D¥EHiz 1.56 pg/
ml JUFCHEBREO TR TOMMEY Al L, WEgiLiR
Bhhish»7e (Table 1,6),

3. p-lactam #| D PPNG (Zxf3 % HE &M & f-lac-

tamase (X35 LEHE & DKM

APFECH 72 PPNG © 5%, PCG, ABPC %}
AMPC jr i BE Rt % R LI No.5570 K& XU
No. 57294 ¥k 2 @itka B, HmEKICHT 5% f-lac-
tam RDHEWEEE L WHE KO E4T5 B-lactamase I
X5 REE L OHMEY BN LT, 7t f-lactamase
x5 A RAOKER L, FA—%#icsits PCG o
hksrM% 100 & L2-BA&oMETRLL (Fig.2),

HHRER O EIENE & B-lactamase i 315 KEH
MNRSHIET XA L, £ HEBEYRSLVEHNE
»HHht, HEiZiz PCG, ABPC, AMPC # X r¢ CER
s & B-lactamase ICREE T, »oZ h b OEHKICEE
D¥EHF L, MDIPC 3 X1* CEZ @ X 5iz p-lactamase
CRETHBMMEEEDORIFL L OND D, ¥-hkE
1243, B-lactamase IZFEHICKETH B 705, HEEED
g3\ DMPPC % XUt MPIPC 2 hFoHh3,

III. * ”

WEIEER~=2Y v (PC) I BERIHT HoI
#%, 1940 F£RLIE PC pL3siks & LTRASIS
SRV, BV ST D B MNEFICEE YR THR 42
B Ui,
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—F%, 1976 SE1c f-lactamase’? ¥ @4+ 5 PC WK
el (PPNG) MM S h, 1981 £ ¥ izt 42 2»
BT, PPNG »HBEZh TN Y, brET L
1977 %k, FMHT PPNG HHMERTUERS 0N
PO HRHALRE TR T B,

AWETIR 1983 £ ¥ T b EO AR KR CHM
xh, BR)IRKETRMMCE S PPNG 2 1K®
B LAV

—7%, WS, EE LT p-lactam Rk XU GRHMNA
k& OF LKA OBERA RV T 5,

HEOKRCIEIERKTEWTAF LI 38 MHED
HMALRRE LT, PPNG 12 W x BRI O oR
YHNE LT YT > o RITHBIRREE Tixsb 3k
BEicxtT 2 one-shot FHEMIC X 5 BRTELA—RICR
Axh, PPNG MRk LTh = O¥sMiEsV Lid &
o5 AR LRSS AR EANAT LS,

bhbhORN R &, penicillin #| T2 pipera-
cillin, amoxicillin-clavulanic acid 4#J, cephem & Ci
ESA D cefoperazone, cefotaxime, ceftazidime, £
cephem o FKO027, ARHEH CIBAMREShI
norfloxacin, ofloxacin, enoxacin 7t &'A' PPNG iz
LTEh I HEEGEY AT B S his,

¥RH LD S B, TXTD PPNG HKkkic
#+% MIC fEih 1pg/ml LUTFOHEEHE LT, £
OXHFILASH iz erythromycin, minocycline & DA B
bhd,

PPNG 0o PC RIEMITHTHRHEBIFL LTEHOE
&35, 1X penicillinase (PCase, TEM &) o &
BB LM h, CZOMD PCase D& 4 A
plasmid IZHE 5 Z ENAMBLRA TV %, XBROKRT
b, £MD p-lactam #|d® PPNG iciT5HEiENR L
REE L ZHENRL—&K LI, L2L, bhbhiA
Wit PC BERMED 2 (kOBFEICK L, methicillin 3
XU isoxazole % d PC #ix, W TFhHEDTEETH
SDEAEF D MIC ffi 25~50 pg/ml LRHETH -
e

COR—HOREREIL, ZhbOEMLKENCHEC
HTAHEEENEL, £ Lkic PPNG o S-lactam-
ase RERLN O FO1DOBIFCHSFTHZ LAEL
bh3%, ¥, CBPC, TIPC i PCG, ABPC » XU
AMPC ikl 35 & BEEicd LT HBRETH - 1o
B, HEEEEL, Wik (MIC; 12.5~50 pg/ml) T
Boteo TOREREIZBE LI TIL e\ A, CBPC ik 8-

lactamase & MARRMIEE b5, BHOHEA~DBT
AHBIHhDB LV ONY A, HWMICbLZ DX Dol
MAMER LTV B WEHEA R bR S,
¥ 7 spectinomycin AAWBMBHIH R L KF & LT,
RARMICASh, R RERLTV 3 &\ 58
oA pBH, 4ED PPNG i+ NN ONE
BN S, = ORKN PPNG Mz rtd 2 M—yH
Rzl L\ D RYPLBDE LA TRIEM T,
X m
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IN VITRO SUSCEPTIBILITY OF JAPANESE ISOLATES OF
PENICILLINASE-PRODUCING NEISSERIA GONORRHOEAE
TO 38 ANTIMICROBIAL AGENTS

Yasuko Kaneko, Fumiaki Ikepa, MiNoru Nisuipa, SacHixo Goro
SHiro Yamar* and Yasusui Osara*
Department of Microbiology, School of Medicine Toho University

* Department of Bacteriology and Pathology, Kanagawa Prefectural Public
Health Laboratory

A total of 116 isolates of penicillinase-producing Neisseria gonorrhoeae(PPNG) from patients with
sexually transmitted diseases in many hospitals, in Japan, were collected in the Kanagawa Prefectural
Public Health Laboratory, and tested for their susceptibility to 38 antimicrobial agents. All strains
were highly susceptible to 3 rd-generation cephems including cefoperazone, cefotaxime, ceftazidime and
FK-027 (a new oral cephem) and new pyridone carboxylic acids such as norfloxacin, ofloxacin, enoxa-
cin. One of the isolates tested was resistant to these drugs. Although all strains of PPNG tested
were highly resistant to amoxicillin, the susceptibility of these strains to this antibiotic was greatly
enhanced in the presence of clavulanic acid (augmentin). Furthermore, piperacillin, and erythromycin
were also highly active against the strains of PPNG tested. Methicillin, oxacillin and dicloxacillin,
unlike PCase-susceptible penicillins, were very stable to S-lactamase from the strains of PPNG used.
However, no correlation was found between their stability and antibacterial activity against the strains
used.



