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Abstract

NF-kB plays important role in inflammatory response. Hence, the method of inhibiting NF-«kB signaling has potential therapeutic
application in cancer and inflammatory diseases. Conventional drug vinpocetine is used for treatment of cancer. The other conven-
tional drug (vindoline, vindolinine, catharoseumine) are used for diabetes, curing hypoglycemic effects, curing hypertension and
cancer too. The present study is explore vindoline, vindolinine and catharoseumine in comparison to vinpocetine by using molecular
docking. The online server ‘swiss ADME analysis’ detected the physiochemical pharmacokinetics and drug likeness score and medici-
nal chemistry of vinpocetine and conventional drugs. Results from swiss ADME analysis showed that vinpocetine and conventional
drugs did not violate the “Lipinski five rule” for drug. The resulted binding energy of vindoline, vindolinine and catharoseumine were
-6.5,-8.17 and -8.6 respectively. The binding energy (-8.6 kcal/mol) of catharoseumine was higher than vinpocetine (-7.35 kcal/mol).
Thus, catharoseumine has greater potential to interact with interacting residues of NF-kB further consideration as an anti cancerous
regimen.
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Introduction history of using Ayurvedic medicine, traditional Chinese medicine

Catharanthus roseus is native to Indian Ocean island of Mada-  and other healing systems [1].

gascar. Catharanthus roseus L (Madagascar periwinkle) have sev-

eral synonyms like, Vinca rosea, Ammocallis rosea and Lochnera
rosea. Others English names occasionally used for the plant in-
clude Cape periwinkle, Rose periwinkle, Rosy periwinkle and Old
maid. It is an medicinal plant containing alkaloids, used in diabe-
tes, blood pressure, asthma, constipation, cancer and menstrual
problem. The periwinkle logo as a symbol used for hope for can-
cer patients which is used by National Cancer council of Malaysia.
Stem produces a milky sap which is source for more than 70 indole
alkaloids. Vincristine and vinblastine are the alkaloids were iso-
lated from this plant are well known anti-cancer drugs for Hodg-
kin’s lymphoma and childhood leukemia respectively. But, there
are some major side effects of these drugs are hair loss, peripheral

neuropathy, constipation and hyponatremia. The plant has a long

Scientific Classification

Kingdom: Plantae

Division: Magnoliophyta (Flowering plant)
Class: Magnoliopsida (Dicotyledone)
Order: Gentianales

Family: Apocynaceae

Genus: Catharanthus

Species: roseus

Geographical distribution
Catharanthus roseus is native to the Indian Ocean island of Mad-
agascar. It commercially cultivated in Spain, US, China, Africa, Aus-

tralia, India and Southern Europe for its medicinal uses. It is now
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used as a drug derived plants find major markets in several coun-
tries. It is now common in many tropical and subtropical regions

worldwide, including the southern United States [2].

Medicinal property of catharanthus roseus

Medicinal plant is the most exclusive source of life saving drugs
for majority of the world’s population. They continue to be an
important therapeutic aid for alleviating the ailments of human
kinds. The search for defense mechanisms, longevity and remedies
to relieve pain and discomfort drove early man to explore these
immediate natural surroundings. It led to the use of plants, ani-
mal products and minerals etc., and the development of a variety

of therapeutic agents.

Today, thereisrenewal interestin traditional medicine and anin-
creasing demand for more drugs from plant sources because green
medicine is safe and more dependable than costly synthetic drug,
many of which have adverse side effects. Catharanthus roseus was
investigated from the ancient time for their phytochemical compo-
nents and their therapeutic effects. The plant contains enormous
phytochemical constituents of various medicinal applications. The
plant also possess various property such as anti-cancerous, anti-
diabetic anti-helminthic, anti-diarrheal, anti-microbial etc. Hence
there are ample scope of research work to be done on the above
plant to reveal the unknown mysteries which would help the need

of the present pharmaceutical world [4].

Pharmacology

Study of periwinkle has increased since decades because of its
ability to produce secondary metabolites such as terpenoid indole
alkaloids that may be used to treat cardiac diseases and certain
tumour in mammals. Catharanthus roseus was the highly exploited
and studied medicinal plants as it was found to produce more than
100 monoterpenoid indole alkaloids (MIAs) that includes the two
major commercially important cytotoxic dimeric alkaloids that are

used in the cancer chemotherapy [4].

Catharanthus roseus was also found to be a good source of the
non-enzymatic and enzymatic antioxidants. From the traditional
period itself, the plant has been used to cure diabetes and high
blood pressure as it was believed to promote the insulin produc-
tion or to increase the body’s usage of the sugars from the food in

case of diabetes [4].
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Alkaloids are the bitter tasting plant compounds that contains
mostly of nitrogen many of them was found to possess pain reliev-
ing or the anti-cancer properties. Especially two major alkaloids in
Catharanthus roseus such as Vinblastine and Vincristine was De-
veloped into the prescriptions for the anti cancer drugs [4]. Recent-
ly, it was also found that certain chemicals in Catharanthus roseus
involves in the prevention of the growth of the new blood vessel

that is supporting the tumor growth [4].

Catharanthus roseus L. is found to be an important source of the
indole alkaloids that are present in all plant parts. The plant has
been used for the treatment of diabetes, fever, malaria, throat infec-
tion, chest complaints, regulation of menstrual cycle and as a eu-
phoriant (The physiologically important anti-neoplastic alkaloids
such as Vincristine and Vinblastine are present in the leaves and
the anti hypertensive alkaloids are found in the roots such as ajma

licine, Serpentine and rereserpine [4].

Other pharmacological uses of Catharanthus roseus include
wound healing analgesic vasodilatory and hypoglycaemic. The
Catharanthus roseus was found to comprise a group of about 130
terpenoid indole alkaloids (TIAs) [4].

The study of periwinkle has increased since decades because of
its ability to produce secondary metabolites. It is also found to be

a good source of the non-enzymatic and enzymatic antioxidants.

Mainly vincristine and vinblastine are the alkaloids isolated

from this plant uses as anti-cancerous and anti-diabetic drugs.

e  Theleaf extract of Catharanthus roseus which possess antidia-
betic property and also curing hypertension.

e Theroot extract of Catharanthus roseus uses for urogenital in-
fections, gonorrhea, stomach diseases.

e  The fresh juice from the flower of Catharanthus roseus made
into a tea has been used for external use to treat its skin prob-
lems, dermatitis, eczema and acne.

e A phytochemical present in Catharanthus roseus called vin-
camine used to converted in laboratory to the compound vin-
pocetine which is marketed as a dietary supplement.

e Vinpocetine (ethyl apovincaminate) is a synthetic derivative
of Vincamine differing by the removal of a hydroxyl group. It
uses for treatment of cancer by inhibiting the cause of inflam-
mation.

e  Some Indole alkaloids are also present which exhibit potent
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cytotoxic activity against various cancer cell lines. Like, Catha-
roseumine possess an inhibitory effect on the human promy-
elocytic leukemia HL-60 cell line.

e Some dimeric indole alkaloids like leurosine, vinamidine, leu-
rosine, Catharine, cycloleurosine possessed in vitro inhibition
of cell viability against the human breast cancer cell line.

e  Other pharmacological uses of Catharanthus roseus includes
wound healing, analgesic vasodilatory, hypoglycemic and

chest complaints.

Introduction to disease

Cancer is a disease in which some of the body’s cells grow un-
controllably and spread to other parts of the body. Cancer occurs
due oncogene activation, tumor suppressor gene inactivation, loss
of control of the cell cycle, genomic instability and resistance of
apoptosis. Cancer is a group of activated oncogene cells that ma-
lignantly grow and proliferate uncontrollably. Abnormal activation
of signal pathways in involved in inducing tumor and plays critical
roles in growth progression and relapse of cancers. NF-kB is an im-
portant signaling pathway involved in pathogenesis and treatment
of cancers. Over expression or excessive activation of the NF-xB
(Nuclear factor kappa B) signaling pathway has been documented
in various tumour tissues [7]. The genetic changes that contrib-
ute to cancer tend to affect three main types of genes-proto-on-
cogenes, tumor suppressor genes, and DNA repair genes. These
changes are sometimes called “drivers” of cancer. Proto-oncogenes
are involved in normal cell growth and division. However, when
these genes are altered in certain ways or are more active than
normal, they may become cancer-causing genes (or oncogenes),
allowing cells to grow and survive when they should not. Tumor
suppressor genes are also involved in controlling cell growth and
division. Cells with certain alterations in tumor suppressor genes
may divide in an uncontrolled manner. DNA repair genes are in-
volved in fixing damaged DNA. Cells with mutations in these genes
tend to develop additional mutations in other genes and changes
in their chromosomes, such as duplications and deletions of chro-
mosome parts. Together, these mutations may cause the cells to

become cancerous.

The number of cancer cases In the country is projected to go
up from 14.6 lakh in 2022 to 15.7 lakh in 2025, according to the
Indian Council of Medical Research-National Cancer Registry Pro-
gramme (ICMR-NCRP), the government informed Parliament on
March 14 [12].
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The estimated number of incident cases of cancer in India for the
year 2022 was found to be 14, 61, 427 (crude rate:100.4 per 100,
000). In India, one in nine people are likely to develop cancer in
his/her lifetime. Lung and breast cancers were the leading sites of
cancer in males and females, respectively. Among the childhood (0-
14 yr) cancers, lymphoid leukaemia (boys: 29.2% and girls: 24.2%)
was the leading site. The incidence of cancer cases is estimated to
increase by 12.8 per cent in 2025 as compared to 2020 [11].

v
Adhesion
p Inavasion

Antl-apoptotic factors (Fas, \_  Melastasis

BCL-2) A\ ™Y
| / kY

[ v '- Chemokines(MCP-1, IL-18,
RANTES, CXCLI, CXCL10,

| Cytokines (IL-1, IL-2, IL-6, Cell cycle regulators(Bel- MIP-2) l

cii® IL-8, IL-12) (2L1, PAI2, Cyclin) |
survival l
Inflammatory response
Proliferation
Angiogenesis

Cell survival
Proliferation

Angiogenesis

Figure 1: NF-kB signalling in inflammation should mentioned in

the, Introduction to protein instead of Introduction to disease.

Figure 1Presents the estimated top five leading sites of cancer;
among males these were lung (10.6%), mouth (8.4%), prostate
(6.1%), tongue (5.9%) and stomach (4.8%). The estimated top five
leading sites of cancer among females included breast (28.8%),
cervix (10.6%), ovary (6.2%), corpus uteri (3.7%) and lung (3.7%).
Liver cancer (3.9%) was among the leading ten cancers in males
and not in females, whereas thyroid (3.6%) and gallbladder (2.7%)

cancers were in top ten among females but not in males [11].

Citation: Vibha Aggrawal, et al. “Structure Based Analysis of Tumor Inducing NF-kB Protein Using Phytochemical from Catharanthus Roseus Medicinal

Plant". Acta Scientific Pharmaceutical Sciences 8.3 (2024): 44-56.



Structure Based Analysis of Tumor Inducing NF-kB Protein Using Phytochemical from Catharanthus Roseus Medicinal Plant

Figure 2 Presents the estimated cancer cases and ASIR by five-
year age group and gender for India in 2022. The ASIR for all sites
of cancer started increasing from 25 years of age in both males
and females. However, the ASIR among females aged 25-59 yr was
higher than in males. Above 60 yr, the male ASIR was higher than
females and it peaked at 75+ yr with 710.6 per 100, 000. While in
females, the ASIR dropped to 451.7 per 100, 000 at 75+ yr. The
highest number of cancer cases were in the 60-64 yr age group
(males: 1, 06, 296 and females: 1, 05, 139) [11].

Research

e Increased or constitutive activation of nuclear factor kappa B
(NF-kB) is a feature of many chronic disease processes, includ-
ing cancer. While NF-kB overactivation has been documented
extensively in human oncology, there is a relative paucity of
data documenting the same phenomenon in veterinary medi-
cine. To assess NF-kB activity, antibodies to p65 and p100/
p52, which are components of NF-kB heterodimers, were
first validated for specificity and canine cross-reactivity via
Western blot and labeling of immortalized cell pellets. Then,
nuclear labeling for these antibodies was assessed via QuPath
software in over 200 tumor tissue samples (10 hemangiosar-
comas, 94 histiocytic sarcomas, 71 lymphomas, and 28 mast
cell tumors) and compared to immunolabeling in appropriate
normal tissue counterparts. Greater than 70% of spontane-
ous canine tumors evaluated in this study had more nuclear
p65 and p100/p52 immunoreactivity than was observed in
comparable normal cell populations. Specifically, 144/204
(70.58%) of tumors evaluated had positive p65 nuclear label-
ingand 179/195 (91.79%) had positive p100/p52 nuclear la-
beling. Surprisingly, greater nuclear p100/p52 reactivity was
associated with a longer progression-free survival (PFS) and
overall survival (0OS) in canine lymphomas. These results pro-
vide support and preliminary data to investigate the role of
NF-kB signaling in different types of canine cancer.

e  Chemoprevention is an approach involving the use of natural
or synthetic substances to prevent the risk of development
many diseases including cancer. Nuclear factor-kappa B (NF-
kB) signaling pathways is crucial in either inducing processes
of inflammation and apoptosis. As a result, it is implicated in
numerous stages of carcinogenesis through collaboration with
several signaling pathways and molecules. This transcription
factor may be regarded as key target for cancer chemopreven-

tion. Phytochemicals available in food as well as green plants
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have been demonstrated to have cancer protection activities

by modulating important cellular signaling pathways includ-
ing NF-kB pathway. Numerous phytochemicals, primarily
components of edible vegetables and plants, have been re-
ported in the literature to modulate NF-kB. Suppressing NF-kB
may provide protection to the normal cells against develop-
ment and spread of cancer. Majority of phytochemicals use
various mechanisms to inhibit NF-kB. Different phytochemi-
cals combinations present in a natural food may enhance their
modulating potential on NF-kB and consequently elicit cancer
prevention. This article reviews the current understanding of
the potential effect of some phytochemicals and their combi-

nations on NF-kB activities.

Introduction to protein

NF-xB (Nuclear factor kappa light chain enhancer of activated B
cells) is a key transcription factor which regulate different process-
es of cellular immune and inflammatory response. Consequently,
deregulated NF-«kB activation contributes to the pathogenic pro-

cesses of various inflammatory disease.

NF-xB is homo or hetro dimer of member of the Rel family of
DNA binding protein. In mammals these include Rel A (p65), c-rel,
Rel B, p105 (the precursor of p50), and p100 (the percussor of p52)
[9]. The function of NF-kB is regulated by family of protein called
IKBs which include IKB alpha, IKB beta, IKB gamma, IKB epsilon
and BCI-3. The role of NF-kB in human cancer initiation, develop-
ment, metastasis, and resistance to treatment has drawn particular
attention. NF-xB activity not only promotes tumor cell prolifera-
tion, suppresses apoptosis and attract angiogenesis, but it also in-
duces epithelial mesenchymal transition, which facilitates distant
metastasis. In certain circumstances NF-kB activation may also re-
model local metabolism and energize the immune system to favour
tumor growth. Suppression of NF-kB pathway a promising thera-

peutic target due to its vital role in various biological activities.

NF-xB can be activated by various stimuli such as cytokines
(TNF- alpha, IL-1 B), growth factor {epidermal growth factor
(EGF)}, bacterial and viral product [lipopolysaccharide (LPS), dsR-
NA], UV and ionizing radiation, reactive oxygen species (ROS) and
DNA damage and oncogenic stress from inside the cells. Through

a canonical pathway, almost all the stimuli lead to activation of a
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large cytoplasmic protein complex, the inhibitor of kB (IKB) kinase
(IKK) complex [9].

NF-xB transcriptional factor play a fundamental role in tumori-
genesis and are implicated in the origination and propagation of
both hematologic and solid tumor types, including melanoma,
breast, prostate, ovarian, pancreatic, colon, lung, and thyroid can-
cer.

Studies on this signaling pathway for targeted cancer therapy
have become a sensible topic [1]. Upon activation NF-kB signalling

pathways are classified as canonical or non-canonical.

The canonical NF-xB is activated to respond to a diversity of
external stimuli involved in inflammation, immune response, cell
proliferation, differentiation and survival. The main step of acti-
vation of the canonical NF-xB is phosphorylation dependent acti-
vation of IKK (IKB kinases) complex. Consequently, the inhibitory
IKB proteins are phosphorylated and subjected to the ubiquitina-
tion dependent degradation by proteasome, liberating the kB tran-
scription factor to translocate to nucleus and activate the target

genes, this activation is quick but transient [8].

The non canonical pathway Is activated by TNF superfamily re-
ceptors. NIK (NF-kB inducing kinase), the key kinase in this path-
way, remains below the detectable level in the steady state con-
dition due to the TRAF3 (TNFR-associated factor -3) dependent
ubiquitination mediated degradation. TRAF3 is degraded by E3
ubiquitin ligase CTAP (cellular inhibitor of apoptosis), leading to
NIK accumulation. Non canonical pathway is responsible for the

development of immune cells.
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Introduction to compounds

Vinpocetine

Generic Name-vinpocetine

Type: small molecule

Molecular weight- Average-350.462

Monoisotopic:350.199

Chemical formula- C22H26N202

Background- Vinpocetine is a derivative of a vinca alkaloid used to

treat neurological symptoms of cerebrovascular disease

Vindoline

Generic Name- vindoline

Molecular Weight- 456.5g\mol

Chemical Formula-C25H32N202

Background-vindoline is a vinca alkaloid that exhibits’ antimitotic

activity by inhibiting microtubule assembly.

Catharoseumine

Generic Name-Catharoseumine Molecular Weight-366.4g\mol
Chemical Formula-C21H22N204

Background- a new monoterpenoid indole alkaloid possessing a
unique proxy bridge moiety, was isolated from the whole plants of

Catharanthus roseus.

Vindolinine
Generic Name- vindolinine
Molecular Weight-336.4g\mol
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Chemical Formula-C21H24N202
Background-vindolinine is a monoterpenoid indole alkaloid, ex-
hibits anti-diabetic property.

Methodology

Extraction and qualitative analysis of catharanthus roseus
Preparation of leaf powder: leaves are collected washed and

shade dried then they are ground with mortar and pestle for pow-

der formation. Fine powder is collected and used further for analy-

sis.

Preparation of extract

Extracts of leaf powder is prepared in different solutions. Dif-
ferent extracts were used to test the presence of various bioactive
chemicals.1gm is small amount of plant extract are dissolved in
50ml of cold and hot water, 50ml of hydroalcoholic solution and
50ml of methanol and filtered separately. The filtrate were used to

test presence of various bio active chemicals.

In Hot water

e  1ml of leaf powder and add 50ml of distilled water and heat-
ing at low flame. After that filtered out the solution and stored
at 4°C. Covered the filtered extracts with paper.

In Cold water

e 1gm of leaf powder and add 50ml of distilled water. Incubate
for one night and then filtered out. Covered the filtered ex-

tracts with paper.

In hydroalcoholic solution

e 1lgm of leaf powder and add 80% ethanol. Incubate for one

night and then filtered out. Covered the filtered extracts with

paper.

In methanol

e 1gm of leaf powder and add 50ml of methanol. Incubate for
one night and then filtered out. Covered the filtered extracts
with paper.

Qualitative analysis for detection the presence of various bio-
active chemicals presents in plant material

Test for alkaloid

e  1ml of extract and few drops of Wagner’s reagent. Formation

of blue color indicates the presence of alkaloids.

Test for cardiac glycosides

e 1mlofextractand add 1.5ml of gallic acetic acid and few drops

of 5% ferric chloride and 3-4 drops of conc.H2S04 along sides

49
of test tube. Formation of blue color indicates the presence of

cardiac glycosides.
Test for protein

e  Ninhydrin test: 1ml of plant extract and add few drops of nin-
hydrin solution thus tubes sifted in boiling water bath for 10
minutes. Formation of purple color indicates the presence of

protein.
Test for flavonoid

e Imlofplant extract and add 2ml of 2% NaOH and few drop off
dil.HCl. Formation of pink to crimson color indicates the pres-

ence of flavonoids.
Test for phenolic compound

e 1ml of plant extract and add few drop 5% FeCl3 solution. For-
mation of dark green or bluish black color indicates the pres-

ence of phenolic compound.
Test for tannin

e 1ml of plant extract and add 3ml of distilled water and add
3-4 drops of 10% solution. Formation of blue-green color indi-

cates the presence of tannin.
Test for saponin

e  Foam test: 0.5ml of plant extract and shaken with 2ml of dis-
tilled water. Persistent of foam for 10 minutes indicates the

presence of saponin.

Antioxidant property of catharanthus roseus
DPPH assay

DPPH (2, 2-diphenyl-1-picryl-Hydrazyl-hydrate) free radical
matter is an antioxidant assay based on electron transfer that pro-
duces a violet solution in ethanol. This free radical, stable at room
temperature, is reduced in the presence of an antioxidant molecule,
giving rise to colorless ethanol solution. The use of the DPPH assay
provides an easy and rapid way to evaluate antioxidants by spec-

trophotometry [5].

Method
A total of 4mg of DPPH were dissolved in 100ml of ethanol for
making the stock solution. Took 0.24g of vitamin C in 1ml of dis-

tilled water for making the standard solution.
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e Inatesttube, 1.5ml DPPH workable solutions were combined
with 100pl of leaf extract and 900 pl of distilled water. After
that, the tubes were kept in complete darkness for 30 min-
utes. The absorbance was therefore determined at 517nm by
spectrophotometer.

e Inatesttube, 1.5ml DPPH workable solutions were combined
with 200 pl of leaf extract and 800 pl of distilled water. After
that, the tubes were kept in complete darkness for 30 minutes.
The absorbance was therefore determined at 517nm by spec-

trophotometer.

For calibration, 2ml of DPPH solution combined with different
amount of distilled water and different amount of vitamin C for
making a standard solution mixture with an different absorbance

at 517nm. After 30 minute incubation in darkness.
The following formula was used to compute the percentage of

antioxidant.

% of anti-oxidant activity =control-sample/control *100

30 minute in dark

L

DPPH Anti-

oxidant Absorbance at 517nm in spectrophotometer

Figure 3: DPPH Assay.

Docking

Docking is a technique used to anticipate the structural interac-
tion of two or more chemical molecules. The docking process in-
volves two basic steps prediction of the ligand confirmation as well
as its position and orientation within those sites as usually referred
to as pose and assessment of the binding affinity.

Types of docking

e Rigid docking: In the rigid docking molecules are rigid, in 3D
space of one of the molecule which brings is to an optimal fit

with the other molecules in terms of a scoring function.
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Ligand

Complex

Target
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Figure 4: Docking Complex Formation.

e Flexible docking: In flexible docking molecules are flexible,
confirmation of the receptor and the ligand molecules, as they
appear in complex.

e Blind docking: It refers to docking a ligand to the whole sur-
face of a protein without any prior knowledge of the target
pocket. Blind docking was introduced for the detection of pos-
sible binding sites and modes of peptide ligands by scanning

the entire surface of protein targets.

In blind docking, we do not need to define a specific site in the
protein for the ligand to bind, because we do not know the binding

site, so we enclose the whole protein into the grid box.

Tools used for docking

e  Computational Docking software

e  Autodock. 4

e  Autodock. Vina

e Interactive graphical user interfaces
e  Autodock tools with autogrid

e Mgl tools

e  Visualization tool

e Discovery studio

Selection of compounds and NF-kB protein

The 3D crystal structure of vinpocetine PubChem CID: 443955
and conventional drugs: Vindolinine (PubChem CID; 24148538);
Vindoline (PubChem CID: 260535); Catharoseumine (PubChem
CID: 56964592) were retrieved from the molecular information de-
pository PubChem search engine for determination of their phar-
maceutical capability. The 3D crystal structure of NF-kB (Protein)
were retrieved from RCSB PDB database. The hetatom and water
molecule were removed during protein preparation using the pro-

tein preparation wizard from Discovery Studio. The protein struc-
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ture files of NF-kB (PDB ID: 4q3j) with resolution 1.86A has R-free

value 0.218.
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Visualization of 3D and 2D structure of the interacting residue

of NF-xB protein with selected compound

Vinpocetine

Ea

Vindolinine

Figure 5: The 3D Structure of selected compound.

protein NF- kB.

Vindoline

Catharoseumine

Figure 6: 3D Structure of targeting tumour inducing

Swiss ADME analysis of selected compound :-
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Figure 7: Visualization of 3D and 2D Structure of the interacting

residue of NF-kB Protein with selected compound.

Properties Vinpocetine Vindoline Vindolinine Catharoseumine
FormUIa CZZHZGNZOZ C22H26N202 C21H24N202 C21H22N204
Molecular Weight 350.45 g/md 456.53 g/md 336.43 g/md 366.41 g/md
Num. Heavy atoms 26 33 25 27
Num. arom. heavy atoms 9 6 6 6
Fraction CSP 30.50 30.60 30.57 30.48
Num. ratable bonds 4 6 2 2
Num. H-bond acceptors 3 7 3 5
Num. H-bond donars 0 1 1 1
Molar Refractivity 107.82 128.42 102.85 104.55
TPSA 34.47A% 88.54 A? 41.57 A? 60.03 A?

Table 1: Analysis of physiochemical properties of compounds.
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Proprties Vinpocetine Vindoline Vindolinine Catharoseumine
LipinsKi Yes OVoilation Yes; 0 Violation Yes; 0 Violation Yes; 0 Violation
Ghose Yes Yes Yes Yes
Veber Yes Yes Yes Yes
Egan Yes Yes Yes Yes
Muegge Yes Yes Yes Yes
Bioavailability Score 0.55 0.55 0.55 0.55
Table 2: Determination of Drug likeness score of Compounds.
Vinpocetine Vindoline Vindolinine Catharoseumine
Pains 0 alert 0 alert 0 alert 0 alert
Break 2 Alerts 0 alert Isolated alkene, more than 2 esters | Isolation-alkene |[isolated alkene, peroxide
Leadlikeness No. 2 violations:MW>350, 1 Violation: MW>350 Yes 1 Violation: MW>350
XLOGP3 > 3.5
Synthetic Accessibility 4.63 5.84 3.48 6

Table 3: Determination of medicinal chemistry of selected compounds.

Result
Phytochemicals test and analysis

Result of qualitative test for detection of various bio active
chemicals present in all different extracts of leaf of Catharanthus

roseus.

Figure 9: Cardiac glycosides Test.

in hot water
Figure 8: Alkaloid Test.

(W
=
!

L*ﬁ':.a._ - : L

in cold water in hot water

Figure 10: Protein Test.
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Figure 13: Tannin Test.

e —

in cold water in hot water

;! -
él
-
y B

in cold water in hot water

Figure 14: Saponin Test.
Figure 12: Phenolic compound Test.

S. No. Test Ethanol Methanol Cold Water Hot Water
Pink White Pink White Pink White Pink White
1 Alkaloids - - - - - - + +
2 Cardiac Glycosides - - - - + + - -
3 Protein/AA - - - - - - - -
4 Flavonoids - - - - - - - -
5 Phenolic Compound + + - - + + ¥ +
6 Tannins - - - - - - + +
7 Saponins - - - - - - - -

Table 4: Phytochemicals test analysis (+ = shows presence of compound, - = shows absence of compound) in different colour variety.
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S.No. | Volume of Vit. | Vit..Cconc |Volume of distilled | Volumeof |Incubate at 0.D.at 517 nm % Antioxidant
C solution in pg ns water in pL DPPHinml | RT in dark
1 5 1250 995 2 for 30 min 0.060 93.17
2 10 2500 990 2 0.040 95.44
3 20 5000 980 2 0.041 96.33
4 40 10000 960 2 0.043 95.10
5 80 20000 920 2 0.041 95.33
6 100 25000 900 2 0.056 93.620
Table 5: Preparation of Standard Solution of Vitamin C.
Volume of Volume of Volume of
0 I
S-No. | xtractin 100 L | extractin200uL | DPPHinml 0.D.at517 nm oL TG
Incubate at 100 pL 200 pL 100 pL 200 uL
1 Ethanol Ethanol 1.5 ml RT in dark 0.277 0.448 68.40% 49.03%
2 Methanol Methanol 1.5 ml for30 min | 0.735 0.299 16.40% 65.98%
3 Cold Water Cold Water 1.5 ml 0.57 0.491 35.10% 44.14%
4  |Boil Water/HotWater Hot Water 1.5 ml 0.343 0.373 55.30% 57.56%
Table 6: Assessment of antioxidant activity of pink variety leaf of Catharanthus by DPPH method.
DPPH Assay results teracting residues of NF-«kB protein. Binding energy is the sum of
Pink Variety Leaf the intermolecular forces acting upon the receptor ligand complex-

e  Ethanol extract has more anti-oxidant property than remain-
ing three extract but less than standard in 100 pl of plant ex-
tract.

e  Methanol extract shows least anti-oxidant property in 100 pl
of plant extract. But, shows more anti-oxidant property than
remaining three extract but less than standard in 200 pl of

plant extract.

White Variety Leaf

e  (Cold Water extract has more anti-oxidant property than re-
maining three extract but less than standard in 100 pl of plant
extract.

e  Ethanol extract has more anti-oxidant property than remain-
ing three extract but less than standard in 200 pl of plant ex-

tract.

Analysis of docking

From table 8 shows that binding energy of compounds with in-

es. Binding energy of ligands is in the range of -4 to -9.5 in autodock
result. Here the standard drug vinpocetine shows the binding ener-
gy of -7.35. On comparison with the standard drug binding energy
value analyze that, the conventional drug catharoseumine shows
the binding energy of -8.6, which is higher than the value of stan-
dard drug value. As we know, higher negative value show strong
binding affinity. The other two conventional drugs vindoline and
vindolinine shows binding energy of -6.5 and -8.17, where vindo-
linine shows higher binding energy than the standard drug value.
Here, it concludes that the conventional drug catharoseumine and
vindolinine helps in decrease the inflammation on suppressing the
overexpression of tumor inducing NF-kB protein on binding with
different interacting residues of protein. Swiss ADME analysis of
compounds shows that catharoseumine and vindolinine have less
molar refractivity and hydrogen bond acceptor as compared to
other conventional drug. Table 2 shows all compounds followed
the Lipinski rule of five indicating the good bioavailability of mol-
ecules (vinpocetine, vindoline, vindolinine, catharoseumine). The

bioavailability score of drugs same along with another standard
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S. No. Volume of extract in | Volume of extract in VolunTe of DPPH 0.D.at 517 nm %% Antioxidant
100 pL 200 pL inml
Incubate at 100 pLL 200 pL | 100 pL. | 200 pLL
1 Ethanol Ethanol 1.5ml RT in dark 0.358 0.247 59.2% 71.8%
2 Methanol Methanol 1.5ml for 30min 0.410 0.336 | 533% | 61.77%
3 Cold Water Cold Water 1.5ml 0.240 0.474 72.6% | 46.07%
4 Hot Water Hot Water 1.5ml 0.497 0.409 43.4% | 53.48%

Table 7: Analysis of antioxidant potential of white variety leaf of Catharanthus by DPPH.

Name of Compounds PubChem ID Binding Energy
Vinpocetine 443955 -7.35
Vindoline 260535 -6.5
Vindolinine 24148538 -8.17

Cathoroseumine 5694592 -8.6

Table 8: Estimation of binding energies of compounds with

interacting residues of NF-«xB protein.

drugs (0.55).

Discussion

Catharanthus roseus has more than 130 known alkaloids which
are used in the treatment of various types of cancer and dread dis-
eases [6]. Qualitative analysis of dried leaf was done to detect the
presence of various phytochemicals component responsible for
therapeutic actions of Catharanthus roseus. The radical scavenging
activity of different extracts was determined by using DPPH assay
according to Chang,, et al. (2001). The decrease in the absorption
of the DPPH solution after the addition of an antioxidant was mea-
sured at 517nm. Antioxidants reacts with DPPH and reduce it to
DPPH-H and as consequence the absorbance decreases. According
to the results, the ethanolic extract shows more antioxidant prop-
erty in both pink and white variety. On comparison the percent
of antioxidant value, the white variety shows more antioxidant
property than the pink variety. Both variety are useful in medicinal
purposes in several diseases. That's why known for anti cancer-
ous and anti diabetic plant. The two compounds mainly Vincristine
and vinblastine are the alkaloids isolated from this plant use uses

as anti cancerous and antidiabetic drugs.

Through the help of blind docking method, anticipate the struc-
tural interaction of drug and the disease causing protein. In this

study, the tumor inducing protein NF-xB docked with different con-
ventional drugs present in the plant Catharanthus roseus. Mainly
catharoseumine and vindolinine shows higher negative value with
strong binding affinity. Therefore, both compounds helps in sup-
pressing the overexpression of NF-kB protein, used as a conven-
tional drug in treating cancer. Results shows that molecular dock-
ing could be used as a efficient tool by which the potentiality of
unexplored natural product could be identified against severe dis-

eases including cancer.

Conclusion

The Swiss ADME (absorption, distribution, metabolism and
elimination) property for molecules has been assigned for drug de-
velopment process. The drug likeness score of bioavailability score
same among all the compounds 0.55 (vinpocetine, vindoline, vin-
dolinine, catharoseumine). The medicinal chemistry of synthetic
accessibility of catharoseumine is higher than the others. The val-
ue of binding energy describes the efficiency of drug compounds
to suppress the overexpression of tumor inducing protein NF-«B
protein. The dietary phytochemicals have broad anti cancer effect
mediated by a number of cellular mechanisms. Vinpocetine (a syn-
thetic ethyl ester of apovincamine) reportedly enhanced cerebral

blood flow and exhibited neuroprotective effects.
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