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Haruan (Channa striatus) fillet and mucus extracts have been proven to exhibit a dose-

dependent antinociceptive activity and enhanced morphine effect. 

This current study is to establish some of the physical and chemical properties of the 

bioactive components responsible for haruan antinociceptive activity. Five types of 

solvents (water, methanol, ethanol, chloroform and chloroform:methanol) were used 

to extract the respective components from freeze-dried haruan fillet. Various salts 

(NaCI, KCl, CaCh, MgCh and their combinations (MS» were used to study the 

involvement of ionic components in mediating the antinociceptive activity of haruan 

extract. The aqueous portion obtained after a chloroform:methanol extraction of fresh 

haruan fillet was filtered using three types of Millipore filters (30,000, 1 0,000 and 

5,000 Nominal Molecular Weight Limit (NMWL», respectively. Lastly, the aqueous 

portion, filtered using the 5,000 NMWL Millipore filters, was purified using the High 
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Performance Liquid Chromatography (HPLC) procedure. All of the prepared solutions 

were then subjected to antinocieptive activity evaluation using the abdominal 

constriction test. All the data obtained were analysed using the Student's t-test or One­

Way Analysis of Variance (ANOVA) to determine the presence of respective activity 

with P<0.05 as the limit of significance. 

From the data obtained, the components appear to be a combination between water­

soluble and fat-soluble compounds, which may act alone, as in distilled water (DHzO) 

and chloroform extracts, or act together, as in chloroform:methanol, methanol and 

ethanol extracts. Furthermore, the ability to exhibit the activity after extraction in 

polar, moderately polar and non-polar solvents suggested the presence of peptide 

compounds. 

The activity was improved in the presence of Na+, K+, Caz+ and Mgz+ or their 

combination (MS) in a concentration-dependent manner and can be increased without 

increasing the extract concentration. Furthermore, Ca
2+, Mgz+ and MS have greater 

influence on the antinociceptive activity of haruan extract compared to Na+ and K+. 

The components also appear to be of two molecules. The first molecule is believed to 

have a molecular weight (MW) less than 5,000 MW while the second molecule is 

thought to have a molecular weight between 1 0,000 and 30,000 MW, respectively. 



The HPLC fraction of aqueous extract, filtered using the 5,000 NMWL filters, was 

also found to exhibit a dose-dependent activity, thus, indicating the presence of 

molecule with molecular weight less than 5,000 MW. 
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Ekstrak-ekstrak daging dan mukus haruan (Channa striatus) telah dibuktikan 

mempunyai kesan antinosiseptif berkadaran dengan peningkatan dosnya dan juga 

meningkatkan kesan morphine. 

Kaj ian terbaru ini bertujuan menentukan sifat-sifat fizikal dan kimia komponen 

bioaktif yang bertanggungjawab keatas aktiviti antinosiseptif haruan. Lima jenis 

pelarut (air, metanol, etanol, kloroform dan kloroform:metanol) telah digunakan untuk 

mengekstrak komponen bioaktif terbabit dari filet haruan yang telah dibeku-

keringkan. Pelbagai garam (NaCl, KCI, CaCh, MgCh dan kombinasi diantara mereka 

(MS», telah digunakan untuk mengkaji penglibatan komponen-komponen ionik 

sebagai perantara aktiviti antinosiseptif ekstrak haruan. Bahagian akues yang didapati 

selepas proses pengekstrakan filet haruan segar menggunakan kloroform: metanol telah 

menjalani proses penapisan menggunakan tiga jenis penapis Millipore (30,000, 10,000 
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and 5,000 NMWL), masing-masing. Akhir sekali, bahagian akues tersebut, ditapis 

menggunakan penapis Millipore 5,000 NMWL, telah ditulenkan menggunakan kaedah 

Kromatografi Cecair Performans Tinggi (HPLC). Kesemua larutan yang telah 

disediakan itu kemudiannya dinilai aktiviti antinosiseptifnya menggunakan uJIan 

pencerutan abdominal. Kesemua data yang telah diperolehi dianalisa menggunakan 

Student's t-test atau One-Way Analysis of Variance (ANOVA) untuk menetukan 

kehadiran aktiviti terbabit dengan P<0.05 sebagai had signifikan. 

Daripada data-data yang telah diperolehi, komponen-komponen tersebut mungkin 

terdiri daripada kombinasi diantara bahan larut air dan larut lemak yang mungkin 

bertindak bersendirian, seperti didalam ekstrak-ekstrak air suling (DHzO) dan 

kloroform, atau bertindak bersama-sama, seperti didalam ekstrak-ekstrak 

chloroform:methanol, methanol dan ethanol. Disamping itu, kehadiran aktiviti selepas 

pengekstrakan didalam pelarut-pelarut organik bersifat polar, separa polar dan tidak 

polar, mencadangkan kehadiran bahan peptide. 

Aktiviti tersebut juga didapati meningkat dibawah kehadiran Na+, K+, Caz+ and Mgz+ 

atau kombinasi diantara mereka (MS) berkadaran dengan peningkatan kepekatan ion­

ion tersebut dan boleh ditingkatkan tanpa perIu menambahkan kepekatan ekstrak 

terbabit. Disamping itu, Caz+, Mgz+ dan MS lebih mempengaruhi aktiviti antinosiseptif 

ekstrak haruan berbanding Na+ dan K+. 
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Komponen tersebut mungkin juga terdiri dari dua molekul. Molekul pertama 

dipercayai mempunyai berat molekul kurang daripada 5,000 MW manakala komponen 

kedua dijangkakan mempunyai berat molekul diantara 1 0,000 dan 30,000 MW, 

. . 
masmg-masmg. 

Fraksi HPLC, dari ekstrak akues yang ditapis menggunakan penapis 5,000 NMWL, 

juga menunjukkan aktiviti yang berkadaran dengan dosnya, seterusnya mencadangkan 

kehadiran molekul dengan berat molekul kurang daripada 5,000 MW. 



IX 

ACKNOWLEDGEMENTS 

"In the name of ALLAH S.W.T., the Most Benevolent and Most Merciful. 

All gratification are referred to ALLAH S.W.T." 

I would like to take this opportunity to thank my chairman of supervisory 

committee, Associate Professor Dr. Abdul Manan B. Mat Iais whose expert guidance, 

advice and support has helped me to complete this research. His kindness, affection, 

encouragement and moral support gave me the courage and ability to overcome all the 

problems, which I have faced from time to time during the course of my work. I would 

like to extend my heartfelt appreciation to him for his invaluable advice and 

continuous comments, which brighten my future through the experiences that I have 

gained from him. 

I am also indebted to members of my supervisory committee, and I wish to 

express my special appreciation to Professor Dr. Abdul Salam B. Abdullah for his 

interest and invaluable suggestions that had enabled me to carry on with my project 

successfully. 

I am also very grateful to my third co-supervisor Associate Professor Dr. 

Mohamed Ali B. Rajion for his interest, concern and for providing me some of the 

important facilities to carry out the research work. 



x 

A word of thanks and very sincere gratitude and appreciation to my fourth co­

supervisor Dr. Mohammad Nazrul Hakim B. Abdullah, who have insist on helping me 

to check my thesis draft, for his time, effort and continuous encouragement and 

suggestion. 

I also would like to express my appreciation to all the staff of the Physiology 

Laboratory, Department of Biomedical Sciences, especially Mr. Johari B. Ripin, Mr. 

Kufli B. Che Nor, Mrs. Zainab Bt. Nasri and Mrs. Rosmawati Bt. Hanipah for their 

kindness, assistance and cooperation during the preparation of chemical solutions. 

I would like to thank Dr. Mohd. Fuad B. Matori, who has shared the same 

laboratory and room with me, and Kak Hasiah Bt. Ab. Hamid for their moral support 

and invaluable suggestions that had enabled me to carry on my project even though I 

have been through a lot of though time during my stay there. And I would like to 

thank Dr. Mohd. Khairi B. Hussain, Dr. Izzeldin Babiker Ismail and Dr. Goh Yong 

Meng for their invaluable and continuous suggestion and help in preparing this thesis. 

Lastly, I would like to express my most sincere and warmest gratitude to my 

families and Shariah Loh Bt. Long for their prayers, love, generosity and moral inputs 

during my study. 



XI 

I certify that an Examination Committee met on 27th January 2001 to conduct the final 
examination of Zainul Amiruddin B. Zakaria on his Master of Science thesis entitled "Some 
Physical and Chemical Properties of the Bioactive Components Responsible for 
Antinociceptive Activity ofHaruan (Channa striatus) Extracts" in accordance with Universiti 
Pertanian Malaysia (Higher Degree) Act 1980 and Universiti Pertanian Malaysia (Higher 
Degree) Regulations 1981 .  The committee recommends that the candidate be awarded the 
relevant degree. Members of the Examination Committee are as follows: 

MD. NORDIN BJ. LAJIS, Ph.D. 
Professor 
Institute ofBiosciences 
Universiti Putra Malaysia 
(Chairman) 

ABDUL MANAN MAT JAIS, Ph.D. 
Associate Professor 
Department of Biomedical Sciences 
Faculty of Medicine and Health Science 
Universiti Putra Malaysia 
(Member) 

ABDUL SALAM ABDULLAH, Ph.D. 
Professor 
Department of Biomedical Sciences 
Faculty of Medicine and Health Science 
Universiti Putra Malaysia 
(Member) 

MOHAMED ALI RAJION, Ph.D. 
Associate Professor 
Department of Biomedical Sciences 
Faculty of Medicine and Health Science 
Universiti Putra Malaysia 
(Member) 

MOBD. NAZRUL HAKIM ABDULLAH, Ph.D. 
Department of Biomedical Sciences 
Faculty of Medicine and Health Science 
Universiti Putra Malaysia 
(Member) 

-
• GBAZALI B. MOBA YlDIN, Ph.D. 

Professor 
Deputy Dean of Graduate School 
Universiti Putra Malaysia 

Date: 2 2 FEB 20m 



XII 

This thesis submitted to the Senate of Universiti Putra Malaysia has been accepted as 
fulfilment of the requirement for the degree of Master of Science. 

MOHD. GHAZALI MOHAYIDIN, Ph.D. 
Professor 
Deputy Dean of Graduate School 
Universiti Putra Malaysia 

Date: 



XIII 

DECLARATION 

I hereby declare that the thesis is based on my original work except for quotations and 
citations, which have been duly acknowledged. I also declare that it has not been 
previously or concurrently submitted for any other degree at UPM or other 
institutions. 

c:.---

ZAINUL AMIRUDDIN B. ZAKARIA 

Date: February 10,2001 



TABLE OF CONTENTS 

DEDICATION . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  , . . . . . . . . . .  ' "  . .  . 

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ABSTRAK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ACKNO�LED(;E�ENTS . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

APPROVAL SHEETS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DECLARATION FORM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

LIST OF PLATES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  , . . . . . . 

LIST OF TABLES . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

LIST OF FI(;URES . . . . . . . . . . .  , ' " . . . . .  , . . . . . . .. . ' "  . . . . . . . . . . . . .  , .. . . . . . . . . . . . .  . 

LIST OF ABBEREVIATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

CHAPTER 

1 INTRODUCTION . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . 

Definition of Pain (Nociception) . . ... .. .. ..... . .. . . . ....... '" 
Definition of Antinociceptive Activity/Analgesia ........ . 

Analgesic Drugs . ... .. ..... . . .. . .. ..... .... .. .. . . . . . .. .. .. . .. . .  . 

Marine Natural Products . .. .. ... .. . ......... .. . . ... . . .... .. ... . 

Haruan (Channa striatus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

The Objectives of the Study ... . ... .. ...... . .. ... ... .. . .. ... . .  . 

2 LITERATURE CITED . . . . .  , . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . 

Acute and Chronic Pain .. ..................................... . 

Mechanism of Pain .................... ......... , . . . . . . . .  , . . . . .  . 

Arachidonic Acid . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pain Receptors (Nociceptors) '" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Drugs Receptors .......... . ... . . . ...... . ...... ... .......... . . .. . 

Countering Pain ................................................ . 

The Role of Capsaic:in Receptors ... .... ... . ... .... . 

The Role of Sodium Channels ... .. . . . . . . . . ..... . .. .  . 

The Roles of Protein Kinase C . . . . ......... . . . ...... . 

The Next Steps ...... . ... ....... .. .................... . .  

Types of Analgesics .. ... .. .............. . . . . . . .. . . ...... ... . .. . 

Marine Natural Products: Significance and Overview ... . 

Biological Screening of Marine Samples .... , . . . . . . . . . . . .  . 

Natural Analgesic Compounds . . .... . , . . . . . . . .  , . . . .  ' "  . . . . . .  . 

Plant-derived Natural Analgesic Compounds . . ... . 

Animal-derived Na1ural Analgesic Compounds .. . 

XIV 

Page 

II 
III 
VI 
IX 
XI 

XIII 
XVIII 

XX 
XXII 
XXIV 

1 
1 
2 
2 
3 
3 
5 

6 
6 
7 
9 
9 

12 
15 
15 
16 
17 
17 
18 
19 
21 
22 
22 
24 



CHAPTER 

3 

Other Analgesic Compounds ...... ........ ......... . 
Haman (Channa striatus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pre-filleting Handling of Fresh Water Fish ... ............ .. 
Filleting of Fresh Water Fish .. ... ..... ...... ............ .. ' "  

Mucus of Fresh Water Fish .. . ' "  . ..... ' "  . . ..... ..... . ..... .. 

Various Solvents for Extraction ... ......... ... ... .. ......... . 
Water ..... .. ... ... ... .... .... ........... ... .. ......... .. . 
Methanol ... ... ' "  . ...... .. ... . .. ... .. . ..... . ' " ... . . , ' "  

Ethanol ... ... .  , . . ...... . . . . , ... .. ... . . ..... ............ .  . 
Chloroform .. ... ....... ... .... ..... ...... ... ........... . 
Chloroform:methanol ..... .. ......................... . 

Solvents Extraction and Isolation of Bioactive 
Compound from Natural Products ......... ...... ' "  ...... ' "  

Salts ..... ....................... ... ....... .... .... ....... ......... . 
Roles of Commonly Used Salts ........ ............. ...... ' "  

Ultrafiltration Process .... .... .................. ...... ....... ' "  

A ·  
. . A ntmoclceptIve ssay ..... ... .. ............. .... ...... ....... . 

PRELIMINARY INVESTIGATION ON THE 
ANTINOCICEPTIVE ACTIVITY OF WATER-, 
METHANOh,ETHANO�,CHLOROFORM-AND 
CHLOROFORM:METHANO� EXTRACTS OF 
HARUAN (Channa striatus) ............................... .. 
Introduction . ... .......... ....... .. ... ..... .. .. ....... ......... " 

Methodology .............. .......... ...... .. ...... ............. . 
Preparation of Freeze-dried Haman Fillet ... .. .... . 
Preparation of Freeze-dried Haman Fillet 
Extracted with Various Solvents for 
Antinociceptive Activity Study ..... ...... ......... .  . 
Experimental Animals '" ... ... ...... ........ ....... . . .  

Antinociceptive Assay ............. .. ............... '" 

Statistical Analysis .................................... . 
Results .. ...... .. ..... . , ...... . ........... , ' "  .. . . , ............... . 

Preparation of Freeze-dried Haman Fillet .... ..... . 
Water Extract of Freeze-dried Haman Fillet ... ... . 
Methanol Extract of Freeze-dried Haman Fillet .. . 
Ethanol Extract of Freeze-dried Haman Fillet ..... . 
Chloroform Extract of Freeze-dried Haman Fillet 
Chloroform: methanol Extract of Freeze-dried 
Haman Fillet ... ........ .... ........... ..... ............ . 

xv 

Page 

27 
28 
33 
34 
34 
36 
38 
38 
38 
39 
39 

40 
40 
42 
43 
44 

46 
46 
47 
47 

50 
51 
55 
55 
58 
58 
58 
58 
60 
60 

60 



XVI 

CHAPTER Page 

4 

5 

Comparison on the Antinociceptive Activity of 
Various Solvents Extracts of Freeze-dried Haman 
Fillet Against Control Group ............ ... 63 
Comparison on the Antinociceptive Activity of 
Various Solvrents Extracts of Freeze-dried 
Haman Fillet at Same Dosage (glkg) .... ... ..... . .. .  69 

Discussion ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 4  

EFFECTS OF VARIOUS SALTS SOLUTION IN 
DIFFERENT CONCENTRATIONS ON HARUAN 
ANTINOCICEPTIVE ACTIVITY ...... ' "  ........... ... . 
Introduction ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... .... ,. 
Methodology ... . . . ...... . . . . . . .. . . . . . . . . . . . . . . . . ... . . . . . . .. . ... . 

Preparation of Fresh Haman Fillet .. . . . . . . . . . . . . . . .  . 
Preparation of Various Salts and Their Mixtures 
(MS) Solutions in Different Concentrations (mM) 

Preparation of Mixtures Solutions of Haman Fillet 
with Distilled Water or Respective Salts .. .... .. .. , .  

Experimental Animals ... . . . . .. . . . . . . . . . . . . . .......... . 
Antinociceptive Assay .. . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Statistical Analysis . . . . . . . . . . . . ... . . . . . . .. . . . . . . . ... ... . 

Results .. . . . . . . . . . . . . . ... . .. . . . . . . .  , ..... . .. ..... ....... ..... .. ... . 
Comparison on the Antinociceptive Activity of Haman 
Extracts Treated With Various Salts Solutions in 
Different Concentrations (mM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Comparison on Antinociceptive Activity of Haman 
Extracts Treated with Same Concentration (mM) of 
Respective Salts . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Discussion .. . . . . . . . ... . . . . .. . . .. .. ... . . . . . . . . . ... . .. . . . . . . . . . .... . 

STUDY ON THE ANTINOCICEPTIVE ACTIVITY 
OF NON-FILTERED AND FILTERED AQUEOUS 
EXTRACTS OF HARUAN (Channa striatus) IN 
MICE ........................................................... . 
Introduction .. . . . . . . . . .. .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .... ,. 
Methodology .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . ... . . . .. . ... . 

Preparation ofHaruan Fillet . . . . . . . . . . . . . . . ... . . . ... .. 
Preparation ofHaruan Aqueous Extract .. . ........  . 
Experimental Animals .... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

Antinociceptive Assay .. . . . . . . . . . . . . . . . . . . . ... ... ..... . 
Statistical Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

81 
81 
83 
83 

83 

83 
84 
85 
85 
86 

86 

96  
102 

107 
107 
109 
109 
109 
112 
116 
116 



XVII 

CHAPTER Page 

6 

7 

Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 117 
Discussion .... .. ... ... .. . . . . . . . . . .... .... .. . . . .. . . .. . . . . .. . .. . .. . 131 

SCREENING OF THE ANTJNOCICEPTIVE 
ACTIVITY IN HARUAN (Channa striatus) IDGH 
PERFORMANCE LIQUID CHROMATOGRAPHY 
(HPLC) FRACTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  . 
Introduction '" . . . . . . . .. . . . .... . . ... . .. . . . .. . ... . . . .. . . .. . . . . .. . . . 
Methodology .... .... .. ... ... ..... .... ... ... ... .. . .. . .. .... .. ... . 

HPLC Fraction ofHaruan .. . .... .. .. . . . . . . . . . . . .. . . .. . 
Preparation ofHaruan Fillet . .... ... . ... . . . . . . . .. .... . 

Preparation ofHaruan Aqueous Extract ... . , . . .. .. . 
HPLC Analysis ... . .. ...... .... ..... ... ...... .. . ...... . . 

Preparation of Haruan Extracts from the Fraction 
Obtained through HPLC ... .... .......... .... .... .. .. . 

Experimental Animals ....... .... ... ... " ... . . .. . . . . . .  . 
Antinociceptive Assay '" . .. . ... . . . . . . . . . . . . .. . .. . . ... . 

Statistical Analysis . . . . . . . . . .. . ... .. ... . . . . . . . . . . .... .. . 

Results . .. ... ... .... ... .. .. .... .. .... ... . .. ... .... .. ... ' "  . . . . . . . . . 

Discussion '" . . . . . .. . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . .. . . . . .. . . . .  . 

GENERAL DISCUSSION AND CONCLUSION . . . . .  . 

138 
138 
140 
140 
140 
140 
142 

142 
143 
144 
144 
145 
147 

150 

REFERENCES . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . . .. . .  157 

APPENDICES . . .  '" ............................................. '" ... . .. ... ...... 168 

VITA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190 



Plate 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

LIST OF PLATES 

Haman (Channa striatus), a Freshwater Fish ............ . 

Precleaned Haruan before Filleting Process ..... .......... . 

Fresh Fillet of Haruan '" . .. .. . . . .... .. . . . .. . . .  , . . . .  ' " . . . . . . . . . 

Freeze-dried Fillet of Haruan ................................ . 

Male Albino Balb-C Mice .................................... . 

Subcutaneous Administration of Reaction Solutions ..... . 

Intraperitoneal Administration of Acetic Acid ............ . 

Abdominal Constriction in Mice after Intraperitoneal 
Administration of Acetic Acid ............................... . 

Abdominal Constriction in Mice after Intraperitoneal 
Administration of Acetic Acid ......................... ...... . 

Water Extract of Freeze-dried Fillet of Haruan '" . . . . .. . .  . 

Methanol Extract of Freeze-dried Fillet of Haruan ........ . 

Ethanol Extract of Freeze-dried Fillet of Haruan .......... . 

Chloroform Extract of Freeze-dried Fillet of Haman ..... . 

Chloroform:methanol Extract of Freeze-dried Fillet of 
Haman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Chloroform:methanol Extraction of Cut Haruan Fillet .... 

Chloroform:methanol Extraction of Uncut Haruan Fillet . 

Two Layers of Supernatant were Obtained after 
Chloroform: methanol Extraction of Haruan Fillet 
Overnight ...... . ............ .......... . . . ....................... . 

XVIII 

Page 

4 

48 

48 

49 

52 

54 

56 

56 

57 

59 

59 

61 

61 

62 

110 

110 

111 



Plate 

18 

19 

20 

21 

22 

The Aqueous Layer is Whitish in Colour and the 
Chloroform:methanol Layer is Yellowish in Colour ... '" 

Types of Filters Used for Separation of Compounds was 
Determined by the Colour on its Cover (Blue for 30,000 
NMWL, Grey for 10,000 NMWL and Black for 5,000 
NMWL) . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Before Centrifugation Process the Aqueous Sample was 
Filled in the Upper Part of the Filters ....................... . 

The Supernatant was Collected in the Bottom Part of the 
Filters after Centrifugation '" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

HPLC Fraction of Haman Aqueous Extract Filtered 
Through 5,000 NMWL Filters ............................... . 

XIX 

Page 

113 

113 

114 

114 

141 



Table 

3. 1 

3 .2 

3.3 

3 .4 

3 . 5 

3 .6 

3.7 

3. 8 

3. 9 

3. 10 

4. 1 

4.2 

4 .3 

4.4 

LIST OF TABLES 

The Antinociceptive Activity of Water-treated Haman 
Fillet Extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

The Antinociceptive Activity of Methanol-treated 
Haman Fillet Extract .......................................... . 

The Antinociceptive Activity of Ethanol-treated Haman 
Fillet Extract .................................................... . 

The Antinociceptive Activity of Chloroform-treated 
Haman Fillet Extract .......................................... . 

The Antinociceptive Activity of Chloroform:methanol-
treated Haman Fillet Extract ................................. . 

Comparison between Extracts at Dose of o. 5 glkg .. .... .. . 

Comparison between Extracts at Dose of 1. 0 g/kg .. . ..... . 

Comparison between Extracts at Dose of 2. 0 glkg ........ . 

Comparison between Extracts at Dose of 4. 0 glkg ... .. . ..  . 

Comparison between Extracts at Dose of 8. 0  glkg ... . . ... . 

The Antinociceptive Activity of Haman Extract Treated 
with Different Concentrations (mM) ofNaCI Solutions ... 

The Antinociceptive Activity of Haman Extract Treated 
with Different Concentrations (mM) of KCI Solutions ... 

The Antinociceptive Activity of Haman Extract Treated 
with Different Concentrations (mM) of CaCh Solutions .. 

The Antinociceptive Activity of Haman Extract Treated 
with Different Concentrations (mM) of MgCh Solutions 

xx 

Page 

64 

65 

66 

66 

67 

7 0  

7 0  

71  

72  

73 

87 

89 

90 

91 



Table 

4.5 

4.6 

4.7 

4.8 

4.9 

5.1 

5.2 

5.3 

5.4 

6.1 

The Antinociceptive Activity of Haman Extract Treated 
with Different Concentrations (mM) of MS Solution . .... . 

The Antinociceptive Activity of Haman Extract Treated 
with 1.0 mM of Respective Salts Solutions . . .  ' "  . . . . . . . . . .  . 

The Antinociceptive Activity of Haman Extract Treated 
with 2.0 mM of Respective Salts Solutions . . . . .. . .... . . ... . 

The Antinociceptive Activity of Haman Extract Treated 
with 4.0 mM of Respective Salts Solutions .. . . . .... . . ... .. . 

The Antinociceptive Activity of Haman Extract Treated 
with 8.0 mM of Respective Salts Solutions . . . . . . .. . . . . . . . . . 

The Antinociceptive Activity of Non-filtered and Filtered 
Aqueous Extracts of Cut Haman Fillet . . . . . . . . . . . . . .. . .. . . .  . 

The Antinociceptive Activity of Non-filtered and Filtered 
Aqueous Extracts of Uncut Haman Fillet .. . . . . .. . . . . . . . . . .  . 

The Antinociceptive Activity of Non-filtered and Filtered 
Aqueous Extracts of Cut and Uncut Haman Fillet at the 
Concentration of 25% ... ... ... .. . . . . ....... . .. . . ......... . . .... . 

The Antinociceptive Activity of Non-filtered and Filtered 
Aqueous Extracts of Uncut Haman Fillet at the 
Concentrations of 5 and 10% ......... ..................... .. . 

The Antinociceptive Activity of HPLC Fraction of 
Haman ........................................................... . 

XXI 

Page 

93 

97 

98 

99 

100 

118 

122 

123 

127 

145 



XXII 

LIST OF FIGURES 

Figure Page 

1 Schematic Diagram of the Inflammatory Process . .. . ..... . 10 

2 Various Types of Organic Solvents According to Their 
Polarity ....... .... .... ... ...... . ..... ...... ..... .... . .. ...... ..... 36 

3 Comparison of the Antinociceptive Activity of Various 
Solvents Extracts of Freeze-dried Haman Fillet against 
Control Group . ..... ..... . ...... ... .. . ................... ........ 68 

4 Comparison on the Effects of Various Salts Solutions on 
the Antinociceptive Activity of Haman Extract against C 
1 . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94 

5 Comparison on the Effects of Various Salts Solutions on 
the Antinociceptive Activity of Haman Extract against C 
2 ................................................................... 95 

6 Comparison on the Antinociceptive Activity of Non-
filtered and Filtered Aqueous Extracts of Cut and Uncut 
Haman Fillet against C 1 ...................................... 119 

7 Comparison on the Antinociceptive Activity of Non-
filtered and Filtered Aqueous Extracts of Cut and Uncut 
Haman Fillet against C 2 ...................................... 120 

8 Comparison on the Antinociceptive Activity of Non-
filtered and Filtered Aqueous Extracts of Cut and Uncut 
Haman Fillet, at the 25% Concentration, against C 1 ..... 125 

9 Comparison on the Antinociceptive Activity of Non-
filtered and Filtered Aqueous Extracts of Cut and Uncut 
Haman Fillet, at the 25% Concentration, against C 2 ..... 126 

10 Comparison on the Antinociceptive Activity of Non-
filtered and Filtered Aqueous Extracts of Uncut Haman 
Fillet, at the 5 and 10% Concentrations, against C 1 ...... 128 



Figure 

11 

12 

Comparison on the Antinociceptive Activity of Non­
filtered and Filtered Aqueous Extracts of Uncut Haman 
Fillet, at the 5 and 10% Concentrations, against C 2 ..... . 

The Antinociceptive Activity of HPLC Fraction of 
Filtered Aqueous Extract of Haman against Control 
Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

XXIII 

Page 

129 

146 



AA 
ADP 
AIDS 
AMP 
ANOVA 
ATP 
CI 
C 2  
Ca 
CI 
CNS 
DH20 
DMSO 
EFA's 
EPA 
G 
HPLC 
Hyp 
IMR 
l.p. 
IP3 
i.t. 
K 
kDa 
LD50 
Mg 
mM 
MS 
MSA 
MW 
Na 
NF 
a-NH2 
NM 
NMR 
NMWL 
NSAID's 
PCE 
PGE2 
PKC 

LIST OF ABBREVIATIONS 

Arachidonic acid 
Adenosine diphosphate 
Auto-immune deficiency syndrome 
Adenosine monophosphate 
Analysis of variance 
Adenosine triphospahte 
Control group 1 
Control group 2 
Calcium 
Chloride 
Central nervous system 
Distilled water 
Dimethylsulfoxide 
Essential fatty acids 
Eicosapentanoic acid 
Gravity 
High performance liquid chromatography 
Hydroxyproline 
Institute of Medical Research 
Intraperitoneal 
Inositol triphosphate 
Intrathecal 
PotassiumlKalium 
kilo Dalton 
Median lethal dose 
Magnesium 
milliMolar 
Mixed solutions 
Mass spectrophotometry analysis 
Molecular weight 
Natrium/Sodium 
Number of Fundamental 
Free a amino group 
Nanometer 
Nuclear Magnetic Resonance 
Nominal molecular weight limit 
Non-steroidal anti-inflammatory drugs 
Protein conversion efficiency 
Prostaglandin E2 
Protein kinase C 

XXIV 


