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Introduction

Medicinal plants are the “backbone” of traditional medicine, which means people in the less developed countries
utilize medicinal plants on a regular basis. These medicinal plants consider as a rich resource of ingredients which
can be used in drug development and synthesis. Besides that, these plants play a critical role in the development of
human cultures around the whole world. The foundations of typical traditional systems of medicine for thousands of
years that have been in existence have formed from plants. The plants remain to offer mankind with new medicines.
Some of the beneficial properties ascribed to plants have recognized to be flawed and medicinal plant treatment is
based on the experimental findings of hundreds to thousands of years. The earliest reports carved on clay tablets in
cuneiform date from about 2600 BC are from Mesopotamia; among the materials that were used were oils of
Commiphora species (Myrrh), Cedrus species (Cedar), Glycyrrhiza glabra (Licorice), Papaver somniferum (Poppy
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juice) and Cupressus sempervirens (Cypress) are still used today for the cure of diseases extending from colds and
coughs to inflammation and parasitic infections [1].

Many of the countries rely on traditional medicine throughout the world as it is easily accessible from a local plant.
WHO report says that more than 3.5 billion people in developing countries use the medicinal plant for their health
care [2-4]. Physicians in Africa still prescribe traditional medicine to people i-e (70%-80%). Traditional medicine is
available in the majority area of the world for the treatment of human and livestock diseases [5]. The misuse of
antibiotics nowadays led to drug-resistant bacteria. Additionally, the growing problem of drug-resistant bacteria
compels researchers to find a new alternative way for treatment of drug-resistant infections. It is believed that
secondary metabolites present in plants could be used as an alternative source for drug-resistant bacteria as due to
their incredible potential [6]. This mini-review highlighted the potential pharmacological effects of ginger (Zingiber
officinale).

Description of Ginger

Ginger (Zingiber officinale), as a weedy and herbaceous perennial herb which mainly found in humid regions. It
grows usually 2 m in height [7]. It is called different names in different part of the world e.g. Zenzero in Italian,
Jeung or Sang Keong in Chinese, Aliah in Indonesia, Adrack in Urdu, Gember in Dutch, Jengibre in Spanish,

Ingwar in German, Gingembre in French [8].

Ginger has about 85 species of aromatic herbs and belongs to the Zingiberaceae family [8]. Ginger is segmented
specialized stem and tuberous rhizome which horizontally grow under the soil surface. The ginger plant has about
15-30 cm long leaves. The leaves die each year and a cluster of buds produces which then blooms into flowers [9].
The ginger is mainly cultivated in some countries which are tropical which commonly includes China, Haiti,
Jamaica and Nigeria [10], the true ginger.

Active Ingredients of Ginger

About more than 60 constituents are present in ginger which are considered as an active compound [11]. The
important ingredients which are present in this plant root are alantolucton, inulin and some essential oils [12]. The
powdered rhizome contains 9% protein, 3%-8% crude fiber, 3%-6% fatty oil, 60%-70% carbohydrates, 9%-12%

water, about 8% ash, and 2%-3% volatile oil [13].

Some useful compounds of ginger which carries medicinal properties include gingerols, Ingenol, gingerdiols,
zingerone, paradols, and shogaol. In these all compounds, gingerols is considered as the most important due to their
active pharmacological properties. Gingerols and shogaol are chemically composed of 6-, 8- and 10-structural
analogs [10]. The chemical structures of some active ingredients are as under as early discussed by Sharma [14] in
FIG. 1-4.
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FIG. 1. IUPAC name: 5-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-3-decanone [14].
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FIG. 2. IUPAC name: 4-(4-hydroxy-3-methoxyphenyl)-2-butanone [14].
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FIG. 3. IUPAC name: 1-methyl-4-(6-Methylhept-5-en-2-yl) cyclohex-2-enol [14].
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FIG. 4. IUPAC NAME: 2-Methyl-5-(6-methylhept-5-en-2-yl) cyclohexa-1, 3-diene [14].

Pharmacological Potential

The most important pharmacological properties of Zingiber officinale (ginger) are given below:
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Positive effects on the cardiovascular system

Fluid movement including blood has been substantially enhanced owing to the usage of ginger. As it has a positive
impact on heart muscle resulting in dilation of blood vessels. According to a Japanese survey revealed that the
potent components of ginger remarkably lowers the cardiac workload as well as reduces the blood pressure [12].
Similarly, the platelet accumulation has been inhibited followed by platelet thromboxane synthesis In vitro. As a
result, the clotting property of blood is reduced because of a reduction in the formation of thromboxane and pro-
inflammatory prostaglandins [13,15]. Furthermore, cholesterol levels can also be suppressed due to ginger [13].

Effects of ginger against tumor

Firstly, like all, we know that tumor suppressor genes or anti-oncogenes play a pivotal role in the protection cells
from causing on the path to cancer. Therefore, these genes need to be higher in normal active form for normal
physiological functions in order to counter tumor development. Secondly, apoptosis, a fundamental characteristic of
programmed cell death is also a very important body defense mechanism to destroy tumor affected cells. Thirdly,
tumor progression and development is directly controlled by angiogenic factors such as VEGF (Vascular
Endothelial Growth Factor) and FGF (fibroblast growth factor). So, these all factors have to be intrinsically in active
form in order to control cancer’s development. In these mechanistic pathways, the compounds present ginger play a
very productive role [16]. For instance, the active component 6-gingerol causes substantial function in suppression
of hyperproliferation along with inflammation that leads to angiogenesis, carcinogenesis followed by metastasis
[17,18].

The anti-diabetic potential of ginger

Antihyperglycemic effect has been strongly influenced owing to ginger and its constituents. It was further confirmed
through animal model studies that ginger and its extracts have a momentous effect in reducing the blood glucose
levels in both diabetic and non-diabetic groups [19,20]. However, the exact mechanism of action that how ginger
controls the hyperglycemic effect is yet to be understood deeply. Here it is has been proposed that ginger may play
an inhibition of oxidative stress as well as the anti-inflammatory process [18]. Besides this ginger also retards the
activity of intestinal glycosidase along with amylase that ultimately decreases the glucose absorption inside the cells
[21].

Ginger as an anti-inflammatory and analgesic agent

Prostaglandin production is substantially been repressed by slowing the action of cyclooxygenase-1 and
cyclooxygenase-2. Owing to this ginger have a more therapeutic effect than NSAID (Non-Steroidal Anti
Inflammatory Drugs) and less toxic in nature [22]. Additionally, the anti-inflammatory properties of ginger seem to
help relieve pain and improve the function of all types of arthritis. In this regard, the medicinal compounds present
in ginger like gingerol and shogaol, well-known phytochemicals along with triptan have been observed to relieve
pain being caused by rheumatoid arthritis and osteoarthritis within two hours. Nonetheless, extensive studies are

required to understand the mechanism behind the action of ginger in order to prevent and treat pain being caused by
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chronic inflammatory diseases [22]. As NSAIDs are inhibitors for Cyclooxygenase (COX), a family of isoforms
(COX1 and COX2) during inflammation process, the medicinal ingredients of ginger also seems to be effective

tackling the inflammation process, that are likely to be more potent than aspirin effects [23].

Effect of ginger as a gastroprotective agent

It has been observed that ginger is very potent against the treatment of ulcer both in horses as well in humans.
Besides, it also enhances mucin production and enhances the synthesis of inflammatory cytokines, leading to a high
inflammatory response [24]. Ginger also acts as cimetidine for treating ulcer [25]. It also repairs the stomach lining.
But it does not have a direct influence on controlling inflammation as well as secretion prostaglandins secretion E2
(PGE2) content. Additionally, the constituents of ginger along with gingerol and shogaol have significant effect to
increase the relative efficacy of digestion, absorption followed by constipation and flatulence in the digestive tract
[23].

Conclusion

Ginger has the potency to treat a wide range of diseases. The compounds present in ginger like gingerols, shogaol,
and paradols are the valuable ingredients which can prevent various cancers, induction of apoptosis, angiogenesis
and metastasis and inhibition of cell-cycle progression. Beside that ginger ingredients also play a vital role to
combat against diseases like cardiovascular, anti-diabetic and gastric problems. Antimicrobial and anti-inflammatory
potential of ginger is also well documented in various studies. Overall, ginger is one of the most conventional
medicinal herbs which improve health issues with great beneficial effect. This review concludes to favor ginger but

some ambiguities necessitate further research before claiming its efficacy.
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