List of Tables

Table . Page
No. Title No.
1 World cancer statistics for most common cancers in 2012 11
2 Types of Free radicals and their action 18
3 Taxonomical classification of the Genus Cassia 25
4 Experimental design for in vivo studies 41
5 Enzymic antioxidants of leaf and pod of C. senna 50
6 Nonenzymic antioxidants of leaf and pod of C. senna 52
7 Qualitative analysis of phytochemicals in the leaf extracts of 56
C. senna
8 Qualitative analysis of phytochemicals in the pod extracts of 59
C. senna
9 HPTLC peak table for flavonoids in the leaf extracts of C. senna 83
10 HPTLC peak table for alkaloids in the leaf extracts of C. senna 88
11 Effect of DEE of C. senna leaves on body weight of control and 112
experimental animals
12 Effect of DEE of C. senna leaves on activities of enzymic 121
antioxidants in liver tissue of control and experimental animals
13 Effect of DEE of C. senna leaves on levels of nonenzymic 124

antioxidants in liver tissue of control and experimental animals




List of Figures

1 Loss of normal growth control in cancer cells 12
2 Lack of apoptosis in cancer cells 13
3 Formation of free radicals 16
4 Oxidative stress 19
5 Total antioxidant activity of leaf and pod of C. senna 54
6 Total alkaloid content in leaf and pod of C. senna 61
7 Total flavonoid content in leaves and pods of C. senna 63
8 Total phenolic content in leaves and pods of C. senna 64
9 Total tannin content in leaves and pods of C. senna 67
10 Total steroid content in leaves and pods of C. Senna 68
11 DPPH radical scavenging activity of leaf extracts of C. senna 71
12 ABTS radical scavenging activity of leaf extracts of C. senna 73
13 Hydroxyl radical scavenging activity of leaf extracts of C. senna 75
14 Inhibition of Super oxide radical generation by leaf extracts of 77
C. Senna
15 Inhibition of nitric oxide radical generation by leaf extracts of 79
C. Senna
16 Hydrogen peroxide scavenging activity of leaf extracts of C. senna 80
17 HPTLC peak densitogram of flavonoids in the leaf extracts of 86
C. senna
18 HPTLC peak densitogram of alkaloids in the leaf extracts of 92
C. senna
19 HPLC chromatogram of caffeine(alkaloid standard) at 254nm 95
20 HPLC chromatogram of DEE for alkaloid profile at 254nm 95

ii



Figure . Page
No. Title No.
21 HPLC chromatogram of SEE for alkaloid profile at 254nm 95
22 HPLC chromatogram of kaempferol(flavonoid standard) at 284nm 97
23 HPLC chromatogram of DEE for flavonoid profile at 284nm 97
24 HPLC chromatogram of SEE for flavonoid profile at 284nm 97
25 HPLC chromatogram for quercetin(flavonoid standard) at 215nm 99
26 HPLC chromatogram of DEE for flavonoid profile at 215nm 929
27 HPLC chromatogram of SEE for flavonoid profile at 215nm 99
28 Cytoxic effect of DEE and SEE of C. senna leaves on EAC 103
cell line

29 Cytoxic effect of DEE and SEE of C. senna leaves on HCT 116 104
cell line

30 Cytoxic effect of DEE and SEE of C. senna leaves on MCF7 106
cell line

31 Cytotoxic effect of DEE and SEE of C. senna leaves on L1929 108
cell line

32 Effect of DEE of C. senna leaves on Mean survival Time(MST) 114

33 Effect of DEE of C. senna leaves on Increased Life Span(ILS) 114

34 Effect of DEE of C. senna leaves on GGT activity in serum of 116
control and experimental mice

35 Effect of DEE of C. senna leaves on NO level in serum of control 118
and experimental mice

36 Effect of DEE of C. senmna leaves on the extent of lipid 126
peroxidation in control and experimental mice

37 Effect of DEE of C. senna leaves on AST, ALT and ALP activities 128
in serum of control and experimental mice

38 Effect of DEE of C. senna leaves on lipid content in serum of 130
control and experimental mice

39 Effect of DEE of C. senna leaves on lipid content in liver tissue of 133

control and experimental mice

iii



40 Gas chromatogram of DEE of C. senna leaves 139
41 Peak fragmentation of GC-MS spectrum at RT 6.53 139
42 Peak fragmentation of GC-MS spectrum at RT 15.82 140
43 Peak fragmentation of GC-MS spectrum at RT 17.90 140
44 Peak fragmentation of GC-MS spectrum at RT 22.69 141
45 Peak fragmentation of GC-MS spectrum at RT 23.35 142
46 Peak fragmentation of GC-MS spectrum at RT 26.03 142
47 Peak fragmentation of GC-MS spectrum at RT 26.62 143
48 Peak fragmentation of GC-MS spectrum at RT 29.65 143
49 Peak fragmentation of GC-MS spectrum at RT 35.81 144
50 FT-IR spectrum of DEE of C. senna leaves 146

iv



List of Plates

Plate . Page
No. Title No.
1 Fresh plant sample of Cassia senna 32
2 HPTLC Chromatogram for flavonoids in the leaf extracts of C. 85
senna before derivatization
3 HPTLC Chromatogram for flavonoids in the leaf extracts of C. 85
senna after derivatization
4 HPTLC Chromatogram for alkaloids in the leaf extracts of C. 91
senna before derivatization
5 HPTLC Chromatogram for alkaloids in the leaf extracts of C. 91
senna after derivatization
6 Effect of DEE of C. senna leaves on body weight of 113
control and experimental animals
7 Effect of DEE of C. semna leaves on histopathological 136

observations of liver sections of control and experimental mice




List of Appendices

1 Estimation of superoxide dismutase activity in plant and liver tissue 197
2 Estimation of catalase activity in plant and liver tissue 198
3 Estimation of peroxidase activity in plant tissue 198
4 Estimation of glutathione S-transferase activity in plant tissue 199
5 Estimation of polyphenol oxidase activity in plant tissue 200
6 Estimation of ascorbic acid in plant and liver tissue 201
7 Estimation of a-tocopherol in plant and liver tissue 202
8 Estimation of flavonoids in plant tissue 203
9 Estimation of polyphenols in plant tissue 204
10 Estimation of reduced glutathione in plant and liver tissue 205
11 Determination of total antioxidant activity in plant tissue by 205
phosphomolybdenum method
12 Preliminary phytochemical analysis in plant extracts 207
13 Estimation of total alkaloids in plant extracts 210
14 Estimation of total flavonoids in plant extracts 210
15 Estimation of total phenols in plant extracts 211
16 Estimation of total tannins in plant extracts 212
17 Estimation of total steroids in plant extracts 213
18 Determination of DPPH radical scavenging activity in plant extracts 214
19 Determination of ABTS radical scavenging activity in plant extracts 214
20 Determination of hydroxyl radical scavenging activity in plant extracts 215
21 Determination of inhibition of superoxide radical generation in plant 216
extracts
22 Determination of inhibition of nitric oxide radical generation in plant 217
extracts
23 Determination of hydrogen peroxide scavenging activity in plant 218

extracts

vi



24 HPTLC analysis for alkaloid and flavonoid profiles 218
25 HPLC analysis for alkaloids and flavonoids 220
26 MTT assay in cell lines 220
27 Estimation of gamma glutamyl transferase activity in serum 221
28 Estimation of nitric oxide level in serum 222
29 Estimation of glutathione peroxidase activity in liver tissue 223
30 Assessment of lipid peroxidation in liver tissue 224
31 Estimation of aspartate transaminase (AST) and alanine transaminase 224
(ALT) activities in serum
32 Estimation of alkaline phosphatase (ALP) activity in serum 225
33 Estimation of serum cholesterol 226
34 Estimation of serum triglycerides 227
35 Estimation of serum free fatty acids 227
36 Extraction of lipids from liver tissue 228
37 Estimation of liver cholesterol 229
38 Estimation of liver triglycerides 229
39 Estimation of liver phospholipids 230
40 Estimation of liver free fatty acids 231
41 Histological analysis of liver tissue 231
42 Gas Chromatography - Mass Spectrometry Analysis 232
43 Fourier Transform-Infrared Spectroscopy 233

vii



List of Abbreviations

ABTS - 2,2'-azino-bis-3-ethyl benzthiazoline-6-sulphonic acid
ANOVA - Analysis of Variance

CAT - Catalase

CCl4 - Carbon tetrachloride

CDNB - 1-chloro-2,4-dinitrobenzene

DMEM - Dulbecco’s Modified Eagle’s Medium

DMSO - Dimethyl sulphoxide

DNPH - Dinitro phenyl hydrazine

DPPH - 2,2-diphenyl-2-picryl hydrazyl hydrate

DTNB - Dithio nitro benzene

EDTA - Ethylene diamine tetraacetic acid

FBS - Fetal Bovine Serum

FT-1R - Fourier Transform Infra Red Spectroscopy

GC-MS - Gas Chromatography - Mass Spectroscopy

GPx - Glutathione peroxidase

GR - Glutathione reductase

GSH - Reduced glutathione

GST - Glutathione S-transferase

H,0, - Hydrogen peroxide

HPTLC - High performance thin layer chromatography

MCF-7 - breast cancer cell line / breast adenocarcinoma cell line
EAC - Ehrlich ascites carcinoma cell line

HCT116 - Colon cancer cell line

L929 - Normal mouse fibroblast cell line

mM - Milli molar

MTT - 3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyl tetrazolium bromide
NADPH - Nicotinamide Adenine Dinucleotide Phosphate reduced
NBT - Nitroblue tetrazolium

PBS - Phosphate buffered saline

POD - Peroxidase

RNS - Reactive nitrogen species

ROS - Reactive oxygen species

SD - Standard deviation

SOD - Superoxide dismutase

SRB - Sulphorhodamine B

viii



TAE - Tris-acetate-EDTA

TBA - Thiobarbituric acid

TBARS - Thiobarbituric acid reactive substances
TCA - Trichloro acetic acid

TLC - Thin layer chromatography

U - Units of enzyme

uv - Ultra violet

pM - Micro molar

ALP - Alkaline phosphatase

ALT - Alanine transaminase

ANSA - Amino naphthol sulfonic acid

AST - Aspartate transaminase

GGT - Gamma glutamyl transferase
HPLC - High performance liquid chromatography
LPO - Lipid peroxidation

MDA - Malondialdehyde

NAD+/NADH - Nicotinamide adenine dinucleotide
NO - Nitric oxide

'02 - Singlet oxygen

0, - Superoxide radical

OH"* - Hydroxyl radical

ONOO - Peroxynitrite

PPO - Polyphenol oxidase

ROO* - Peroxyl radical

TBARS - Thiobarbituric acid reactive substances
TBS - Tris buffered saline

TCA - Trichloro acetic acid

TE - Tris EDTA

PEE - Petroleum ether extract

BE - Benzene extract

CE - Chloroform extract

EAE - Ethyl acetate extract

SEE - Successive ethanolic extract

AQE - Aqueous extract

DEE - Direct Ethanolic extract

STD - Standard

CSL - Cassia senna leaf

C. senna - Cassia senna

ix



