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ABSTRACT

Ginger is a one of the most important foods which as an anticancer drug. It is well-known
for its ability to shrink tumors. The anti-cancer properties were observed in addition to ginger’s role
in reducing inflammation, as well as being a rich source of life-enhancing antioxidants. Ginger has
long been used in traditional medicine as a cure for some diseases including inflammatory
diseases'.Ginger contains active phenolic compounds such as gingerol, paradol and shogaol that
have antioxidant?anti-cancer?, anti-inflammatory*, anti-angiogenesis® and anti-artherosclerotic
properties® (Fig.2). In the present work, we investigated the potential anti-inflammatory and anti-
cancer effects of ginger extract including gingerol, andshogaol jointed to nanotubeas dug delivery
technics. So, we have used Gussian 98 methods for calculation via (B3LYP-MP2-) with 6-31g*,
basis sets .We has also studied NMR by changing the substituents in ginger for analyzing its

properties.

Key words: Ginger, gingerol, paradol, shogaol, anti cancer,
anti-inflammatory, anti artherosclerotic, antioxidants.

INTRODUCTION

Man’s acquaintance with the medicinal
properties of plants is of great antiquity. Even the
higher mammals are said to be aware of the
curative aspects of plant kingdom. Plants have been
used in a number of systems of medicines in most
countries. India is well known as the ‘Emporium of
Medicinal Plants’. The use of plants to treat various

diseases in India dates back to the times of Rig-
Veda (3500 to 1800 B.C.). Later, the monumental
Ayurvedic works like Charaksamhita and
Sushrutasamhita followed by other Ayurveda and
Siddha treatises have incorporated nearly 700 plant
drugs entering into several medicinal preparations
used in the management of health care. In fact these
systems have been in practice even in remote areas
of our country for centuries1. Ginger consists of the



466

fresh or dried roots of Zingiberofficinale. The English
botanist William Roscoe (1753-1831) gave the plant
the name Zingiberofficinale in an 1807 publication.
The ginger family is a tropical group especially
abundant in Indo-Malaysia, consisting of more 1200
plant species in 53 genera. The genus Zingiber
includes about 85 species of aromatic herbs from
East Asia and tropical Australia. The name of the
genus, Zingiber, derives from a Sanskrit word
denoting “horn-shaped,” in reference to the
protrusions on the rhizome 2, 3. Zingiberofficinalis
Roscoe, commonly known as ginger belongs to
family Zingiberaceae is cultivated commercially in
India, China, South East Asia, West Indies, Mexico
and other parts of the world. It is consumed
worldwide as a spice and flavoring agent and is
attributed to have many medicinal properties’¢7-1°,

The British Herbal Compendium reported
its action as carminative, anti- emetic, spasmolytic,

peripheral circulatory stimulant and
antiinflammatory*. The oil of ginger is a mixture of
constituents, consisting of monoterpenes

(phellandrene, camphene, cineole, citral, and
borneol) and sesquiterpenes (zingiberene,
zingiberol, zingiberenol, B-bisabolene,
sesquiphellandrene, and others). Aldehydes and
alcohols are also present 5, 6. A numeral of
commercial variety of ginger exists. Nigerian Ginger
is darker in color, minute size and more pungent
taste. Cochin Ginger is habitually larger, well
scraped, contains more starch and breaks with a
shorter fracture. African Ginger is darker in color,
more pungent in taste and less flavor than Jamaica
Ginger. Ginger plant is propagated by rhizome
cuttings each bearing a bud. The pieces of rhizome
are planted in holes during March and April in a
well- drained clayey soil. In December or January
rhizomes are unruffled. Ginger requires a warm and
humid atmosphere. A well distributed rainfall is
required for its cultivation. If the area is getting fewer
rainfalls, the crop needs habitual irrigation? 2111517

The major pungent compounds in ginget,
from studies of the lipophilic rhizome extracts, have
yielded potentially active gingerols, which can be
converted to shogaols, zingerone, and paradol that
have antioxidant anti-cancer), antiinflammatory,
angiogenesis), and anti-atherosclerotic properties).
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Ginger has been known to comprise of the following
nutrients: calcium, carbohydrate, dietary fiber, iron,
magnesium,manganese,potassium,protein,
selenium, sodium, and vitamin, C, E and B6. A fresh
ginger contains 80.9% moisture, 2.3% protein, 0.9%
fat, 1.2% minerals, 2.4% fiber and 12.3%
carbohydrates .The composition varies with the type,
varieties and agronomic condition and storage
condition* consumption of fruits, vegetables, and
whole grains may reduce cancer risk in some
individuals. This association has been attributed to
these foods being rich sources of numerous
bioactive compounds (Milner,2004). Bioactive
components present in fruits and vegetables can
prevent carcinogenesis by blocking metabolic
activation, by increasing detoxification, or by
providing alternative targets for electrophilic
metabolites (kuo et al., 2005). Numerous
constituents of plant foods, including flavonoids
(such as quercetin, rutin, and genistein), phenols
(such as curcumin, epigallocatin-3-gallate and
resveratrol), isothiocyanates, allyl sulfur
compounds, indoles, and selenium have been
found to be potent modulators of detoxification
enzymes in vitro and in preclinical models (Milner
,2001 and Keum et al., 2004). The effect of plant
extracts as antitumors was widely studied due to
their low toxicity and side effect. The inhibition of
ascites tumor cells by Nigella sativa seed extracts
was investigated (Musa et al., 2004). Willow extracts
antitumor activity which is due to the presence of
Salicin (Zahran et al., 2005). Curcuma longa extracts
and active constituents have a potential role in the
prevention of cancer and the management of
infectious and chronic diseases (Ahmad et al.,
20082,

Many herbs and spices are known to
possess an array of biochemical and
pharmacological activities in relation to its potential
antiinflammatoryproperties; ginger extract has been
shown to inhibit the activation of TNF-a and
cyclooxygenase-2 expression during in vitro studies
of human synoviocytes. Ginger extract possesses
antioxidative characteristics, since it can scavenge
superoxide anion and hydroxyl radicals.). Gingerol
from ginger inhibit, at high concentrations, ascorbate
/ ferrous complex induced lipid peroxidation in rat
liver microsomes*.
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Tumor promotion is closely linked to
inflammation and oxidative stress; so compounds
that exhibit anti-inflammatory and/or antioxidant
properties could acts as anticarcinogenic agent
(Masuda et al., 2004).Some phenolic substances
present in ginger(Zingiberofficinale Roscoe,
Zingiberaceae), generally, possess strong
antiinflammatory, anti-oxidative and anti-mitotic
properties and exert substantial anti-carcinogenic
and anti-mutagenic activities (Surh, 2002 ; Bode,
2003; Kim et al.,2005a ; Vijayapadma et al., 2007
and Choudhury et al., 2010)2.

In Saudi Medical Journal, the authors
report that both triglycerides and total cholesterol
decreased significantly from baseline in the
treatment compared with the placebo group. LDL
cholesterol was reduced and HDL cholesterol was
increased in the treatment group compared with
placebo, but these changes were not significant.
Furthermore, ginger acts as a hypolipidemic agent
in cholesterol-fed rabbits Feeding rats with ginger
significantly elevated the activity of hepatic
cholesterol-7a-hydroxylase, the rate-limiting
enzyme in bile acids biosynthesis, thereby
stimulating cholesterol conversion to bile acids,
resulting in elimination of cholesterol from the body?
( According to one study oral administration of
170mg/kg zingerone may reduce the body weight,
blood glucose level and prevent the fat storage
through increasing norepinephrin-induced lipolysis
in adipocytes. There was also distinct decrease in
lipid per oxidation and enhancement of fibrinolytic
activity in ginger treated animals. Authors
suggested the protection was probably because of
its free radical scavanging, prostaglandin inhibitory
and fibri properties. Tea is also reported to have
multiple pharmacological actions and improved
health related quality of life . It acts both as primary
as well as secondary antioxidant by sequestration
of metallic ion and by scavenging active oxygen
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species. Several epidemiological studies have
demonstrated an inverse relationship between tea
consumption and cholesterol. The tea catechin
contains Epigallocatechingallate (EGCG) and EGC
which were found to inhibit intestinal glucose
transporter SGLTI,

Including its effect on controlling blood
sugar.Ingestion of extract of tea in rats has
significantly decreased plasma cholesterol and
triglyceride concentrations and the ratio of low and
very low density lipoprotein cholesterol
concentrations to high density lipoprotein
cholesterol concentrations. Tea polyphenols also
increase fecal excretion of total lipids and
cholesterol in rodents . One study demonstrated
that the addition of five servings of tea per day to an
NCEP Step I-type diet appreciably reduces total
and LDL cholesterol in mildly hypercholesterolemic
volunteers. Tea extracts were found to exert rapid
normalization of blood glucose levels within three
weeks on streptozotocin induced Diabetes in rats .
Ginger and Tea both has been studied extensively
in animal and in vitro models separately, however,
their potential effects in combination have not yet
been studied in humans. Since both Tea and Ginger
are involved in lowering the lipid profile, these
together can be used to see the cumulative effect
on lipid profile, glucose level and insulin resistance®.

In addition chemotherapy with plant-
derived compounds or dietary phytochemicals has
emerged as an accessible and promising approach
to cancer control and management (Surh, 2003). A
growing trend among some cancer patients is to
combine conventional therapy with some form of
complementary therapy (Vapiwala et al., 2006).
These diverse pharmacological activities of their
major principles have already been confirmed
(Surh et al., 2002). Several lines of evidence
suggest that 6-gingerol is effective in the

Table 1:
Molecule E HF Kcal/mol Dipol Dipol Totally Gap ENERGY Determinan
Totally calculated Kcal/mol Distance Matrix
a -648531.4978 -115.5121746  -1.27621E+15
b -439321.3073 3.1220 -117.8140363 - 2306040772
c -597129.262969661 3.7202 -95.5942 -3.5031E+14
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suppression of the transformation,
hyperproliferation, and inflammatory processes that
initiate and promote carcinogenesis, as well as the
later steps of carcinogenesis, the angiogenesis and
metastasis (Suzuki et al., 1997; Bode et al., 2001;
Kim et al., 2005a: 2005b; Lee et al., 2008). It is
regarded as a promising chemopreventive dietary
agent exhibiting inhibition of cyclooxygenase and
lipoxygenase activities (Kiuchi et al., 1982: 1992;
Huang et al., 1991), apoptosis induction (Lee et al.,
1998; Chauhan, 2002), and anti-tumorigenic effects
(Park et al., 1998; Surh et al., 1999). The pungent
vallinoids of ginger, [6]-gingerol and [6]-paradol,
exhibit antiproliferation activity in liver, pancreatic,
prostate, gastric, and leukemia cancer cells (Lee et
al., 1998; Chen et al., 2007; Shukla and Singh, 2007).
Furthermore, [6]-shogaol has also been shown to
exhibit anticancer activities against breast cancer,
anti-proliferation activity (through disruption of
microtubule network of non-small lung epithelium
cancer) (Choudhury et al., 2010), and anti-invasion
on human hepatocellular cell (Weng et al. 2010).
With this motivationwe start this present study.

EXPERIMENTAL
As with all the previous in this study first

time we have prepared 3 molecule gingerol, paradol
and shogaolin gussview.

NAGHSH, Orient. J. Chem.,

Vol. 31(1), 465-478 (2015)

\a)yliyeiul

(c)shogaol

Fig. 1: (@) Ginger Plant with Flower ;(b)Fresh ginger rhizome
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Fig. 2. Active phenolic compounds of Ginger such as (a)gingerol ;(b) paradol and (c)shogaol.
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We have also emploied an ab initio
method to study, check and discussion.

Then, we consider 3 molecular of ginger
family and study its behavior using ab initio
calculations within Gussian 98 methods for
calculation via the (B3LYP-MP2-) with 6-31g*, basis
sets. We compare the Gap Energy (E HF ), Dipol
Totally ,DET distance matrix values obtained from
the present first principles total energy calculations

. Here, we further investigated the roles of
Number of atoms , The number of functional groups
present in the substitution of, Types of bonds
between two atoms, Increased or decreased by the
factor ring resonator , (5):The chemical shifts and
the factors NMR.by determin all All existing
parameters.

In facct ,we calculate NMR factors and then
compare data and We draw diagrams associated
with them According to Fig 4.

RESULTS AND DISCUSSION

We first consider each molecule with
Gussian09 and preoared opt each molculeAs
shown in figure 1.Infact in table you observe data
for all 3 molecule.

477

We obtained data NMR molecules
according with figure 2. In Table a, b and ¢ we list
various

Parameters and calculated values
relevant for the calculations of data NMRand fig 5
shown H NMR and C NMR. It can be seen variation
of charge differences as function of band
moumentum and variation energy to electron in the
graphs in Fig. 3

Shown in table 1. There are a variety of E
HF,GapEnergy, Totallydipol,det Distance Matrix,
which we can exclude as the reason for the
observed (1): Number of atoms :(2) The number of
functional groups present in the substitution of, (3):
Types of bonds between two atoms, (4): Increased
or decreased by the factor ring resonator, (5):The
chemical shifts and the factors NMR.As above,
these effects ,which substituted or have a number
of different atoms, can exacerbate in other models
of molecules ginger. All This may have direct effects
on the antioxidant anti-cancer anti-inflammatory,
anti-angiogenesis and anti-artherosclerotic
properties
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