SURVEILLANCE AND IDENTIFICATION OF ANTIMICROBIALI,
RESISTANT Escherichia coli AND Salmonellia IN LIVESTOCK
FARMS, MILK AND MEAT IN ILOCOS REGION

CHRISTINE HOPE PARBO PARCON

An Undergraduate Thesis Submitted to the Faculty of the College of Veterinary
Science and Medicine, Central Luzon State University,
Science City of Mufioz, Nueva Ecija, Philippines
in Partial Fulfillment of the Requirements
for the Degree of

DOCTOR OF VETERINARY MEDICINE

JUNE 2019



ACCEPTANCE SHEET

This undergraduate thesis entitled “SURVEILLANCE AND
IDENTIFICATION OF ANTIMICROBIAL RESISTANT Escherichia coli AND

Salmonella IN LIVESTOCK FARMS, MILK, EGG AND MEAT IN ILOCOS
REGION,” prepared and submitted by CHRISTINE HOPE P. PARCON, in partial

fulfillment of the requirements for the degree of DOCTOR OF VETERINARY
SCIENCE AND MEDICINE, is hereby accepted:

MARVIN/BR SALINAS, DVM CL
Adviser

f
Date Signed

GALA, DVSM, Ph.D.
Co-Adviser

Date Signed

MARVIN A\ VJK.L VA, DVM, Ph.D. RIS

Y C, BATOY, DVM
Co-Adviser

Crtic

fd /]
Date Signed

Date Signed

Accepted as partial fulfillment of the requirements for the degree of DOCTOR OF
VETERINARY SCIENCE AND MEDICINE:

FREDELONB. SZ/;E)N, DVM, MVPH. FREDELON|B. SISON, DVM, MVPH.

Chair, Départment of Pathobiology Colfege Research Coordinator
( b-1Y —A (2
ate Signed Date Signed

VIRGINIA M. VENTURINA, DVSM, Ph.D.
Dean, College of Veterinary Science and Medicine

Date Signed



BIOGRAPHICAL SKETCH

Christine Hope Parbo Parcon was born on December 21, 1996 in Balanga City,
Bataan. Her loving mother Rhoda P. Parcon and grandparents Pedrito and Aurea Parbo
and Exequiel and Josie Parbo guided her from the early stages of her life up to the
present. She fimished her pre-elementary (kindergarten) as first honors at Limay
Elementary School in 2002. She continued her elementary education at Kids Garden
Leamning Center until the fourth grade. She transferred to a nearer school, the Gabaldon
Elementary School where she graduated as 3™ Honorable Mention in 2008. She enjoyed
her secondary education at Limay National High School and graduated in 2012. In that
same year, she took the entrance exam at Central Luzon State University and luckily
passed. She finished her two degrees namely Bachelor of Science in Animal Husbandry
(2017) and Doctor of Veterinary Medicine (2019) in the same institution. She is also a
lifetime member of the Veterinary Circle for 10 where she served as the Deputy General

for Custody (2016-2017), Secretary-general (2017-2018) and Director for Ways and

Means (2018-2019).

111



ACKNOWLEDGMENT

The completion of this study could not have been possible without the guidance,
contribution, assistance and participation of the following people hence, sincerest
gratitude is offered to all of them:

To her loving mother Rhoda P. Parcon, her grandparents Mr. Pedrito G. Parbo,
Mrs. Aurea G. Parbo, Mr. and Mrs. Exequiel G. Parbo, her siblings and relatives Ate
Owen Sen, Nicole Faith, Bienvenido II1, Tita Fe, Tita Lyn and Ate Neneng, for their full
moral and financial support, endless love, prayers and unending care that made the author
strong 1n meeting all the challenges in the completion of the study;

To Dr. Marvin Bryan S. Salinas his adviser, for his encouragement and his red
pen filled with consideration, patience and concern that pushed the author to finish her
research;

To the Biosafety and Environment Laboratory in PCC—National Headquarters led
by her co-adviser Dr. Marvin Villanueva and Dr. Claro Mingala for their guidance in
finishing this study;

To Ms. Paula Blanca Gaban, the research assistant of this project, for her
supervision, great contribution, loving care and advices that helped the author accomplish
her work;

To Dr. Cristo Rey C. Batoy, her critic, for his good ideas that helped the author in
making the study more informative;

To Dr. Fredelon B. Sison, for his supervision in the technical writing and

formatting of this research;

I\



To the Provincial Veterinary Office headed by Dr. Arcely G. Robeniol and all the
farm owners, for helping and permitting the author in collecting samples and gathering
information from the different farms and slaughter houses in Pangasinan;

To my co-student researcher in the AMR project, Rome Alfred C. Aguirre, Shaira
Flor I. Cacho, Christopher Daniel C. Leynes and Allen Dale E. Valenzuela, for their
unending support to the author in the fulfillment of this work;

To her VCI0 family, friends, relatives, colleagues, acquamtances and dogs who
have helped the author to achieve her objectives; and

Above all, thanks to the Almighty GOD, for this humble piece of work would not

be completed without HIS grace and blessings.



TABLE OF CONTENTS

PAGE
LIST OF FIGURES ix
LIST OF PLATES X
LIST OF TABLES X1
LIST OF APPENDICES Xii
LIST OF APPENDIX PLATES Xiii
LIST OF APPENDIX TABLES Xiv
ABSTRACT XV
INTRODUCTION 1
Background of the Study 1
Objectives of the Study 2
Significance of the Study 3
Time and Place of the Study 3
Scope and Limitation of the Study 3
REVIEW OF RELATED LITERATURE 4
The Philippine Livestock and Poultry Industry 4
[locos Region 6
Escherichia coli 8
Morphology and Cultural Characteristics 3
Strains 9
Epidemiology 10
Transmission 11
Pathogenesis 12
Clinical Findings and Lesions 13
Bacterial Isolation and Identification 14
Brain Heart Infusion (BHI) Broth 14
MacConkey Agar 15
Tryptone Soya Agar (TSA) 15
Triple Sugar Iron (TSI) Agar 16
Lysine, Indole, Motile Medium (LIM) 16

vi



MR-VP Broth

Simmons Citrate Agar

Kovac’s Reagent

Methyl Red Indicator (MR Test)

o — Naphtol and Potassium Hydroxide (VP Test)

Salmonella

Morphology and Cultural Characteristics

Species, Serotypes and Serovars

Epidemiology

Transmission

Pathogenesis

Clinical Findings

Bacterial Isolation and Identification
Tryptone Soya Agar (TSA)

Buffered Peptone Water (BPW)
Rappaport Vassiliadis (RV) Broth

Xylose Lysine Deoxycholate (XLD) Agar
Modified Semisolid Rappaport Vassiliadis (MSRV)

Agar

Triple Sugar Iron (TSI) Agar

Lysine, Indole, Motile Medium (I.IM)
Kovac’s Reagent

Antimicrobial Susceptibility Testing

Disk Diffusion Method
Broth Dilution Method

Antimicrobial Resistance

AMR in Escherichia coli
AMR 1n Salmonella

MATERIALS AND METHODS

Sample Collection
Bacterial Culture

Isolation and Identification of Escherichia coli
Isolation and Identification of Salmonella sp.

Antibiotic Sensitivity Testing

Vil

17
18
19
19
19

20

20
21
22
23
24
25
26

26
27
27
28

29
29
30

-
J

31



Interpretation of Results

RESULTS AND DISCUSSION

Identification of E. coli and Salmonella sp.
Prevalence and Antimicrobial Sensitivity Patterns of the £. coli and

Salmonella sp.

SUMMARY, CONCLUSION AND RECOMMENDATIONS

LITERATURE CITED

APPENDICES

viil

42

43

43

51

63

65

79



FIGURE

LIST OF FIGURES

Map of the Ilocos Region
Fscherichia coli on a MacConkey agar
Salmonella enterica pure culture on blood agar

Susceptibility pattermns of £. coli isolates from meat and swab
samples collected in Ilocos region

Susceptibility pattemns of Salmonella isolates from meat
collected in Ilocos region

Non-ESBL and ESBL candidate E. coli from Ilocos region

Non-ESBL and ESBL candidate Sa/monella from Ilocos region

X

PAGE

21

51

57

61

62



LIST OF PLATES

PLATE PAGE
1 Morphological appearance of Escherichia coli isolated from
Ilocos region in MacConkey agar 44
2 Morphological appearance of Lscherichia coli isolated from
Ilocos region in Eosin Methylene Blue agar 45
3 Biochemical test results of Escherichia coli from Hocos region 46

4 Biochemical test results of Salmonella spp. from Ilocos region 47



TABLE

1

LIST OF TABLES

Total number of samples collected from the Ilocos region

Frequency distribution of confirmed E. coli and Salmonella spp.
per commodity

Antibiotic used by swine and poultry farms in Ilocos region

Resistance of £, coli isolates from Ilocos region to 14
antimicrobial agents.

Antimicrobial drug resistance patterns of E. coli isolates from
[locos region (n=68)

Resistance of Salmonella isolates from Ilocos region to 14
antimicrobial agents

Antimicrobial drug resistance patterns of Salmornella isolates
from Ilocos region (n=13)

X1

PAGE

43

47

53

55

59

60



APPENDIX

[

I1

[II

VII

LIST OF APPENDICES

Questionnaire
Procedures

Composition of Solution
References

Raw Data

Plates

Expenses

Xil

PAGE

80

84

35

88

101

105



APPENDIX PLATE
1
2
3
4
A

LIST OF APPENDIX PLATES

Buying of meat samples from the wet market in
Calasiao, Pangasinan

Preparation of MacConkey agar for E. coli selection

Biochemical test procedure for the identification of
Salmonella

Antibiotic sensitivity test of an Ischerichia coli
isolate in Mueller-Hinton agar

Antibiotic sensitivity test of a Sal/monella sp. isolate
in Mueller-Hinton agar

Xiil

PAGE

101

102

102

103

104



APPENDIX TABLE

1

2

10

11

13

LIST OF APPENDIX TABLES

Composition of blood agar base (infusion agar)

Main biochemical reactions of Escherichia coli

Main biochemical reactions of Salmonellaspp.
Standard list of zone size interpretative criteria for
antibiotic susceptibility test of antibiotic against £.
coli

Standard list of zone size interpretative criteria for
antibiotic susceptibility test of antibiotic against

Salmonella

Number of meat, egg and milk samples collected and
processed from the Tlocos region

Number of swab samples collected and processed
from the Ilocos region

Biochemical test results of £. coli
Biochemical test results of Sa/monella
Data summary of Escherichia coli
Data summary for Sa/monella

Results of antibiotic sensitivity testing of
Escherichia coli isolates from Ilocos region

Results of antibiotic sensitivity testing of Salmonella
isolates from Ilocos region

X1V

PAGE

34

85

85

86

87

88

88

89

95

96

96

97

100



ABSTRACT

PARCON, CHRISTINE HOPE P. College of Veterinary Science and
Medicine, Central Luzon State University, Science City of Mufioz, Nueva Ecija, June
2019, SURVEILLANCE AND IDENTIFICATION OF ANTIMICROBIAL

RESISTANT Escherichia coli AND Salmonella IN LIVESTOCK FARMS, MILK
AND MEAT IN ILOCOS REGION

Adviser: MARVIN BRYAN S. SALINAS, DVM.
Co-Advisers: MARVIN A. VILLANUEVA, DVM, Ph.D.
CLARO N. MINGALA, DVM, Ph.D.

The study was conducted to determine the prevalence of antibiotic-resistant
Escherichia coli and Salmonella spp. from the livestock and poultry animals and their
products in the llocos region.

A total of 150 meat samples (pork, beef, and chicken meat), milk and swab
samples (environmental, rectal and cloacal) were collected in the wet markets,
supermarkets, abattoirs and livestock and poultry farms in seven (7) seclected
municipalitics in Pangasinan namely Alaminos, Mangatarem, Calasiao, San Nicolas,
Asingan, Natividad and San Quintin. After bacterial culture, the isolates were subjected
to biochemical test for confirmation of Salmonella and Escherichia coli which then
underwent antibiotic sensitivity testing in 14 different antimicrobials.

Results of bacterial culture and biochemical testing revealed that 53.33% (40/75)
of the collected samples were positive to £. coli and 10.67% (8/75) to Salmonella.
Antibiotic sensitivity test results showed that E. coli and Salmonella spp. were highly
resistant to tetracycline, chloramphenicol, cotrimoxazole, ampicillin, streptomycin and
gentamicin. The most frequent resistance pattern found in Ilocos £. coli isolates was

AMP-C-COT-K-TET and AMP-TET for Safmonella. From the total number of E. coli

XV



and Salmonella sp. isolates, 63.24% and 100% were observed to be multi-drug resistant

strains, respectively.

Keywords: Antimicrobial resistance; Escherichia coli; Salmonella; llocos region
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