UNIVERSITI TEKNOLOGI MARA

CHANGES IN THE METABOLISM PATHWAY OF
LIVER ORGAN INFECTED WITH
KLEBSIELLA PNEUMONIAE

ADILA HANI BINTI MOHD NAZARI

Thesis submitted in fulfilment
of the requirements for the degree of

Bachelor

Faculty of Pharmacy

2015



ABSTRACT

Klebsiella pneumoniae is one of the most common multidrug resistant bacteria. One
of the reasons is increased number of extended-spectrum beta-lactamases produced by
the bacteria. With metabolomics, new drug targets can be discovered to treat bacteria
that are capable of multiple drug resistance enzymes. This study aims in profiling the
changes in the metabolism of the K. pneumoniae infected liver organ using LC/MS-
QTOF and to identify metabolism pathway involved in the infected liver organ. This
study is done by using normal and K pneumoniae infected liver organ of Rattus
norvegicus. The organs were cut to get similar weight and solidified using liquid
nitrogen. Then, the organs were grinded to turn them into powder. Several solvents
were used to extract the sample; such as methanol, chloroform, acetonitrile and
distilled water. The samples were injected into LC/MS-QTOF for analysis. MetPa; a
web-based tool is used to analyze and visualize metabolic pathway. Based on the
metabolic profiling and metabolic pathway analysis, liver organ infected with
K.pneumoniae showed changes in two metabolic pathways which include retinol and
arachidonic acid metabolism. The role of retinoic acid in retinol metabolism pathway
in infection is to promote differentiation of T and B cells, thus induce immune
tolerance while, leukotriene A4 is an intermediate of a potent chemotaxis. The
presence of retinoic acid and leukotriene shows they may be involved in
K.pneumoniae infection in liver organ. Therefore, validation is required so that it can
be use as biomarker in Klebsiella pneumoniae diseases.



ACKNOWLEDGEMENT

In the name of Allah, the Most Gracious and the Most Merciful

All praise to Allah for blessing me in completing this thesis. I would like to express
deepest appreciation to my supervisor, Professor Dato’ Dr. Mohd. Zaki Salleh for
providing me this opportunity to work on this project, his encouragement and
inspiration to complete this project smoothly. Sincere gratitude I would place to my
co-supervisor, Professor Dr Teh Lay Kek for her continuous support, knowledge,
guidance and lots of great idea.

I am extremely grateful and indebted to Mr Mohd Izwan b. Mohamad Yusof, for his
sincere thought, great and valuable guidance throughout this research project. Special
thanks to my friends who always care and help me especially Normi Asmida and
Nurnazurah. I also place my sense of gratitude to one and all who, directly or
indirectly, have lent their helping hand to make this thesis possible.

I would like to take this opportunity to say thanks to members of Integrative
Pharmacogenomic Institute (iPROMISE) for providing facilities and their kind
cooperation upon completion of this project. Last and foremost, deepest gratitude to
my beloved mother, and siblings who endlessly
giving support, teach and love me.



TABLE OF CONTENTS

Page

ABSTRACT cinaunssnmsonsssiimissssmivesis s s (i s i
ACKNOWLEDGEMENT ......ccoviiniiiiniinenniiissncssissnsssicssssssssssssssssssssssssssssssssssssssns ii
TABLE OF CONTENTS ssuanssssmsissvinssmssssesosssesnmssmmess s s asssis o iii
LIST OF TABLES .....uutitieiitinncnncssisssessesssssssssssssssssssessssssssssssssssssssssssssssssssses \%
LIST OF FIGURES «uiconsssessmnsmsnemssinissesmnssosssissssenscssmssssassass s e sasmsssass vi
CHAPTER 1: INTRODUCTION .ocovmessrosmsmmmsansmmssosnnsnssonmsuseosssssssosnisssssasesssy 1
Backpronind OF SEAY - s annummnssnrsissns masmso i mmesis oo e s ssssske s 1
Problenm Stateniplils o oo isameesisms 3
SONILON. consnssmmmmemmnmmmnsmemsss s e RIS AR Y R ARV RS RSO AT TR RS RO H A VA ATARR ERTRRENSS 3
L1, KIDJECHINES ..o cuommmmmssmsmssmansmsmsmmsmmimmessm s msssssamsmssss s s s osis mas sessame s samswassomsss 4
1.2. Significance of StUAY ......cc.cooiiiiiiiiiiiie e 4
CHAPTER 2: LITERATURE REVIEW .cccciuusssansssscsesssssssassssssassassonsassssassnasssssans 5
2.1. Klebsiella pneumoniae............coeeeeeniecisenniennseinsnisensensnnnsnssississsssssssssssesees 5
DL 1 A OO 0munsmmsecsmusrsssmmmnsisinismonme e nssss o s sessssies s s s S A A AR O 6
2.1.2. ANBDIOtIC TEBISIAMICE ... c.cornsus i smmemnssssmosmmyemmrassussss smssmssesussspysasssarssssswrsssssvavas 7

20 L1110 L 11T PSS G———— 8
2.2.1. BIOMATKET ....ciiiiiiiieitce et 11
2.2.2. Advantages LLO-MS igver NMR anid GC-MS ,....xwmmmassspsnssmssssnmssspsosnm 11
2.2.3. Pathatay OF GISBASE .......c.come cnrnemumsmanssmmimsm msmessamsimasismren sanemns s s sy csmes 12

2.3. RAt SPECIES cvveressansesasssnasasosassssnsrsasaesssnessarsssnsarsanarssnsorsanssassassasarsssusssansvssussansossan 13



CHAPTER 1

INTRODUCTION

1.1. BACKGROUND OF STUDY

Bacteria are organisms that can inhabit in many places. Some even can live in water
with high temperature. It is not surprising that bacteria also live in human body and
they are called the normal flora. These bacteria are ‘good’ bacteria because they aid
human body to digest and absorb nutrients in the gastrointestinal tract especially the
intestine. Medications are needed to kill or to prevent the growth of bacteria in order

to prevent further derangement of the metabolism system of the hosts.

Klebsiella pneumoniae is one of the genus from Enterobacteriaceae family. In recent
years, K.pneumoniae has become one of the most common bacteria causing
multidrug resistant in hospital. In Asian countries, Gram negative bacilli (GNB) was
reported to be the culprit of 13.0% of the infections found in hospitalised patients;
among which K pneumoniae was isolated in 6.3% of the cases and mainly from

sputum. Another 2.0% (17) of the cases were bacteremia (Peto et al., 2014).

One of the reasons which caused the increase of bacterial resistance was the
increased production of extended-spectrum beta-lactamases enzyme by the bacteria.

There are three types of carbapenemases enzymes which are produced by



