LIST OF TABLES

Table . Page
Titles
No. No.
1 Pharmacokinetic characteristics of insulin preparations 25
2 Properties of available glucose-lowering agents and their 26
adverse effects used in the treatment of Diabetes Mellitus
3 Medicinal plants with their active constituents and mode of 29-31
action
4 Classification of herbal antidiabetics according to their 33
therapeutic action
5 Local names of Momordica charantia 35
6 Major phytochemical compounds of various parts of 36
Momordica charantia
7 Ethnobotanical uses of different parts of Momordica charantia 36
8 Local names of Trigonella foenum-graecum 38
9 Scientific classification of Momordica charantia and Trigonella 45
foenum- graecum
10 Plant parts used for the study 45
1 Experimental design for evaluation of antidiabetic activities 49
12 Compounds used as ligands for docking 58
13 Percentage yield of Momordica charantia and Trigonella 62
foenum -graecum in different solvent extracts
14 Alpha - amylase inhibitory activity in different solvent extracts 64
of the selected plant parts (% Inhibition)
15 IC 50 values for alpha -amylase inhibition 67
16 Total antioxidant activity of the plant extracts 71
17 ICso values of radical scavenging activity and in vitro lipid 84
peroxidation
18 RBCs, platelets and hematological indices in the experimental 106

rats




Table Page
Titles
No. No.
19 White blood corpuscles and differential count in the 109
experimental rats
20 Phytochemicals in the seeds of Momordica charantia 113
and Trigonella foenum - graecum
21 Levels of selected phytochemicals in seeds of Momordica 115
charantia and Trigonella foenum-graecum
22 Alpha-amylase inhibitory activity by TLC fractions of 123
Momordica charantia and Trigonella foenum graecum seeds
23 Interpretation of FT-IR absorptions of Momordica charantia 125
seed extract
24 Interpretation of FT-IR absorptions of Trigonella foenum 127
graecum seed extract
25 Compounds identified at various retention times from 130
Momordica charantia seeds
26 Compounds identified at various retention times from 132
Trigonella foenum graecum seeds
27 Binding energies of ligands with human pancreatic alpha 135
amylase (HPA) and porcine pancreatic alpha-amylase (PPA)
28 Aminoacid interactions of human pancreatic alpha-amylase 140

(HPA) and porcine pancreatic alpha amylase (PPA) with the
ligands




LIST OF FIGURES

Figure . Page
Titles
No. No.
1 Pathogenetic factors affecting impairment of insulin secretion 1
2 Complications of Diabetes Mellitus 13
3 Oxidative stress in Diabetes 16
4 Oxidative stress pathways in Diabetes Mellitus 17
5 Antioxidant defense mechanisms 19
6 Mechanism of action of antidiabetic herbs 32
7 Alpha - amylase inhibitory potential of the selected plant extracts 66
and standard drug acarbose
a. Momordica charantia flesh
b. Momordica charantia seeds
c. Trigonella foenum-graecum leaves
d. Trigonella foenum-graecum seeds
e. Acarbose
8 Mechanism of alpha-amylase inhibition by MCF and MCS 68
extracts
9 Mechanism of alpha-amylase inhibiton by TGL and TGS 69
extracts
10 a. DPPH radical scavenging activity of Momordica charantia 73
b.DPPH radical scavenging activity of Trigonella foenum 73
graecum
11 a.Nitric oxide radical scavenging activity of Momordica charantia 75
b.Nitric oxide radical scavenging activity of Trigonella foenum 75
graecum
12 a.Hydroxyl radical scavenging activity of Momordica charantia 77
b.Hydroxyl radical scavenging activity of Trigonella foenum 77

graecum




Figure . Page
Titles
No. No.
13 a. Superoxide radical scavenging activity of Momordica 79
charantia
b. Superoxide radical scavenging activity of Trigonella foenum 79
graecum
14 a. ABTS radical scavenging activity of Momordica charantia 80
b ABTS radical scavenging activity of Trigonella foenum- 81
graecum
15 a. Inhibition of lipid peroxidation activity of Momordica charantia 82
b. Inhibition of lipid peroxidation activity of Trigonella foenum 83
graecum
16 Blood glucose level in normal rats administered with 85
Momordica charantia seeds extract and Trigonella foenum
graecum seeds extract and glibenclamide during OGTT
17 Weight of the experimental rats during the treatment period 87
18 Fasting blood glucose levels in the experimental rats during 88
treatment period
19 Total protein levels in the serum of the experimental rats 89
20 Glycogen content in the liver of experimental rats 91
21 Lipid profile in the serum of experimental rats 92
22 a. Activity of hepatic superoxide dismutase in the experimental 94
rats
b. Activity of hepatic catalase in the experimental rats 95
c. Activity of hepatic glutathione peroxidase in the experimental 96
rats
23 a. Levels of hepatic vitamin C in the experimental rats 97
b. Levels of hepatic vitamin E in the experimental rats 98
c. Levels of hepatic reduced glutathione in the experimental rats 929
24 Lipid peroxidation in the liver of experimental rats 100




Figure . Page
Titles

No. No.

25 a. Activity of glucose - 6 - phosphatase in the experimental rats 102
b. Activity of fructose1,6-di phosphatase in the experimental rats 103
c. Activity of glucose-6-phosphate dehydrogenase in the 104

experimental rats

26 HPTLC peak densitogram of the flavonoid standards rutin, 117
quercetin, kaempferol and ethyl acetate extracts of Momordica
charantia and Trigonella foenum graecum

27 HPTLC peak densitogram of the phenol standards catechol, 120
gallic acid, hydroquinone and ethyl acetate extracts of
Momordica charantia and Trigonella foenum graecum

28 FT-IR spectrum of Momordica charantia seed extract 124

29 FT-IR spectrum of Trigonella foenum graecum seed extract 126

30 GCMS profile of potent TLC fractions of Momordica charantia 129
seeds

31 GCMS profile of potent TLC fractions of Trigonella foenum 131

graecum Seeds




LIST OF PLATES

Plate . Page
No. Titles No.
1 Momordica charantia flesh and seeds 44
2 Trigonella foenum graecum leaves and seeds 44
3 Three dimensional structure of target proteins 58
a. 1XH1- Human pancreatic alpha amylase
b. 1TUA3 - Porcine pancreatic alpha -amylase
4 Histopathological sections of the pancreas of experimental and 111
control rats
5 HPTLC profile of the flavonoid fractions of ethyl acetate extracts 116
of Momordica charantia and Trigonella foenum -graecum
6 HPTLC profile of the phenol fractions of ethyl acetate extracts of 118
Momordica charantia and Trigonella foenum -graecum
7 TLC profile of ethyl acetate extracts of Momordica charantia seeds 121
8 TLC profile of ethyl acetate extracts of Trigonella foenum graecum 122
seeds
9 Molecular Docking of HPA and PPA with 11-Methylspirostan-3,11- 137
diol,1-Phenanthrene  carboxylicacid,1,2,3,4,4a,9,10,10a-octahydro-
1,4a- dimethyl-7- (1-methylethyl)-, methyl ester and 2,6,10-
Trimethyldodecane
10 Molecular Docking of HPA and PPA with 2, 4-Di-tert-butylphenol, 138
1-Nonadecene and 1-Heptacosanol
11 Molecular Docking of HPA and PPA with 1-Methyl-4-(1- 139

methylethenyl) cyclo hexane, 1, 2 Benzene dicarboxylic acid and
Nonahexacontanoic acid methyl ester

vi



LIST OF APPENDICES

1 Assay of alpha-amylase inhibitory activity 188
2 Mechanism of alpha amylase inhibition 189
3 Det_err_nination of total antioxidant activity by ferric reducing 190
antioxidant power (FRAP) assay
4 Estimation of DPPH radical scavenging activity 190
5 Determination of nitric oxide radical scavenging activity 191
6 Estimation of hydroxyl radical scavenging activity 192
7 Estimation of superoxide radical scavenging activity 193
8 Estimation of free radical scavenging activity on ABTS 193
9 Determination of inhibition of lipid peroxidation 194
10 Determination of proteins 195
11 Estimation of glycogen 196
12 Estimation of total cholesterol 196
13 Estimation of triglycerides 197
14 Estimation of HDL cholesterol 198
15 Determination of the activity of superoxide dismutase 198
16 Determination of the activity of catalase 199
17 Determination of the activity of glutathione peroxidase 199
18 Determination of vitamin C 200
19 Determination of vitamin E 201
20 Estimation of reduced glutathione 202
21 Determination of lipid peroxidation 203
22 Estimation of glucose -6-phosphatase activity 203
23 Estimation of fructose 1, 6-diphosphatase activity 204

vii



Appendix Titles Page
No. No.
24 Estimation of glucose-6-phosphate dehydrogenase activity 205
25 Histopathological analysis of pancreas 206
26 Qualitative analysis of phytochemicals 206
27 Estimation of total flavonoids 208
28 Estimation of total phenols and tannins 209
29 Estimation of total terpenoids 210
30 High Performance Thin Layer Chromatography (HPTLC) 210
fingerprinting analysis for flavonoids and phenols

31 Separation of active compounds by Thin Layer 211
Chromatography (TLC)

32 Analysis of potent TLC fractions by Fourier Transform 212
Infra-Red (FT- IR) spectrophotometry

33 Gas Chromatography Mass Spectroscopy (GCMS)

: . 212

analysis of potent TLC fractions

34 Molecular docking of selected compounds with human
pancreatic alpha amylase and porcine pancreatic alpha 213

amylase

viii



