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ABSTRACT

Leukemia is a rapidly progressive disease which is one of the most common causes of death
worldwide. Several therapy modalities have been employed in the treatment of leukemia
such as natural anticancer compounds which found in plants e.g. Saussurea Lappa (S.
lappa).

Cytotoxic activity of S. lappa extracts was determined in relation to CCAAT/Enhancer
Binding Protein Alpha (C/EBPA) gene expression, in addition to phytochemical analysis
and antioxidant activity.

Successive extraction of S. lappa root powder using methanol, ethanol, acetone, ethyl
acetate and chloroform solvents was done; the twelve fractions were separated from
chloroform extract by thin layer chromatography (TLC). Estimation of total phenolic and
total flavonoid was done together with antioxidant. Cytotoxic activity of S. lappa extracts
and twelve fractions which have been tested on three leukemia cell cultures (CML, AML,
ALL) by MTT assay. C/EBPA gene expression was detected by quantitative real time PCR
(QRT-PCR).

The chloroform extract of S. lappa showed the highest cytotoxic activity against three
cancer cell cultures. Regarding C/EBPA gene expression in leukemic cells after addition of
chloroform fractions (C2+C9) from the S. lappa plant, a statistically significant difference (P
value 0.008) with (C9) compound was found this denotes the higher cytotoxic activity of
(C9) on the leukemia cells.

The S. lappa roots contain phenol and flavonoid compounds, which have a high cytotoxic
effect on leukemic cells and improve C/EBPA gene expression which is a known good
prognostic marker. Further studies of S. lappa for the elucidation of the cytotoxic
mechanisms considered as immense importance to deal with leukemia must be done in the
future.

Keywords: Saussurea lappa, phytochemical analysis, antioxidant, cytotoxic activity,
C/EBPA gene
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LIST OF ABBREVIATION

ALL Acute lymphoblastic leukemia

AML Acute myeloid leukemia

BHA Butylated hydroxyl anisole

BHT Butylated hydroxy toluene

C/EBPA CCAAT/enhancer-binding protein alpha

CE Costunolide

CML Chronic myeloid leukemia

DE Dehydrocostuslactone

DPPH (2, 2-diphenyl-1-picrylhydrazyl)

DW Dry weight

ECM Extracellular matrix

GAE Gallic acid equivalent

INOS the inducible nitric oxide synthase

MMPs Matrix metalloproteinase

MTT (3-(4, 5-dimethylthiozol-2-yl)-2,5-diphenyltetrazolium
bromide)

PBS phosphate buffer saline

PC Positive control

Ph Philadelphia

Ph.th Phenolphthalein

QE Quercetin equivalent

ROS Reactive oxygen species

RT-PCR Real time polymerase chain reaction

TFC Total flavonoid contents

TLC Thin layer chromatography

TNF-a Tumor Necrosis Factor alpha

TPA 12-O-tetradecanoylphorbol-13-acetate

TPC Total phenolic contents

Wt. Weight

ppm Part of million






CONTENTS

INTRODUCTION. ..o
REVIEW OF LITERATURE...................oo
CaANCEY ... e
Typeof leukemia..................oooo
Diagnostic of acute myeloid leukemia....................
C/EBPA MUtation...........coooviiiiiiieiece
Saussurealappa .........ooooii
Secondary metabolites......................
Antioxidants activity ...................cocoiiii
Anticancer activity.................oooiiii
Anticancer activity and the molecular mechanism...
MATERIALS AND METHODS....................co
1. Materials........cooooiii
a. Plantmaterial.................o
b. Chemicalandreagent.................ccooiiiiiiiiininn.n,
2. Methods.........ooviiii
Plant extraction and preparation............................
Proximate analysis...............cooooiiiiiiiiiiiien
Phytochemical screening ...............ccoeeviiiiiennnnn.
Antioxidant activity ..............cocooiiiiiiiiii
Leukemic cells separation and trypan blue assay.......
Cytotoxic activity using MTT assay...............co.....
Thin layer chromatography (TLC) fractionation of
chloroform extract of S. lappa .....................ooo.
h. C/EBPA gene expression by real time PCR.............
RESULTS AND DISCUSSION..........cooooiiiii,
1. Chemical compositions of S. lappa........................
2. Phytochemical constituents..................................
3. Biological studies................cocooiiiiiiii
4. TLC fractionation of chloroform...........................
5. Molecular studies (C/EBPA gene expression)..........
CONCULOSION. ...,
SUMMARY ...
REFERENCES.............co

CoNoRLNE

@ +oo0 o



