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Objective: To find incidence of AmpC [-lactamase in Klebsiella species and comparison of two methods, com-

bined disc diffusion test (CDDT) & Modified three dimensional test (M3DT).
Methods: All the cefoxitin resistant isolates of Klebsiella species were subjected to determine the AmpC [-lactamase by combined disc diffu-
sion test (Cefoxitin + Phenylboronic acid) & Modified three dimensional test (Enzyme extract method).
Result: AmpC S-lactamase was detected in 44 & 55 of the 200 isolates of Klebsiella species by combined disc diffusion test (CDDT) and Modi-

fied three dimensional test (M3DT) respectively.

Conclusion: AmpC f-lactamase as a drug resistance mechanism was found in 22% strains by CDDT and 27.5% strains by M3DT method.

Hence M3DT method is advised to study AmpC p-lactamase in Klebsiella

Introduction

The predominant mechanism for resistance to P-lactam an-
tibiotics in Gram-negative bacteria is by the synthesis of
B-lactamases V. Among the B-lactamases the production of ES-
BLs and AmpC pB-lactamases are the most common ©. AmpC en-
zymes belong to Class C in the Ambler structural classification
of B-lactamases, while in the functional classification scheme of
Bush et.al., these are assigned to group 1 ®Y. AmpC B-lactamases
have gained importance since the late 1970s as one of the medi-
ators of antimicrobial resistance in Gram-negative bacilli. AmpC
B-lactamase production confers resistance to a wide variety
of B-lactam antibiotics including 7-a-methoxy cephalosporins
(cefoxitin or cefotetan), oxyimino cephalosporins (cefotaxime,
ceftazidime, ceftriaxone), monobactam (aztreonam) and these
AmpC B-lactamase are not inhibited by clavulanic acid ©.

The production of the AmpC beta lactamases was detected and
their prevalence in the Enterobacteriaceae was found to be 1.7-
7.6% in Canada @, 1.91-7.54% in China © and 1.2% in the US ®.
Indian studies have detected prevalence rates of the AmpC beta
lactamases of 3.3-24.1% among the E.coli isolates "', 2.2-37.5%
among Klebsiella pneumonia ™' and 37.77% among Proteus mi-
rabilis 9.

Material & Methods

A total of 200 nonduplicate isolates of Klebsiella species were
collected from different clinical samples in Microbiology labo-
ratory of MGM Hospital Kamothe, Navi Mumbai, over a period
of 2 years. The identification of Klebsiella species were done by
various biochemical tests. Screening of Cefoxitin resistance were
identified by Kirby Bauer disc diffusion method on Muller Hin-
ton agar, as per CLSI guidelines *%. All the cefoxitin resistant iso-
lates were subjected for the detection of AmpC B-lactamase by
CDDT & M3DT.

Detection of AmpC B-lactamase

Combined disc diffusion test (CDDT)"®

Procedure: - Two discs cefoxitin (30pg) and cefoxitin + phenylb-
oronic acid (30/400pg) were placed at a distance of 20mm (cen-
tre to centre) on Muller-Hinton agar plates inoculated with ce-
foxitin resistant Klebsiella strain and incubated for 24hrs at 37°C.

species.

Interpretation: - If the diameter of the inhibition zone around
the cefoxitin + phenylboronic acid disc is > 5mm greater than
the diameter of the inhibition zone around the cefoxitin disc
alone is considered to be AmpC B-lactamase production.

Preparation of Phenylboronic acid: - 120mg of phenylboronic
acid was dissolved in 3ml of dimethylsulphoxide and 3ml of ster-
ile distilled water was added to this solution. 20pl of the stock
solution was dispensed onto disc.

Modified three-dimensional test (M3DT)®

With slight modification

Procedure: -

Fresh overnight culture from the MacConkey agar plate is trans-
ferred into a sterile micro centrifuge tube containing peptone
water.

Incubate at 37°C for 3-4hrs.

Centrifuged at 3000rpm for 15minutes.

The pellet was subject to repeated freeze-thawing for seven
times in the freezer portion of the ordinary Refrigerator and

crude enzyme was extracted.

Cefoxitin (30pg) disc placed on Muller-Hinton agar plates con-
taining lawn of 0.5 McFarland of E. coli ATCC 25922 culture.

Linear slits (3cm) was cut using sterile surgical blade, 3mm away
from antibiotic disc.

A well was made using sterile standard bacteriological loop hav-
ing diameter of 2mm.

A total of 20-30pl of enzyme extract was loaded in the well.

The plates were kept upright for 5 to 10 minutes until the liquid
dried and incubated at 37°C for 24hrs.

Interpretation: -
Distortion of inhibition zone is considered positive, for the pres-
ence of AmpC B-lactamase and no distortion is considered as
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negative for the presence of AmpC B-lactamase.

RESULT

Out of 200 isolates of Klebsiella, 87 isolates were resistant to ce-
foxitin, so they were suspicious for AmpC B-lactamase producer
and further subjected to CDDT and M3DT. AmpC p-lactamase
detected in 44 (22%) & 55 (27.5%) isolates of Klebsiella species
by CDDT and M3DT respectively.

Fig: 1 Combined disc diffusion test (CDDT). (PBA = Phenylb-
oronic acid)

Fig: 2 Modified three dimensional test (M3DT)

1** Chart showing comparison of methods
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Table 1) Sample wise distribution AmpC p-lactamase Pro-
ducers

S.No. |Sample Total g:g’;?;ﬁ I(’:(I))sll)t?e M3DT

1 Blood 17 |15 8 (47%) |11 (64.7%)
2 Pus 37 |21 12 (32.43%)| 14 (37.8%)
3 Sputum 51 |24 12 (23.5%) (15 (29.4%)
4 Urine 53 14 7 (13.2%) |8 (15%)

5 E;)‘%f;{:cmal 2% |10 5(20%) |6 (24%)

6 Vaginal swabs |2 1 0 1 (50%)

7 ﬁe(iriccgss e 2 0 0

8 Throat swabs |5 0 0 0

9 Stool 4 0 0 0

Total 200 (87 44 (22%) |55 (27.5%)

Table 2) Species wise distribution AmpC B-lactamase Pro-
ducers

No. |Ce- o
of foxitin |Positive

S.No. [Species of Klebsiella iso- |Resist-

lates |ant CDDT |M3DT
. . 33 42
1 Klebs1ella'pneumon1ae 169 |66 (19.53%) |(24.85%)
pneumoniae
I(()lebsiella pneumoniae 7 9 0 0
zaenae
. 11 13
3 Klebsiella oxytoca 24 (19 (45.83%) |(54.17%)
Total 200 (87 |44 (22%) 5257 5%)

2" Chart showing species wise distribution of AmpC
p-lactamase

Species wise distribution AmpC B-lactamase
Producers
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Discussion

Study of AmpC B-lactamase by CDDT and M3DT was carried out
by various researchers. Though results are variable, our results
are close to following.

CDDT - Our findings 22% is nearer to Shahal Mansouri et.al.
(28%) "7, No. Yilmaz (18.3%)"¥. However Tanushree Barua et.al.
(35.9%)" reported higher values. Anand Manoharan reported
less values (12.54%)?),

M3DT - Our findings 27.5% are nearer to V. Manchanda et.al.
(25.5%)Y, Singhal et.al. (33.3%)®, Varsha Gupta (32%)®?, Sub-
ha et.al. (24.1%)"?, Tanushree Barua et.al. (34.3%)". However,
Praveen et.al. (63%)®, Rudresh et.al. (45.45%)* reported higher
values. Suranjana et.al. (13%)®, Neena et.al. (17.33%)?, No
Yilmaz (18.3%)"® reported lower values.

Differences of findings of AmpC B-lactamase by different re-
searchers could be because of different population of Klebsiella
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strains which differ in their genomic endowment according to
geographic/environmental conditions and usage.

Conclusion

AmpC f-lactamase as a drug resistance mechanism was found
in 22% strains by CDDT and 27.5% strains by M3DT method.
Hence M3DT method is advised to study AmpC B-lactamase in
Klebsiella species.

Failure to detect AmpC B-lactamase has contributed to their un-
controlled spread and therapeutic failures so that it is important
to identify earliest by simple & cost effective test to avoid irra-
tional use of antibiotics and to prevent further resistance.

References
1.

@

Mohamudha Parveen R., Harish B.N,, Parija S.C. Ampc Beta Lactamases among
Gram negative Clinical Isolates From A Tertiary Hospital, South India Brazilian
Journal of Microbiology (2010) 41: 596-602

Coudron PE, Moland ES, Thomson KS. Occurrence and Detection of AmpC Beta-
Lactamases among Escherichia coli, Klebsiella pneumoniae, and Proteus mirabilis
Isolates at a Veterans Medical Center. J Clin Microbiol. 2000;38(5):1791-96.
Ambler RP. The structure of B-lactamases. Philos Trans R Soc Lond B 1980; 289 :
321-31.

Bush K, Jacoby GA, Medeiros AA. A functional classification 2. scheme for
B-lactamases and its correlation with molecular structure. Antimicrob Agents
Chemother 1995; 39 : 1211-33.

Parveen R. Mohamudha, B.N. Harish & S.C. Parija Molecular description of plas-
mid-mediated AmpC B-lactamases among nosocomial isolates of Escherichia coli
& Klebsiella pneumoniae from six different hospitals in India. Indian ] Med Res
135, January 2012, pp 114-119.

Li Y, Li Q Du, Jiang X, Tang J, Wang J, et al. Prevalence of Plasmid-Mediated
AmpC B-Lactamases in a Chinese University Hospital from 2003 to 2005: First
Report of CMY-2-Type AmpC B-Lactamase Resistance in China. J Clin Microbiol.
2008;46(4):1317-21.

Ratna AK, Menon I, Kapur I, Kulkarni R. Occurrence and detection of AmpC
beta- lactamases at a referral hospital in Karnataka. Ind J Med Res. 2003;118:29-
32.

Singhal S, Mathur T, Khan S et.al. Evaluation of methods for AmpC beta lacta-
mase in gram negative clinical isolates from tertiary care hospitals. Indian ] Med
Microbiol. 2005;23(2):120-24.

Shahid M, Malik A, Akram M, Agrawal et.al. Prevalent phenotypes and antibi-
otic resistance in Escherichia coli and Klebsiella pneumoniae at an Indian tertiary
care hospital: plasmid-mediated cefoxitin resistance. Int J Inf Dis. 2008;12:256-64.
Ananthan S, Subha A. Cefoxitin resistance mediated by loss of a porin in clini-
cal strains of Klebsiella pneumoniae and Escherichia coli. Indian ] Med Microbiol.
2005;23(1):20-23.

Rajni E, Rawat U, Malhotra VL, Mehta G. Occurrence and detection of AmpC
beta lactamases among clinical isolates of E. coli and K. pneumoniae causing
UTL. J Commun Dis. 2008;40(1):21-25.

Subha A, Devi VR, Ananthan S. AmpC beta-lactamase producing multidrug re-
sistant strains of Klebsiella spp. & Escherichia coli isolated from children under
five in Chennai. Indian J Med Res. 2003; 117:13-18.

Manchanda V, Singh NP. Occurrence and detection of AmpC {beta}-lactamases
among Gram-negative clinical isolates using a modified three-dimensional
test at Guru Tegh Bahadur Hospital, Delhi, India. / Antimicrob Chemother.
2003;51(2):415-18.

Khan MKR, Thukral SS, Gaind R. Evaluation of a modified double disc synergy
test for detection of extended spectrum B-lactamases in AmpC B-lactamase pro-
ducing Proteus mirabilis. Indian ] Med Microbiol. 2008;26(1):58-61.

Clinical Laboratory Standards Institute. Performance standards for antimicro-
bial disc susceptibility testing. 14th informational supplement. 2004. |

Coudron PE. Inhibitor-based methods for detection of plasmid-mediated AmpC
beta-lactamases in Klebsiella spp. Escherichia coli, and Proteus mirabilis. J Clin
Microbiol. 2005; 43(8), 4163-7.

Shahla Mansouri 1; Davood Kalantar Neyestanaki 2,%; Mostafa Shokoohi 3;
Characterization of AmpC, CTX-M and MBLs Types of p-lactamases in Clinical
Isolates of Klebsiella pneumoniae and Escherichia coli Producing Extended Spec-
trum B-lactamases in Kerman, Iran Jundishapur ] Microbiol. 2014 February; 7(2):
e8756.

NO Yilmaz, N Agus, E Bozcal, O Oner, Detection of plasmid-mediated AmpC

19.

20.

21.

22.

23.

24.

25.

Research Paper

B-lactamase in Escherichia coli and Klebsiella pneumoniae, Indian Journal of
Medical Microbiology 2013, vol 31, issue 1, page: 53-59.

Tanushree Barual,*, Malini Shariff2, S.S. Thukral2 Detection and Characteriza-
tion of AmpC B-Lactamases in Indian Clinical Isolates of Escherichia coli, Kleb-
siella pneumoniae and Klebsiella oxytoca, Universal Journal of Microbiology Re-
search 1(2): 15-21, 2013.

Anand Manoharan, Madhan Sugumar, & ICMR-ESBL study group Phenotypic &
molecular characterization of AmpC B-lactamases among Escherichia coli, Kleb-
siella spp. & Enterobacter spp. from five Indian Medical Centers Indian ] Med Res
135, March 2012, pp 359-364

V Manchanda, NP Singh, A Shamweel, MOLECULAR EPIDEMIOLOGY OF CLIN-
ICAL ISOLATES OF AmpC PRODUCING KLEBSIELLA PNEUMONIAE India n
Journal of Medical Microbiology, (2006) 24 (3):177-81

Varsha Gupta, Karthikeyan Kumarasamy®, Neelam Gulati, Ritu Garg, AmpC
B-lactamases in nosocomial isolates of Klebsiella pneumoniae from India, Indian
journal Med Res, August 2012

Rudresh S. M., Nagarathnamma T. Two simple modifications of modified three-
dimensional extract test for detection of AmpC -lactamases among the mem-
bers of family Enterobacteriaceae Chronicles of Young Scientists, 42 Vol. 2 | Issue
1| Jan-Mar 2011 pp 42-46

Suranjana Arora & Manjusri Bal AmpC b-lactamase producing bacterial isolates
from Kolkata hospital Indian ] Med Res 122, September 2005, pp 224-233

Neena V. Nagdeo, Navinchandra M. Kaorel, Phenotypic methods for detection of
various f-lactamases in Gram-negative clinical isolates: Need of the hour Chron-
icles of Young Scientists Vol. 3 | Issue 4 | Oct-Dec 2012 292-298

502

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH




