ANTIMICROBIAL RESISTANCE PROFILE OF Enterococcus sp. AND
Escherichia coli ISOLATED FROM SOIL SAMPLES IN SELECTED
CARABAO (Bubalus bubalis) FARMS IN RIZAL AND GENERAL
MAMERTO NATIVIDAD, NUEVA ECLJA

ELLYZA MARIE F. CABOG

An Undergraduate Thesis Submitted to the Faculty of the Department of Biological
Sciences, College of Arts and Sciences, Central [L.uzon State
University, Science City of Mufioz, Nueva Ecija, Philippines

in Partial Fulfillment of the Requirements
for the Degree of

BACHELOR OF SCIENCE IN BIOLOGY
(Major in Microbiology)

JUNE 2019



TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDICES

LIST OF APPENDIX TABLES
LIST OF APPENDIX FIGURES
ABSTRACT

INTRODUCTION

Background of the Study
Objectives of the Study
Significance of the Study

Scope and Limitation of the Study
Time and Place of the Study

REVIEW OF RELATED LITERATURE

bnterococcus

Characteristics of Ernterococcus
Escherichia coli

Characteristics of . coli
Carabao
Antimicrobial agents

Antimicrobial resistance

Antimicrobial resistance in the environment
VITEK 2 System

MATERIALS AND METHODS

Collection of Samples

Isolation and Identification of Enterococcus sp. and Escherichia coli
Determination of Antimicrobial Resistance of Enterococcus and E. coli
Data Analysis

Data Gathered

RESULTS AND DISCUSSION

PAGE

wi

vil

viil

X

e -] ~1 3N hLn n N N R

[ —

12

12
12
13
13
13

14



Incidence of Enterococcus sp. and E. coli in carabao farms environment 15

Antimicrobial Susceptibility Testing 16
SUMMARY, CONCLUSION AND RECOMMENDATION 22
Summary 22
Conclusion 22
Recommendation 23
LITERATURE CITED 24
APPENDICES 29

Vi



LIST OF TABLES

TABLE

PAGE
1 Origin of Collected Samples 14
2 Farm source of samples and Positive for Enterococeus and 16

Escherichia coli

Vii



FIGURE

Lh

LIST OF FIGURES

Positive results for screening tests of Enterococcus sp. and E.
coli

Percentage of Enterococeus sp. isolates sensitive to different
antibiotics

Percentage of Enterococcus sp. isolates with intermediate
response to different antibiotics

Percentage of Enterococeus sp. isolates resistant to different
antibiotics

Percentage of Escherichia coli isolates sensitive to different
antibiotics

Percentage of Escherichia coli with intermediate response to
different antibiotics

Percentage of Escherichia coli resistant to different antibiotics

viil

PAGE

14

17

18

18

20

21



LIST OF APPENDICES

APPENDIX PAGE

| Preparation of Culture Media 30

X



LIST OF APPENDIX TABLES

APPENDIX TABLE PAGE

I Collected Sample from selected carabao farms 32

2 Percentage of Antimicrobial Susceptibility Testing of
Enterococcus sp. isolates 33

3 Results of Antimicrobial Susceptibility Testing of E. coli isolates 34

- VITEK GP67 card & AST P586 were used for Enferococeus sp. 37
15olates

3 VITEK GN card, AST XNO3, & AST N233 were used for the £. 28

eodi 1solates



LIST OF APPENDIX FIGURES

APPENDIX FIGURE

PAGE
1 Documentation 35
2 Results of identification and antimicrobial susceptibility testing 39

of Enterococeus sp. and E. coli using VITEK 2 Systemn

X1



ABSTRACT

CABOG, ELLYZA MARIE F., Department of Biological Sciences, College of
Arts and Sciences, Central Luzon State University, Science City of Munoz, Nueva Ecija,
Philippines, JUNE 2019, ANTIMICROBIAL RESISTANCE PROFILE OF
Enterococcus sp. AND Escherichia coli ISOLATED FROM SOTL SAMPLES IN

SELECTED CARABAO FARMS IN RIZAL AND GENERAL MAMERTO
NATIVIDAD, NUEVA ECIJA

Adviser: ARMAN M. PARAYAO, Ph. .
Co-Adviser: CLARO N. MINGALA, Ph. D.

Lnterococcus sp. from the family of Enterococcaceae, is a gram positive cocei,
tormerly known as group D streptococei. It can be found on the intestinal tract of human,
antmals and also in soil, Whereas, Escherichia coli is a rod shaped, gram negative bacteria
under the family Enterobacteriaceae. They are facultative anaerobic that does not require
oxygen, but grows better in the presence of oxygen. This study was conducted to determine
the antimicrobial resistance profile of Enterococcus sp. and E. coli from soil samples in
sclected carabao farms. Different culture media such as Bile Esculin Agar, MacConkey
Agar and Eosin Methylene Blue Agar were utilized for the isolation of bacteria and VITEK
2 System was used for the identification and determination of antimicrobial resistance
profile. The results revealed that Fnterococcus faecium, Enterococcus durans, and
Enterococcus hirae isolated in soil samples were sensitive to 13 antibiotics, resistant in
three antibiotics and some are intermediate to Erythromycin and Nitrofurantoin, Whereas,
all £, coli isolates were sensitive towards to 37 different antimicrobial agents used and have

a low percentage of resistance to antibiotics.
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INTRODUCTION
Background of the Study

Antimicrobial resistance is the ability of microbes to resist the effects of drugs and
the growth of bacteria is not stopped. The development of antimicrobial resistance among
pathogenic bacteria in the last decades has emerged to public health problem, which has
led to the discussion about the use of antimicrobial agents, especially in agriculture,
nutrition and veterinary medicine (Caprioli et al., 2000). The World Health Organization
recognized the need for an improved and coordinated global effort to prevent antimicrobial
resistance. They provided a framework of interventions to slow the emergence and reduce
the spread of antimicrobial resistant microorganisms (WHO, 2001). However, the
resistance to antimicrobial drugs can emerge either from the acquisition of genes cading
for resistance or the new mutations in the bacterial genome. These genctic changes vary
the defensive functions of the bacteria by changing the target of the drug, by detoxifying
or ejecting the antibiotic, or by routing melabolic pathways around the disrupted point
(Witte, 1998).

Moreover, the use and misuse of antimicrobial drugs can accelerate the emergence
of drug resistant strains. The poor infection control practices, inappropriate food handling
and inadequate sanitary conditions encourage the further prevalence of antimicrobial
resistance (WHO, 2015). Currently, the strains of Enterococcus sp. have a high-level
resistance to antimicrobial drugs such as vancomycin, ampicillin and aminoglycosides

(Marothi ef @l., 2005). While, on the other hand Escherichia coli become susceptible to the
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