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Screening Tests for Inducible Beta-lactamases in Gram-negative Bacilli

Charuruks N, Lulitanont A, Jayanetra P.

Division of Clinical Pathology, Department of Pathology, Faculty of Medicine, Ramathibodi Hospi-
tal, Mahidol University, Bangkok, Thailand.

J Infect Dis Antimicrob Agents 1990; 7:4-9.

The purpose of this communication is to study the prevalence of inducible B-
lactamase among certain Gram-negative bacteria which present medical problems. The
studied bacteria were recent clinical isolates at Ramathibodi Hospital including E. cloacae, En-
terobacter spp. and P. aeruginosa. The susceptibility test was done by Kirby-Bauer disc
diffusion method. The detection of inducible B-lactamase was done by disc approximation test,
using cefoxitin as an inducer. The determination of isoelectric points of the enzyme were
determined by polyacrylamide gel electrophoresis. The organisms were susceptible to third
generation cephalosporins as follows: E. cloacae 80 %, Enterobacter spp. 65-81 %, P. aeruginosa
27-81%. All strains were sensitive toimipenem. From these susceptible strains, the inducible B-
lactamase were detected as follows: E. cloacae 71-74% , Enterobacter spp. 29-60%, P. aerugi-
nosa 20-52%. Imipenem was not effected by this enzyme. The inducible B-lactamase from E.
cloacae was found to focus at pl 7.7-8.1. We suggested that, disc approximation test may be used
as the screening test for inducible B-lactamase enzyme among the Gram-negative bacteria
known to produce R & S type I B-lactamase enzyme.
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coli 104 mmﬁuﬁ, Enterobacter spp. 57 ﬁmﬁuﬁf, K. pneu-
moniae 87 mm‘v’uﬁ:, P. aeruginosa 110 muﬁmf Way P.
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Antibiotics discs: M lunIaTIeImahrasuaide
10eA% Kerby-Bauer disc diffusion test” Usynavudnemsfinan
disc uaztBannienluusag dise fasiollfl cefoxitin (30 meg/
disc), cefoperazone (75 mcg/disc), cefotaxime (30 mcg/disc),
ceftriaxone (30 mcg/disc), WAy imipenem (10 mcg/disc) 1843
BBL, Becton Dickinson and Co., USA, ceftazidime (30 mcg/
disc) 2839 Oxoid, Oxoid Ltd., England, cefsulodin (30 mcg/
disc 789 Wako, Wako Pure Chemical Industries Ltd., Japan.
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G]'\‘i’]d“?i 1 LLﬂ@]ﬂﬁLﬁ%ﬁ P. aeruginosa éasiam cefo-
Xitin qaﬁqm?wa Saeiny 98 NEneIFa E.cloacae, Citrobacter,
Acinetobacter \at Enterobacter spp. %ﬂéa%amax 91, 88, 84
WAL 49 ANFNY §IwE 8 P. mirabilis, E. coli uat K.
preumoniae Hesilaste cefoxitin §9d0 Soraz 98, 97 uae
86 MANFGL Lﬁammaﬁuﬁf fidnsiaen cefoxitin 1107 fa
eius# Laifl inhibition zone e AutlsznavLda Acineto-
bacter 55 ﬂ‘l&lﬁuﬁ:, Citrobacter 7 ﬂ'\&lﬁuﬁ:, E. cloacae 91

Table 1 Cefoxitin susceptibility of Gram-negative bacilli,
Microbiology Laboratory, Ramathibodi Hospital, Bangkok
1988-1989.

Total number Cefoxitin susceptibility

Organisms tested No. (Percent)
R IS S

Acinetobacter 68 57@4) 3@ 8(12)
Citrobacter spp. 8 788 0 1(12)
E. cloacae 102 9391) 1) 8(8)
E. coli 140 1) 2@ 101097
Enterobacter spp. 57 28 (49) 9(16) 20(35)
K. pneumoniae 87 4 (5) 8(9) 75(86)
P. aeruginosa 110 108 98) O 2(2)
P. mirabilis 46 0 1(2) 45(098)

Abbreviations: R = resistant, IS = intermediate susceptible,
S = susceptible
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v € @ .
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cefotaxime 308IAY 77, cefoperazone Sotay 65, ceftazidime
WAy ceftriaxone 508ar 81 WU &4 imipenem AWWUN
A a o Py L A v =
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100
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gnnseduliehandhuanauid type T uazdnse ceftriaxone
. qe 2 o a A/

LY ceftazidime JRUAY 74 LAY 71 NGV Enterobacter
spp- Qﬂﬂixﬁuslﬁaasia cefotaxime, cefoperazone, ceftriaxone
LAY ceftazidime 30LY 60, 47. 43 LAY 29 §24 imipenem Tl
wuhdudesifineannsnszdules cefoxitin Tsisnansarh

v 4 X ' .. -1 . 14
¥z asasiaen imipenem & aa P aeruginosa YNNTLE U
uazfasa ceftriaxone, ceftazidime, cefoperazone LIRE cef-
sulodin 5988% 52, 37, 23 WAL 20 MNP &4 imipenem
duldnau@entuga Enterobacter spp. \Ta Citrobacter
gNNsEeMeNEl cefoxitin Ivisasia cefotaxime, ceftazidime way
ceftriaxone $REIAY 25, 25 LAY 20 MNAIL  cefoxitin bl

¥ 2 . 2 G o €40 -1 |
aansnnszdulsk Citrobacter dhadugudifivhliFosasio
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Table 2 Pattern of cephalosporins susceptibility test of Gram-negative bacilli highly resistant to cefoxitin.

Number Strains sensitive to indicated antimicrobial agents

Organisms tested No. (Percent)

CTX CFP CAZ CRO CFS IMP
Acinetobacter 55 2(4) NS 41 (76) 19 (34) NS 54 (98)
Citrobacter 7 4 (57 3(43) 4(57) 5(71) NS 7 (100)
E. cloacae 91 ND ND 73 (80) 73 (80) ND ND
Enterobacter spp. 26 20 (77) 17 (65) 21 (81) 21 (81) NS 26 (100)
K. preumoniae 4 2 (50) 2 (50) 2 (50) 2 (50) NS 4 (100)
P. aeruginosa . 108 ND 78 (72) 84-(78) 29 (27) 88 (81) 108 (100)

Abbreviations: CTX = cefotaxime,
CFS = cefsulodin,

CFP = cefoperazone,
IMP = imipenem,

ND = not done,

CAZ = ceftazidime,

CRO = ceftriaxone,

NS = no susceptible strain
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Table 3 Result of inducible beta-lactamase in cefoxitin-resistant Gram— negative bacilli
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Percent inducible to indicated cephalosporins

Organisms (Number tested)

CTX CFP CAZ CRO CFS IMP
Acinetobacter 0(2) ND 0 42) 019 ND 0(54)
Citrobacter 25 4) 03 25 (4) 20 (5) ND 0)
E. cloacae ND ND 71 (73) 74 (73) ND ND
Enterobacter spp. 60 (20) 47 (7) 29 21 43 21) ND 0 (26)
K. pneumoniae 02 0(2) 02) 012 ND 0@
P. aeruginosa ND 23 (78) 37 (84) 52 (29) 20 (88) 0 (108)

Abbreviations: CTX = cefotaxime,
CFS = cefsulodin,

CFP = cefoperazone,
IMP = imipenem,

Table 4 The isoelectric focusing patterns of inducible
beta—lactamases.

CAZ = ceftazidime,
ND = not done

Organisms No. of pl

(number tested) Strains
E. cloacae 20 7.9
(N=33) 6 7.7

2 8.1,7.9

2 8.1

1 8.1,5.4

1 79,54

1 7.7,54
Enterobacter spp. 9 7.9
(N=13) 3 8

1 79,54
P. aeruginosa 9 7.9
(N=22) 9 7.7

2 7.4

1 8.1

1 7.7,5.4
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CRO = ceftriaxone,
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eeilarLasudgudl 2 19 cefoxitin watieiwila-
aﬂa’%uﬁ':j W?]I 3 15 cefotaxime, cefoperazone, ceftazidime
Fugu Puenfiinnuamudawduanmsuasiinizean
qidlénomnssagain Tnawmwzathsbodaunafidennsy
GM] miﬁﬂmﬁwm%a E.coli, P. mirabilis Wa¢ K.pneumoniae
Fhancaiifienallasioen cefoxitin o §ide E. cloacae, Ente-
robacter spp., P. aeruginosa, Citrobacter WQt Acinetobacter
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