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ABSTRACT

This research was conducted on the buffalo leeches from species of Hirudinaria
manillensis species) that can be found in river, ponds and paddy fields in Malaysia.
Leeches are believed to have a potent component of blood anticoagulant similar to
hirudin known as bufrudin. Therefore, the main objective of this study was to
optimize the extracts of leeches by monitoring the effects of leeches’ characteristic,
type of extraction chosen and the strength of anticoagulant from results of
haematology test. The research design was starting from the selection of leeches
followed by the extraction process and ends with blood coagulation test. Briefly, live
leeches have been selected form the farm and are categorized by age and colour;
otherwise dried leeches were purchased in bulk without knowing the original
characteristic of leeches. The hirudin-like compounds were determined from the two
main types of extraction processes either by natural (live) or dried leeches. Both types
of leeches were extracted under certain controlled parameters. Natural extraction of
live leeches is involved only in part of the salivary gland through the bathing or the
force-vomited. Meanwhile, dried-leeches extraction involves the process of
sonication, boiling or soxhlet using hexane. All extracts were collected for
haematology test and several support analyses of HPLC, the concentration of total
protein and comparison with other anticoagulants. Overall results of natural extraction
have shown that leech’s colour or pattern selection is the most influence factor in
increasing the strength of anticoagulant, besides age and size. The most significant
results were seen from the forced-vomited extracts where the leech at the age more
than 8 months and green colour has shown the finest number of prothrombin time
(PT) and activated partial thromboplastin time (aPTT) with high total protein
concentration. Otherwise for dried-leeches extraction, the soxhlet extraction is most
preferable method where their analysis shows satisfaction in any approach before and
after extraction process compared to the boiling and sonication. This study also
verified that refining or preservation process using solvents is not recommended
unless required for the certain purposes because the solvents itself has disturbed the
coagulation time in the blood system. The extracts is then compared with other
anticoagulants which has been estimated the equivalent strength to hirudin by utmost’
1827 ATU/gm for dried leeches and 9850 ATU/gm for natural leech; while the
strength of activity equality to heparin below than 10.6 U/mL; and lastly compared
rivaroxaban in highest concentration equivalent to 286.6 pg/L for dried leeches; and
6162 pg/L for natural leech. Some recommendations were stated to develop better
research in the future.

iv



ACKNOWLEGEMENTS

This study would not be possible without the support from community of Universiti
Teknologi MARA, Shah Alam, especially to Prof. Dr. Ku Halim (main supervisor),
lecturers, staffs and post-graduates from faculties of Chemical Engineering, Civil
Engineering, Applied Science, Pharmaceutical (Puncak Alam) and Veterinary
Department (Puncak Alam). Also appreciation goes to staffs from Innovation
Department and Environmental Laboratory for allowing me to use their equipments
and facilities.

Special thanks to Encik Aziz (traditional practitioner) and staffs from Agro Farm,
Sungai Buluh, with their knowledge, guidance and supplying leeches based on our
demands. And credits are given to institutions and company which involve directly
and indirectly for their helps and guidance.

General acknowledgements regards to colleagues and friends in term of advices and
moral support to complete this study. Finally, this piece dedicated to my parent for the
vision and determination to educate me all along. Alhamdulillah.



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGEMENT

LIST OF TABLES

LIST OF PLATES

LIST OF FIGURES

LIST‘OF ABBREVIATIONS

CHAPTER ONE: INTRODUCTION
1.1 Background of the Study

1.2 Problem Statement

1.3 Research Objectives

1.4 Research Scopes

1.5 Significances of Study

CHAPTER TWO: LITERATURE REVIEW
2.1 Leeches in the Challenging World
2.1.1 Nurturing Leeches Phenomenon
2.1.2 Leeches Livestock in Malaysia
2.2 Assessment on the Leeches’ Extracts
2.2.1 Leeches’ Extraction and Isolation
2.2.2 Protein Determination
2.2.2.1 Chromatograph and Spectrometric
2.2.2.2 Total Protein Assays
2.2.3 Haematology Analysis
2.2.3.1 Type of Blood Inhibitor
2.2.3.2 Blood Coagulation
2.2.3.3 Reproducibility of Haematology Results

vi

Page
ii
iii

iv
ix

Xii

xiv

A W s e

16
18
19
22
22
24
26
26
27
29



2.2.3.4 Models of In-vivo, In-vitro and Ex-vivo
2.2.3.5 Competition between Anticoagulants
2.3 Benefits of Hirudotherapy

2.4 Conclusive Remarks

CHAPTER THREE: RESEARCH METHODOLOGY
3.1 Research Procedures
3.2 Materials and Procedures
3.2.1 Leeches’ Selection
3.1.1.1 Range of Ages
3.1.1.2 Colour Pattern
3.2.2 Extraction Processes
3.1.2.1 Dried-leeches Extraction
3.1.2.2 Natural Extraction
3.2.3 Sample Analysis
3.2.3.1 Protein Determination

3.1.3.2 Haematology Test

CHAPTER FOUR: RESULTS AND DISCUSSIONS
4.1 Properties of Leeches
4.2 Protein Determination
4.2.1 Chromatograph Peaks
4.2.2 Total Protein Concentration
4.3 Coagulation Analysis
4.3.1 Dried-Leeches Extraction
4.3.1.1 Sonication
4.3.1.2 Boiling
4.3.1.3 Soxhlet
4.3.2 Natural Extraction
4.3.2.1 Bathing
4.3.2.2 Force-vomited
4.3.3 Correlations of Coagulation Time
4.3.3.1 Trend of INR

Vil

32
34
38
41

43
44
44
45
46
49
50
54
56
57
59

62
66
66
67
70
70
70

73

73
75
75
78
82
82



