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Abstract 
 

      Zingiber officinale, belonging to the Zingiberaceae family, is one of the most 

widely recognized and utilized spices and herbs worldwide. Known for its 

versatility, ginger is used both as a flavorful delicacy and as a remedy for 

numerous ailments in traditional medicine, such as diabetes, hypertension, 

cancer, ulcers, diarrhea, colds, coughs, spasms, and vomiting. These 

therapeutic uses have been documented across regions, from China, India, and 

the Arabian Peninsula to various continents, including Africa (e.g., Nigeria and 

Egypt). 

     This review aims to highlight the pharmacological potential of ginger, which is 

attributed to its bioactive chemical constituents, such as gingerol (including 6-, 

8-, and 10-gingerol), 6-shogaol, 6-hydroshogaol, and oleoresin. These 

compounds exhibit a wide range of therapeutic effects, including antioxidant, 

antitumor, anti- inflammatory, antihyperglycemic, antihypertensive, 

anticholesterolemic, antimicrobial, neuroprotective, gastroprotective, antiemetic, 

hepatoprotective, and Toxicity profiles. 

  Most of these effects have been validated through in vitro and in vivo 

studies. However, many therapeutic potentials of ginger remain 

underexplored, and only a few established effects have undergone clinical 

trials. This underscores the need for more intensive research to develop 

preventive and therapeutic drugs derived from ginger. 

    In conclusion, this review sheds light on the therapeutic significance of 

ginger and its derivatives in managing a wide range of diseases threatening 

human health. 
 
 
 
 
 
 
 
 
 

VI
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1.1 Introduction 

 

       Ginger (Zingiber officinale Roscoe) belonging to the Zingiberaceae family is a 

widely recognized herbal spice, believed to have originated from either India [1] 

or Southeast Asia [2]. Being a sterile plant, it reproduces through rhizomes rather 

than seeds [3] and thrives in tropical and subtropical regions [4]. Ginger is 

commonly used for culinary purposes as a seasoning or condiment, and it also 

holds significant therapeutic value [5]. Known for its potent medicinal 

properties, ginger exhibits spasmolytic, antipyretic, antiemetic, antioxidant, 

antiulcer, analgesic, hypotensive, antidiabetic, and anti-inflammatory effects [6, 

7]. These benefits are attributed to its content of aromatic essential oils and spicy 

oleoresins [8]. 

    Therapeutically, ginger has been traditionally used for treating colds [9], sore 

throats [10], and infections caused by Staphylococcus aureus [11]. It has also 

been tested for its efficacy against cancer cells [12]. Beyond its medicinal 

applications, ginger serves as a dietary supplement and is widely incorporated as 

an additive in various snacks and commercial products [13]. Recognized as a 

safe herbal drug, it has been classified as “Generally Recognized as Safe” (GRAS) 

[14]. Several studies have demonstrated that treating cells with Z. officinal 

blocks neuronal cell death in vitro and enhances motor neuronal recovery in rats 

[15, 16]. It has been assiduously asserted that ginger potently enhances cognitive 

function in several animal models of cognitive disorder, as well as in healthy 

humans [17]. Moreover, in South Asia, Z. officinal has long been used as a type 

of folk medicine for the treatment of dementia, which is characterized by 

memory loss as a major clinical symptom [18]. Ginger has been shown to 

facilitate conditioned inhibitory and spatial learning in adult and aged animals 

[19,20]. In addition, ginger significantly attenuates scopolamine‐ and diazepam‐

induced amnesia in mice [21].  

Recent findings indicate that Z. officinal can mitigate memory impairment in rats 

subjected to focal cerebral ischemia [22,23], NMDA administration [24], and 

amyloid beta (Aβ) injection [25]. 
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    Furthermore, ginger is also a cognitive enhancer in middle‐aged women [26].  

Very recently, the potential of traditional Chinese medicinal ginger root extract has  

been assessed in the prevention of behavioral [27].   

 
                              
 

 

Fig1: The medicinal properties of ginger 
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2.1 Bioactive Compounds in Ginger 

 
     The nutritional and nutraceutical benefits of ginger are closely associated with the 

presence of various bioactive compounds. These bioactive compounds, reported in 

different studies, are classified into three classes: gingerols, volatile oils, and 

diarylheptanoids [28]. The chemical components of ginger include volatiles 

(geraniol, borneol, terpineol, zingiberenol, cineole, limonene, camphene, curcumene, 

zingiberol, geranyl acetate, linalool, _-Farnesene, -sesquiphellandrene, _zingiberene, 

_bisabolene, elemene, and -phellandrene) and nonvolatiles (gingerols, shogaols, 

zingerone, and paradols). These non-volatile phytochemicals, having pungent odors 

and flavors, are the characteristic bioactive constituents of ginger. The distinctive 

aroma flavor of ginger is the resultant blend of these three non-volatile active 

compounds (gingerol, shogaol, and zingerone), which constitute one to three percent 

of fresh ginger by weight. There are two common components, vanillyl (4-hydroxy-

3-methoxyphenyl) and the ketone functional group, that are found in every pungent 

compound of ginger [29,30].  

     Gingerol is a pungent oil, yellow in color, that is also found in crystalline solid form 
with a low melting point. Gingerols are classified into 4-, 6-, 8-, 10-, and 12-gingerol 

based on the length of the unbranched alkaline chain. 6-Gingerol is the most abundantly 

available type of gingerol, while considerable amounts of 8-gingerol and 10-gingerol are 

also found in fresh ginger [31,32]. 6-Gingerol is a moderately pungent and one of the 

most active phytochemicals in ginger. It has been cited with many health benefits by 

various researchers [33,34]. More than 400 compounds have been found in the 

chemical analyses of ginger [35]. These compounds include alkaloids; saponins; 

flavonoids; steroids; tannins; carbohydrates; glycosides; proteins; amino acids; 

dietary fiber; ash; phytosterols; vitamins A, B, and C; minerals; and terpenoids, 

[35,36] while detected to be devoid of acid compounds and reducing sugars [37]. 

The main components of the ginger rhizome are in the order carbohydrates, lipids, 

terpenes, and phenolic compounds [38]. The terpenes and the phenolic compounds 

make up the two foremost classes of phytochemicals in ginger [39]. 
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     Phenolic compounds of ginger are also referred to as its nonvolatile components, 

which have been incriminated in its pharmacological activity. 

   They consist of gingerols, their 6, 8, and 10 derivatives, and the corresponding 

series of homologous shogaol and zingerone, obtained from heat or alkali-treated 

gingerols [39]. Shogaol. paradol and gingerols have been depicted to be 

responsible for the pungent taste and smell of ginger [40]. The presence of  

bioactive phytochemicals such as gin gerols, shogaols, paradols, gingerdiols, and 

zingerone is thought to be the cause of ginger's many health benefits (Fig. 3). 

                                                          Fig. 2 Ginger rhizome active compound 
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3.1  Pharmacological Benefits of Ginger: 
 

      As mentioned above, ginger's functional and bioactive compounds are 

associated with multiple health benefits and advantageous characteristics. The 

exploitation and characterization of the versatile biological and functional 

competencies of ginger are also crucial for further research. These multifaceted 

bioactivities of ginger bioactives and their modes of action are discussed here in 

this section. 
 

3.1.1 Antioxidant 
  

      The overproduction of free radicals (ROS) in situations where the antioxidant 

defense mechanism is compromised leads to oxidative stress. Antioxidants play a 

vital role in mitigating excessive free radical (FR) generation and reducing 

oxidative stress. Numerous medicinal plants (MPs) and their constituents have 

demonstrated their efficacy in preventing diseases, particularly those caused by 

free radicals.[40] 

   Ginger is a prominent example of medicinal plants with strong antioxidant 

properties. It has been shown to reduce lipid peroxidation, such as inhibiting the 

ascorbate/ferrous complex in rat liver microsomes, as noted by Rahmani et al. 

based on the report by Reddy and Lokesh [41]. Additionally, ginger extracts, 

active components, and compounds like gingerol exhibit significant scavenging 

effects against superoxide anion and hydroxyl radicals [39–41]. Notably, these 

antioxidative properties remain stable even after heating ginger [42]. 

           Furthermore, ginger has been found to reduce intracellular reactive oxygen 

species (ROS) induced by ultraviolet B (UVB) radiation and decrease 

cyclooxygenase (COX)-2 activity, as observed in both in vitro and in vivo 

studies [42]. Moreover, other derivatives of ginger, such as oleoresin, 6-

shogaol, 6-dehydroshogaol, 1- 1-dehydro-6-gingerdione, 6-gingerol, 8-gingerol, 

10-gingerol, and essential oils, possess pharmacological activities, including 

antioxidant and antimicrobial effects [43]. 
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They have been shown to be effective against compounds such as 2,2-azino-bis-3- 

ethylbenzothiazoline-6-sulfonic acid (ABTS), 1,1-diphenyl-2-picrylhydrazyl 

(DPPH), hydroxyl radicals, and microbial strains like Bacillus subtilis, Bacillus 

cereus, Staphylococcus aureus, Escherichia coli, Candida albicans, Penicillium spp., 

and Aspergillus niger [43,44]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: The potential mechanism for the antioxidant action of 6-shogoal 
 

3.1.2 Anti-hyperglycemic 
 

     Diabetes mellitus (DM) is one of the noncommunicable diseases with significant 

global prevalence. It is an endocrine disorder or metabolic derangement 

characterized by hyperglycemia (elevated blood glucose levels) due to insufficient 

or ineffective insulin, resulting from abnormalities in the metabolism of 

carbohydrates, lipids, and proteins. The management or treatment of DM can be 

achieved through, Non non-pharmacological methods: such as exercise and dietary 

regimens. Pharmacological methods involving the use of oral hypoglycemic 

agents (OHAs), such as sulfonylureas, biguanides, etc [45]. 

    However, the use of these synthetic agents often comes with drawbacks, 

including side effects like obesity, limited availability, and high costs. This 

highlights the urgent need for alternative treatments with minimal or no side 

effects. 
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  Interestingly, such qualities have been discovered in medicinal plants. Many 

studies show that ginger and other plants are effective both preventively and 

therapeutically [45]. For example, research at the University of Sydney in Australia 

found that ginger was effective in glycemic control for people with type 2 diabetes. 

One study demonstrated that ginger extracts could increase glucose uptake into 

muscle cells without relying on insulin, thus helping control high blood sugar 

levels. 

     A clinical trial involving diabetic patients who consumed three grams of dry 

ginger daily for 30 days showed significant reductions in blood glucose, 

triglycerides, total cholesterol, and LDL cholesterol levels [46–47]. Another study 

revealed that administering ethanolic extracts of Z. officinale orally for 20 days 

produced a significant antihyperglycemic effect (P < 0.01) in diabetic rats. 

Furthermore, in high-fat diet models, ginger ethanolic extract reduced body weight, 

total cholesterol, LDL cholesterol, triglycerides, free fatty acids, glucose, insulin, 

and phospholipids [48]. 

Overall, ginger combats diabetes by enhancing insulin release and sensitivity, 

inhibiting carbohydrate metabolism enzymes, and improving lipid profiles. Ginger 

has a very low glycemic index (GI), meaning it breaks down slowly, regulating blood 

glucose levels without causing spikes like high-GI foods. 

    Additionally, studies have shown that ginger has a preventive effect against 

diabetes complications. It can protect a diabetic’s liver, kidneys, and central nervous 

system, and it reduces the risk of cataracts, a common complication of the disease 

[46, 49, 50]. 
 

3.1.3 Anti-inflammatory 
 

      Inflammation is a defensive response experienced by the body against harmful 

stimuli such as tissue injury or allergens. When these responses exceed normal 

limits, they can lead to various disorders, including allergies, cancer, autoimmune 

diseases, metabolic syndrome, and cardiovascular diseases [51]. The Link Between 

Oxidative Stress and Inflammation Reports indicate a connection between oxidative 

stress caused by free radicals (FR) and inflammation.  
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  The Use of Nonsteroidal Anti-inflammatory Drugs (NSAIDs).  NSAIDs are used 

to alleviate acute and chronic inflammation by inhibiting the enzymes 

cyclooxygenase (COX 1 and 2) and/or lipoxygenase [52]. 

which are involved in breaking down arachidonic acid into prostaglandins. 

However, the use of NSAIDs is associated with numerous side effects, prompting 

the search for safer natural alternatives. According to Ojewole [53], ginger extract 

possesses analgesic, anti-inflammatory, hypoglycemic, and safe effects at doses 

ranging from 50–800 mg/kg body weight. A dose of 33 mg/kg of ginger oil 

alleviated acute and chronic arthritis in rats [54]. A study by Rani et al. [55] found 

that ginger extracted using ethyl acetate exhibited superior anti-inflammatory 

effects compared to other extracts using water, methanol (polar solvents), or 

hexane (non-polar solvent). This was due to its ability to inhibit cyclooxygenase 

and lipoxygenase enzymes. 
 

3.1.3.1 Mechanism of Action of Ginger: 

     Ginger plays a crucial role in regulating the release of inflammatory mediators 

such as nitric oxide, prostaglandins, cytokines, tumor necrosis factor (TNF), and 

interleukins (IL-1 and IL-8) through multiple biochemical pathways [17, 23, 28, 56, 

52]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4 : Represents the Anti-inflammatory effect of Ginger. 
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3.1.4 Antitumor/Anticancer 

   

     There is growing evidence linking diet to cancer prevention and treatment. 

Cancer is the second leading cause of death in the world after cardiovascular 

disease. Cancer is one of the noncommunicable diseases with great negative impact 

on global population. It is caused by a persistent increase in abnormal human body 

cells leading to the formation of tumors (of malignant cells) with the possibility to 

be metastatic [57]. The continuous multiplication of these cells is sometimes associ- 

ated to influence oxidative stress. A number of treatment (chemotherapy, 

radiotherapy, synthetic drugs, etc.) are currently available; however, they come with 

one or several side effects (nausea, hair fall), hence, the need for an alternative form 

of treatment or therapy, particularly from MPs (medicinal plants). In recent 

times, several plant species have found their relevance in the prevention and 

treatment of cancer. 

    Ginger is a great example of such MPs with excellent prophylactic and curative 

anticancer properties. Ginger and its active compounds have been identified with 

anti-carcinogenic properties against all stages of cancer development, including 

cancer initiation, promotion, progression, and drug resistance. Although it must be 

noted that these effects are not available for all cancer types, several reports on 

ginger and its derivative (gingerol) have established numerous effects on different 

types of cancer (lung, colon, ovarian, prostrate, etc.) in a study conducted in the 

United States by Karna et al. [58] 

3.1.4.1 Prostate Cancer  
 

   Daily oral administration of ginger at a concentration of 100 mg/kg body weight 

(bw) inhibited PC-3 xenograft growth, indicating its effect against prostate cancer in 

vitro and in vivo. Other studies، In vivo and in vitro studies were carried out to 

evaluate the action mechanism and cytotoxic effects of ginger against prostate 

cancer [59]. It was reported that 6-gingerol, 6-shogaol, 10-gingerol, and 10- shogaol 

showed considerable anti-proliferative effects on prostate cancer cells in humans 

through the deregulation of the protein expression of MRPI (multi-drug resistance- 

associated protein 1) and GST(Glutathione-S-transferase).  
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   The pro- liferation of PC-3 prostate cancer cells was synergistically inhibited 

through the bifold consolidation of ginger bioactives like 6-gingerol, 8-gingerol, 

10-gingerol, and 6-shogaol [60]. 
 

3.1.4.2. Liver Cancer  
 

     In vitro studies reveal that ginger components are effective against liver cancer. In 

a study, 6-shogaol has been reported to induce apoptotic cell death of Mahlavu 

hepatoma cells via an oxidative stress-mediated caspase-dependent mechanism. 

Glutathione (GSH) depletion is a major contributing factor in arbitrating 6-shogaol-

induced apoptosis of Mahlavu cells [61]. Recently Jeena et al. [62] showed that oral 

administration of ginger oil for one month increases antioxidant enzymes SOD, GSH, 

and glutathione reductase in blood of mice and glutathione- S-transferase, glutathione 

peroxidase, and SOD enzymes in liver of mice. Ginger oil also produced significant 

reduction in acute inflammation produced by carrageenan and dextran and formalin 

induced chronic inflammation [63], indicating its role in prevention of liver 

carcinogenesis. Besides glutathione, ROS also been involved in ginger extract-

induced apoptosis of HepG2 hepatoma cells. Ginger extract at a dose of 250 

𝜇𝜇g/mLmarkedly changesmorphology of cells including cell shrinkage and 

condensation of chromosomes in HepG2 cells [64]. Another study showed that 6-

gingerol induced apoptosis of human HepG2 cells through the lysosomal-

mitochondrial axis, where cathepsin D played a crucial role in the process of 

apoptosis. 6-Gingerolinduced release of cathepsin D preceded ROS generation and 

cytochrome c release from mitochondria [65]. It is also reported to protect the lipid 

peroxidation in liver tissue homogenate/mitochondria. The protective mechanism can 

be correlated to the radical scavenging property of ginger extract [66]. In an animal 

model, ginger suppresses ethionineinduced liver carcinogenesis by scavenging the free 

radical formation and by reducing lipid peroxidation. Thus, ginger prevents rat 

hepatocarcinogenesis [67]. 
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3.1.4.3 Pancreas Cancer  
   Ginger and its constituents are also effective against pancreatic cancer. Park et 

al. [68] have shown that 6-gingerol inhibits the growth of pancreatic cancer 

HPAC and BxPC-3 cells through cell cycle arrest at G1 phase and independent of 

p53 status. Further, they found that 6-gingerol decreased both cyclin A and 

cyclindependent kinase (Cdk) expression followed by a reduction in 

retinoblastoma (Rb) phosphorylation and blocking of S phase entry [69]. Another 

study showed that 6-gingerol regulates tight junction-related proteins and 

suppresses invasion and metastasis of pancreatic cancer cells. These functions of 

6-gingerol were mediated through NF-𝜅𝜅B/Snail inhibition via inhibition of the 

extracellular signal-regulated kinases (ERK) pathway. Thus, 6-gingerol 

suppresses the invasive activity of PANC-1 cells [70]. Another component of 

ginger, 6-6-shogaol, triggers Ca2+ signals in the pancreatic 𝛽𝛽-cells by activating 

the TRPV1 channels. In fura-2 loaded single rat insulinoma (INS-1E) cells, 6-

shogaol increased intracellular Ca2+ in a concentration-dependent manner. 

Intracellular Ca2+ increase obtained by 1 𝜇𝜇M 6-shogaol was found to be greater 

than that obtained by 10mM glucose [71]. 
 

3.1.4.4 Colon Cancer  
 

     Researchers [72] investigated the effectiveness of ginger against 1, 2-

dimethylhydrazine (DMH)-induced colon cancer. They observed that the 

supplementation of ginger could activate various enzymes such as glutathione 

peroxidase. glutathione-S-transferase, and glutathione reductase that suppress colon 

carcinogenesis [73] Administered zerumbone orally in mouse modelsand observed 

inhibition in the multiplicity of colonic adenocarcinomas through suppression of 

colonic inflammation in a dose-dependent. manner. The mechanism of that 

includes inhibition of proliferation, induction of apoptosis, and suppression of NF-

kB and hemeoxygenase (HO)-1 expression. 
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3.1.4.5 Gastric Cancer 
 

    Preclinical studies have shown that ginger extract and its constituents possess chemo 

preventive and antineoplastic properties in gastric cancer. In vitro study showed that 6-

gingerol induces apoptosis of gastric cancer cells. It facilitates TNF-related apoptosis-

inducing ligand- (TRAIL-) induced apoptosis by increasing caspase3/7 activation. The 

induction of apoptosis by 6-gingerol was mediated through downregulation of cytosolic 

inhibitor of apoptosis (cIAP)-1 and inhibiting TRAIL-induced nuclear factor-kappaB 

(NF-𝜅𝜅B) activation. Besides 6-gingerol, 6- shogaol also reduced the viability of gastric 

cancer cells by damaging microtubules [128]. When ginger extract was given to 

Sprague-Dawley rats having acetic acid-induced ulcers, it significantly reduced the 

gastric ulcer area.[74]. 

 
 

  3.1.5 Antihypertention 
 

     Hypertension, a silent killer (because it shows no symptoms), is characterized by 

continuous increase in blood pressure in the arteries of a person. It occurswhen the 

systolic and diastolic blood pressures rise above 140/90 mmHg, respectively. 

Findings revealed excessive salt intake, smoking, alcohol consumption, narrowing 

of the kidney, and use of birth control pills as some of the causes of hypertension, a 

risk factor to many cardiovascular diseases (CVD). Like diabetes, the treatment 

option may be non-pharmacological (lifestyle modification, etc.) or 

pharmacological involving the use of synthetic moieties such as diuretics, beta 

blockers (atenolol), angiotensin-converting enzyme inhibitor (Lisinopril), calcium 

channel blockers, etc. [75]. However, sadly too, all these antihypertensive agents 

bring about grievous adverse effects such as angioedema, dry cough, weakness, 

headaches, etc.; thus, there is need for a substitute form of therapy for sufferers of 

high blood pressure (HBP). Herbal products from MPs have come very handy in 

the fight geared toward treating HBP, and a notable example of such plant is 

ginger. In a study involving rats and guinea pigs, extracts of ginger at concentration 

range of 0.3-3 mg/kg lower the arterial blood pressure of these animals [76].  
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   Additionally, similar study using ginger aqueous extract and its derivatives 

revealed similar action [77]. The activity of ginger as anti- hypertensive agent was 

also corroborated in a study [78] involving human subject when twice daily intake 

of 10 g of the spice reduced the arterial blood pressure to 94.80 mmHg after 2 

months. 
 

3.1.6 Neuroprotective 

    Neuroprotection refers to the mechanisms by which the central nervous system 

(CNS) is safeguarded against neuronal damage caused by acute or chronic 

neurodegenerative disorders, such as stroke, Alzheimer’s, Huntington’s, and 

Parkinson’s diseases. These conditions result from the breakdown of CNS neurons 

and the subsequent deterioration of cognitive or intellectual functioning in affected 

patients [79]. Notably, the onset of neurodegenerative diseases (NDDs) is closely 

linked to aging, with the likelihood of developing such disorders increasing with 

age [80]. 

Medicinal plants, including ginger, have been increasingly utilized in the 

management and treatment of NDDs, a benefit attributed to their rich phenolic 

and flavonoid content [80, 81]. Many diseases, including neurodegenerative 

conditions, are triggered by the excessive production of free radicals (FRs). This 

connection extends to diabetes, where one of the complications—diabetic 

neuropathy—further illustrates the relationship between FRs, NDDs, and diabetes. 

Interestingly, ginger has been reported in various studies to enhance the antioxidant 

defense mechanisms of the brain in streptozotocin-induced diabetic rats [82–83]. 

Moreover, the ginger-derived compound 6-shogaol has demonstrated the ability to 

inhibit microglial activation in cases of transient global ischemia [84]. These 

findings highlight the potential neuroprotective role of ginger in combating 

oxidative stress and neuroinflammation associated with neurodegenerative diseases. 
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3.1.7 Anticholesterolemic 
 
    Cholesterol is a vital constituent of the plasma membranes in eukaryotic cells 

and represents a significant class of sterols [85]. It is essential for the growth and 

development of higher organisms. However, hypercholesterolemia, characterized 

by elevated levels of cholesterol, is a known risk factor for various diseases, 

including cardiovascular disease (CVD), atherosclerosis, and myocardial 

infarction (MI) [86]. Cholesterol can be classified into good cholesterol (high-

density lipoprotein cholesterol, HDL-C) and bad cholesterol (low-density 

lipoprotein cholesterol, LDL-C). Excessive production of free radicals (FRs) has 

also been reported to elevate cholesterol levels in the blood [83, 84]. The use of 

herbal medicines or medicinal plants (MPs) for therapeutic, curative, or 

preventive purposes against diseases is an age-old tradition [85]. Among these, 

ginger stands out for its cholesterol-lowering properties. 

    A meta-analysis conducted by Thomson et al. [86] evaluated randomized 

controlled trials on the effect of ginger intake on lipid concentrations in 

hyperlipidemia subjects. The analysis calculated the weighted mean difference 

(WMD) and 95% confidence intervals (CI) for lipid concentrations, including total 

cholesterol (TC), triglycerides (TG), LDL-C, and HDL-C. Ginger supplementation 

was found to significantly reduce TG concentrations (WMD: -8.84; 95% CI) and 

showed similar effects on TC and HDL-C. Ginger in various forms (tablets, 

capsules, powder, or rhizomes) significantly reduced TG levels and increased 

HDL-C, with the results varying according to the clinical condition of the subjects 

[87]. Studies on both animals and humans demonstrated that ginger effectively 

decreased plasma cholesterol levels in animals. However, it showed limited 

efficacy in patients already suffering from heart diseases, such as coronary artery 

disease. A curcumin extract was also reported to lower LDL and oxidized LDL 

(ox-LDL) levels while increasing HDL levels by reducing oxidative stress and 

attenuating the development of aortic fatty streaks in rabbits fed a high-cholesterol-

diet.[88]
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3.1.8 Antibiotic/antimicrobial 
 

     Infectious diseases are rapidly becoming one of the leading causes of death 

worldwide. Various bacterial pathogens are responsible for these infections, and 

antibiotics have long been the primary treatment to counter their devastating 

effects. However, the growing resistance of microorganisms to antibiotics is 

rendering these treatments increasingly ineffective, despite their significant side 

effects [89]. This alarming trend has prompted researchers to explore alternative 

approaches, including the use of medicinal plants (MPs) for treating infectious 

diseases. 

Among these plants, ginger has garnered significant attention due to its well- 

documented antimicrobial properties. Studies conducted both in vitro and in vivo, 

as well as preclinical investigations, have demonstrated the efficacy of ginger 

extracts—obtained using solvents such as ethanol, ethyl acetate, and hexane—in 

inhibiting microbial growth. Research by Rahmani et al. [90] and Gunathilake and 

Rupasinghe [91] highlights the antimicrobial activity of ginger derivatives, such as 

6-dehydrogingerdione, 6-gingerol, 10-gingerol, and 6-shogaol. These compounds 

have been shown to exhibit antibacterial effects against several bacterial strains, 

including Acinetobacter baumannii, Helicobacter pylori, Mycobacterium avium, 

and Mycobacterium tuberculosis [92-94]. 

Remarkably, evidence suggests that ginger and its derivatives may surpass certain 

synthetic antibiotics in potency when combating infectious diseases [94]. This 

further underscores the potential of ginger as a natural and effective alternative in 

addressing the growing challenge of antibiotic resistance. 
 

3.1.9 Antiulcer/gastroprotective 
 

Ulcers, whether gastric or duodenal, have been a prevalent disease affecting a 

significant portion of the global population for over a century [95,96]. They are 

caused by an imbalance between protective factors (such as bicarbonates, 

prostaglandins, mucin, and nitric oxide) and aggressive factors (such as acid and 

pepsin), resulting in considerable mortality and morbidity. 
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Various factors contribute to the onset and progression of ulcers, including 

etiological agents like Helicobacter pylori as well as sedentary lifestyles, poor diet, 

NSAID usage, smoking, bacterial infections, and oxidative stress caused by free 

radicals. 

 Treatment typically involves antimicrobial agents (e.g., metronidazole, 

tetracycline, and amoxicillin) to eradicate H. pylori, antisecretory agents like 

omeprazole, H2 receptor antagonists (e.g., cimetidine, ranitidine), and agents that 

disrupt the bacterial cell wall or membrane, such as bismuth salts. However, these 

therapies often come with toxic side effects, prompting the search for alternative 

treatments with fewer adverse effects. 

     Medicinal plants, such as ginger, have gained attention for their antiulcer and 

gastroprotective properties. Ginger’s antiulcer effects are primarily achieved 

through increased mucin production [97], a protective factor that safeguards the 

stomach lining and reduces the risk of ulcers, and the inhibition of thromboxane 

synthetase [98]. Overactivity of this enzyme weakens the stomach’s defense against 

ulcers by reducing blood flow to affected areas and promoting inflammation. 

    Several studies, have confirmed the gastroprotective properties of ginger and its 

active constituents, such as 6-gingerol and 6-shogaol. These findings highlight 

ginger’s potential as a safer and effective alternative for ulcer prevention and 

treatment. [99]  
 

3.1.10 Antiemetic 
  

      Ginger is a Natural Remedy for Nausea. Numerous studies have explored the 

mechanisms behind ginger's anti-nausea effects and its applications in various 

medical conditions. [100] The exact mechanisms by which ginger reduces nausea are 

not fully understood, but several factors are believed to contribute. Ginger is thought 

to inhibit the activity of serotonin, a neurotransmitter that plays a role in nausea 

and vomiting. Ginger can help regulate gastrointestinal motility, reducing the frequency 

and intensity of contractions that can lead to nausea. Also Ginger in a study using 

rodents was found to possess anti-serotonin and 5-HT3 receptor antagonism effect in 

inducing nausea and vomiting during post-surgery [101].  
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Derivatives of ginger such as gingerol, shogaols, galanolactone, and diterpenoid were 

also established to reduce nausea and vomiting [102-104]. Others revealed that the 

reports of management of nausea and vomiting in cancer patients are also available in 

the literature [105] 
  

 
 

Figure 5 : The antiemetic mechanism of ginger against CINV. In the central nervous 
system, ginger markedly reduces levels of 5-HT, SP, and DA and blocks 5-HT3R, NK-
1R, and D2R. In the peripheral nervous system, ginger inhibits the biosynthesis of 5-
HT, SP, and DA, blocking their respective receptors. Also, ginger ameliorated microbiota 
disorders and delayed gastric emptying induced by chemotherapeutic agents. 

 
1.3.11 Hepatoprotective 

 
The liver, being the second largest organ in the body (after the skin), plays a crucial 

role in the metabolism of drugs and other chemical substances. Consequently, 

maintaining liver health is essential for overall well-being. [106] Liver ailments 

represent a significant global health challenge, often caused by exposure to toxic 

chemicals such as carbon tetrachloride, thioacetamide, certain antibiotics, and 

excessive alcohol consumption. [107] 
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Unfortunately, conventional drugs used to treat liver diseases are often ineffective 

and come with undesirable side effects. 

      In this context, medicinal plants (MPs) like ginger have emerged as promising 

alternatives for treating liver-related ailments. For instance, a study reported 

significant relief from liver cirrhosis in rats with carbon tetrachloride-induced liver 

toxicity when ginger was administered, either alone or in combination with 

curcumin, at a dosage of 100 mg/kg body weight, showing an amelioration of liver 

injury [108,109]. 

Additionally, another study demonstrated that ginger, at doses of 200 and 400 

mg/kg body weight, enhanced the activity of antioxidant enzymes (such as 

superoxide dismutase, catalase, and glutathione peroxidase) while reducing the 

levels of liver function enzymes (alanine transaminase and aspartate 

aminotransferase) in acetaminophen-induced hepatic injury [110].  
 

      Conclusion 
 

The world today is plagued by a multitude of diseases that continue to pose 

significant challenges to the health and well-being of humanity. Unfortunately, 

synthetic drugs, despite their widespread use in therapy and prevention, often come 

with adverse side effects, diminishing their effectiveness and acceptability. This has 

led to a growing embrace of medicinal plants, such as ginger, as alternative 

solutions for combating a wide range of ailmentsâ, whether minor or life-

threatening. 

Extensive research has highlighted the remarkable therapeutic potential of ginger 

and its derivatives in addressing numerous health issues. While clinical evidence 

remains limited, these findings provide a glimmer of hope for the future. It is 

envisioned that ginger, with its natural healing properties, could play a pivotal role 

in rescuing humanity from the ever-evolving health challenges that threaten their 

quality of life and survival. 



19  

6. References 
 
 

[1] Wakchaure R, Ganguly S. (2018). 
Phytochemistry and pharmacological 
properties of ginger (Zingiber officinale). 
In: Mahdi AA, Abid M, Khan AA, Ansair 
MI, Maheshwari RK, editors. Molecular 
Biology and Pharmacognosy and 
Beneficial Plants. Delhi: Lenin Media 
PVT. LTD. pp. 97-103 

 
[2] Park EJ, Pizzuto JM. (2002). 
Botanicals in cancer chemoprevention. 
Cancer and Metastasis Reviews. 21:231-
255 

 
 

[3] Rout GR, Das P, Goel S, Raina SN. 
(1998). Determination of genetic stability 
of micropropagated plants of ginger using 
random amplified polymorphic DNA 
(RAPD) markers. Botanical  Bulletin- 
Academia Sinica. ;39: 23-37 

 
 

[4] Nair KPP. (2013). The agronomy 
and economy of ginger. In: Nair KPP, 
editor. The Agronomy and Economy of 
Turmeric and Ginger. Edinburgh, United 
Kingdom: Elsevier. pp. 225-292 

 
 

[5] Ali BH, Blunden G, Tanira MO, 
Nemmar A. (2008). Some phytochemical, 
pharmacological and toxicological 
properties of ginger (Zingiber officinale 
Roscoe): A review of recent research. 
Food and Chemical Toxicology. 46:409-
420 

 
[6] Sharma PC, Yelne MB, Dennis TJ. 
(2001). Database on Medicinal Plants used 
in Ayurveda. New Delhi: Central Council 
for Research in Ayurveda and Siddha, 
Department of Indian system of medicine. 
Govt. of India; 1: 152 2: 177; 4: 90, 
213, 404 

[7] Morakinyo AO, Oludare GO, 
Aderinto OT, Tasdup A. (2011). 
Antioxidant and free radical scavenging 
activities of aqueous and ethanol extracts 
of Zingiber officinale. Biologie Médecine. 
3:25- 30 

 
[8] Gupta M. (2010). Pharmacological 
properties and traditional therapeutic uses 
of important Indian spices: A Review. 
International Journal of Food Properties. 
;13(5):1092-1116. DOI: 
10.1080/10942910902963271 

 
[9] Raal A, Volmer D, Sõukand R, 
Hratkevitš S, Kalle R. (2013). 
Complementary treatment of the common 
cold and flu with medicinal plants—
results from two samples of pharmacy 
customers in Estonia. PLoS One.8 e58642. 
DOI: 
10.1371/journal.pone.0058642 

 
[10] Khayat S, Kheirkhah M, Behboodi 
Moghadam Z, Fanaei H, Kasaeian A, 
Javadimehr M. ( 2014). Effect of 
treatment with ginger on the severity of 
premenstrual syndrome symptoms. 
International Scholarly Research 
Notices: Obstetrics and Gynecology. 
:79708. DOI: 10.1155/2014/792708 

 
[11] Gull I, Saeed M, Shaukat H, Aslam 
SM, Samra Z, Athar AM. ( 2012). 
Inhibitory effect of Allium sativum and 
Zingiber officinale extracts on clinically 
important drug resistant pathogenic 
bacteria. Annals of Clinical Microbiology 
and Antimicrobials. 11:8. DOI: 
10.1186/1476-0711-11-8 

 
[12] Lee SH, Cekanova M, Baek SJ. 
(2008). Multiple mechanisms are involved 
in 6- gingerol-induced cell growth arrest 
and apoptosis in human colorectal cancer 
cells. Molecular Carcinogenesis. 47:197-
208. DOI: 10.1002/ mc.20374 



20  

 
[13] Maxwell I. ( 2008). Let’s make 

ginger beer. Dave’s Garden.  

 
[14] Weidner MS, Sigwart K. ( 2000). 
Investigation of the teratogenic potential 
of Zingiber officinale extract in the rat. 
Reproductive Toxicology. 15:75-80. DOI: 
10.1016/ S0890-6238(00)00116-7 Referencs 

 
 

[15] Rehman R, Akram M, Akhtar N, 
Jabeen Q. (2011). Saeed T, Shah A, et al. 
Zingiber officinale Roscoe (pharmacological 
activity). Journal of Medicinal Plant 
Research. ;5(3):344-348 

 
[16] Pratap SR, Gangadharappa HV, 
Mruthunjaya K. (2017). Ginger: A potential 
nutraceutical, an updated review. Journal of 
Pharmacognosy and Phytochemical 
Research. ;9(9):1227-1238 

 
 

[17] Mele MA. (2019). Bioactive 
compounds and biological activity of 
ginger. Journal of Multidisciplinary 
Science. 1(1):1-7 

 
 

[18] Sharma, B.R., Dutta, S., Ray, S. and 
Roy, S. (2012). Influence of plant spacing, 
seed rhizome size, and cultivars on the 
incidence of rhizome rot and wilt disease 
complex of ginger. J. Horti. Forestry 4: 105- 
107 

 
 

[19] Cerezine, P.C., Olinisky, I.A., 
Bittencourt, M.V.L. and Valerio Folho, 
W.V. (1995). Phyllosticta leaf spot on 
ginger. Cultural characterization of the 
pathogen and effect of chemical treatment 
on disease control in Morrestes, Parana 
state, Brazil. Pesqui. Agropecul. Bras. 30: 
477-487. 

[19] Dohroo, N.P. (2005). Epidemiology 
and management of leaf spot of ginger in 
Himachal Pradesh. IndianPhytopath. 58: 
282-288. 

 
[20] ISPS. (2005). Experiences in 
Collaboration. Ginger Pests and Diseases. 
Indo-Swiss Project Sikkim Series 1, 75p 

 
 

[21] Sheetal G, Jamuna P. (2009).Studies 
 on Indian green leafy vegetables for their 
antioxidant activity. Plant Foods for 
Human Nutrition,64:39-45 

 
[22] Rahmani AH, Shabrmi FM, Aly SM. 
(2014). Active ingredients of ginger as 
potential candidates. in the prevention and 
treatment of diseases via modulation of 
biological activities. International Journal 
of Physiology. Pathophysiology and 
Pharmacology,6:125-136 

 
[23] Prasad S, Tyagi AK. (2015). Ginger 
and its constituents: Role in prevention 
and treatment of gastrointestinal cancer. 
Gastroenterology Research and Practice, 
2015:142979. DOI: 10.1155/2015/142979 

 
[24] Shukla Y, Singh M. (2007). Cancer 
preventive properties of ginger: A brief 
review. Food and Chemical Toxicology. 
45(5):683-690 

 
[25] Ugwoke CEC, Nzekwe U. (2010). 

Phytochemistry and proximate 
composition of ginger (Zingiber 
officinale). Vol.10 no. 5, Journal of 
Pharmaceutical.https://doi.org/10.4314/jo
phas.v7i5.63462 

 
[26] Dhanik J, Arya N, Nand V. (2017). A 
review on Zingiber officinale. Journal of 
Pharmacognosy and Phytochemistry. 
,6(3):174-184



21  

 
 

[27] Grzanna R, Lindmark L. Frondoza 
CG. (2005). Ginger-an herbal medicinal 
product with broad anti- inflammatory 
actions. Journal of Medicinal Food. 
,8(2):125- 132 

 
[28] Ashraf K, Sultan S, Shah SAA. 
(2017). Phytochemistry, phytochemical, 
pharmacological and molecular study of 
Zingiber officinale Roscoe: A review. 
International Journal of Pharmacy and 
Pharmaceutical Sciences. ;9(11):8-16. DOI: 
10.22159/ ijpps.2017v9i11.19613 

 
 

[29] Butt MS, Sultan MT. (2011). Ginger 
and its health claims: Molecular aspects, 
Critical Reviews in Food Science and 
Nutrition.,51(5):383-393.DOI: 10.1080/ 
10408391003624848 

 
[30] Ravindran PN. (2016). Ginger 
(Zingiber officinale). In: Jain S, Russel R, 
editors. Encyclopedia of Herbs and Spices. 
Vol. 1. Glasgow: Bell and Bain; pp. 397- 
409. Available from: https://lcen.loc. 
gov/2016029187 

 
[31] Connell DW. (1969). The pungent 
principles of ginger and their importance in 
certain ginger products. Food Technology. 
,21:570- 575 

 
[32] Govindarajan VS. (1982). Ginger-
chemistry, technology, and quality 
evaluation. Part 1. Critical Reviews in Food 
Science and Nutrition. ,17:1-96 

 
 

[33] S. Bhattarai, H. Van 'Tran, C.C. Duke 
(2001). The stability of gingerol and 
shogaol in aqueous solutions, J. Pharm. 
Sei 90 (10) 1658-1664. 

[34] Roufogalis BD. (2014). Zingiber 
officinale (Ginger): A future
 outlook on its potential in 
prevention and treatment of diabetes 
and prediabetic states. New Journal 
of Science. DOI: 10.1155/2014/674684 

 
[35] Chaiyakunapruk N, Kitikannakorn 
N, Nathisuwan S, Leeprakobboon 
K, Leelasettagool C. (2006). The efficacy 
of ginger for the prevention of 
postoperative nausea and vomiting: A 
meta-analysis. American Journal of 
Obstetrics and Gynecology.194:95-99 
 

[36] Ali A, Gilani AH. (2007). Medicinal  
       Value of ginger with focus on its use in     

nausea and vomiting of pregnancy. 
International Journal of Food Properties. 
10(2):269-278. DOI:10.1080 
10942910601045297 

 
[37] Reddy AA, Lokesh BR. (1992). 
Studies on spice principles as antioxidants 
in the inhibition of lipid peroxidation of rat 
liver microsomes. Molecular and Cellular 
Biochemistry. 111:117-124 

 
[38] Krishnakantha TP, Lokesh BR. 
(1993). Scavenging of superoxide anions 
by spice principles. Indian Journal of 
Biochemistry & Biophysics. 30:133-134 

 

 
[39] Stoilova I, Krastanov A, Stoyanova 
A, Denev P, Gargova S. (2007). 
Antioxidant activity of a ginger extract 
(Zingiber officinale). Food Chemistry. 
;102(3):764-770 

[40] Sueishi Y, Masamoto H, Kotake Y. 
(2019). Heat treatments of ginger root 
modify but not diminish its antioxidant 
activity as measured with multiple free 
radical scavenging (MULTIS) method. 
Journal of Clinical Biochemistry and 
Nutrition. 64(2):143-14 

 
  
 
 

 
 
 



22  

[41] Kim JK, Kim Y, Na KM, Surh YJ, Kim 
TY. (2007). [6]-Gingerol prevents UVB-
induced ROS production and COX-2 
expression in vitro and in vivo. Free 
Radical Research. ;41(5):603-614 

 
[42] Dugasani S, Pichika MR, Nadarajah 
VD, Balijepalli MK, Tandra S, Korlakunta 
JN. (2010). Comparative antioxidant and 
anti- inflammatory effects of [6]-gingerol, 
[8]-gingerol, [10]-gingerol and [6]-shogaol. 
Journal of Ethnopharmacology.127:515-520 

 
[43] Bellik Y. (2014). Total antioxidant 
activity and antimicrobial potency of the 
essential oil and oleoresin of Zingiber 
officinale Roscoe. Asian Pacific Journal of 
Tropical Disease. 4:40-44 

 
[44] Parveen K, Siddiqui WA, Arif JM, 
Kuddus M, Shahid SMA, Kausar MA. 
Evaluation of vegetables and fish oils for 
the attenuation of diabetes complications. 
Cellular and Molecular Biology. 2019;65(7 

 
[45] Shidfar F, Rajab A, Rahideh T, 
Khandouzi N, Hosseini S, Shidfar S. (2015). 
The effect of ginger (Zingiber officinale) on 
glycemic markers in patients with type 2 
diabetes. Journal of Complementary and 
Integrative Medicine. 12(2):165-70. 

 
 

[46] Bhandari U, Pillai KK. (2005). Effect 
of ethanolic extract of Zingiber officinale 
on dyslipidaemia in diabetic rats. Journal of 
Ethnopharmacology. 97(2):227- 30 

 
[47] Nammi S, Sreemantula S, Roufogalis 
BD. ( 2009). Protective effects of ethanolic 
extract of Zingiber officinale rhizome on 
the development of metabolic syndrome in 
high-fat diet‐fed rats. Basic & Clinical 
Pharmacology & Toxicology. 
104(5):366-73. 

[48] Arablou T, Aryaeian N, Valizadeh M, 
Sharifi F, Hosseini A, Djalali M. (2014) 
The effect of ginger consumption on 
glycemic status, lipid profile, and some 
inflammatory markers in patients with 
type 2 diabetes mellitus. International 
Journal of Food Sciences and Nutrition. 
65(4):515-20. 

 
[49] Mozaffari-Khosravi H, Talaei B, 
Jalali B-A, Najarzadeh A, Mozayan MR. 
(2014). The effect of ginger powder 
supplementation on insulin resistance and 
glycemic indices in patients with type 2 
diabetes: a randomized, double-blind, 
placebo-controlled trial. Complementary 
Therapies in Medicine. 22(1):9-16. 

 
[50] Ghasemian M, Owlia S, Owlia 
MB.( 2016). Review of anti-inflammatory 
herbal medicines. Advances in 
Pharmacological Sciences. 2016:9130979. 
DOI: 10.1155/2016/9130979 

 
 

[51] Gunathilake KDPP, Vasantha 
Rupasinghe, HP. (2015). 
Recentperspectives on the medicinal 
potential of ginger. Botanics: Targets and 
Therapy. 5:55-63 

 
[52] Ojewole JA. (2006). Analgesic, 
antiinflammatory and hypoglycaemic 
effects of ethanol extract of Zingiber 
officinale  (Roscoe) rhizomes 
(ZINGIBERACEAE) in mice and rats. 
Phytotherapy Research.  20(9):764- 
772 

 

[53] Sharma JN, Srivastava KC, Gan EK. 
(1994). Suppressive effects of eugenol and 
ginger oil on arthritic rats. Pharmacology. 
49(5):314-318 



23  

 
[54] Rani PM, Padmakumari KP, 
Sankarikutty B, Lijo Cherian O, Nisha 
VM, Raghu KG.(2011). Inhibitory 
potential of ginger extracts against 
enzymes linked to type 2 diabetes, 
inflammation and induced oxidative stress. 
International Journal of Food Sciences and 
Nutrition. 62(2):106-110 

 
 

[55] de Lima RMT, Dos Reis AC, de 
Menezes APM, Santos JVO, Filho JWGO, 
Ferreira JRO, (2018). Protective and 
therapeutic potential of ginger (Zingiber 
officinale) extract and [6]- gingerol in cancer: 
A comprehensive review. Phototherapy 
R e s e a r c h .  32(10):1885-1907 
DOI: 10.1002/ptr.6134 

 

 
[56] Greenwell M, Rahman PKSM. 
(2015). Medicinal plants: Their use in 
anticancer treatment. International Journal of 
Pharmaceutical Sciences and Research. 
6(10):4103-4112. DOI: 10.13040/ 
IJPSR.0975-8232.6(10).4103-12 

 
[57] Karna P, Chagani S, Gundala SR, Rida 
PC, Asif G, Sharma V, et al. Benefits of whole 
ginger extract in prostate cancer. The British
 Journal of Nutrition. 
2012;107(4):473-484 

 
[58] Liu, C.M.; Kao, C.L.; Tseng, Y.T.; Lo, 
Y.C.; Chen, C.Y. (2017). Ginger 
Phytochemicals Inhibit Cell Growth and 
Modulate Drug Resistance Factors in 
Docetaxel-Resistant Prostate Cancer Cell. 
Molecules, 22, 1477. [CrossRef] 

 
[59] Brahmbhatt, M., Gundala, S.R., Asif, 
G. Shamsi, S.A., Aneja, R. Ginger 
Phytochemicals Exhibit Synergy to Inhibit 
Prostate Cancer Cell Proliferation. Nutz. 
Caneer 2013, 65, 263-272. [Cross Ref] 

[60] Habib SHM, Makpol S, Hamid 
NAA, Das S, Ngah WZW, Yusof YAM. 
Ginger extract (Zingiber officinale) has 
anti-cancer and anti-inflammatory effects 
on  ethionine-induced hepatoma  rats. 
Clinics. 2008;63(6):807-813 

 
[61] Manju V. Nalini N. Chemopreventive 
efficacy of ginger, naturally occurring 
anticarcinogen during the initiation, post- 
initiation stages of 1, 2 dimethylhydrazine- 
induced colon cancer. Clinica Chimica 
Acta. 2005:358(1-2):60-7 

 
[62] Kim M, Miyamoto S, Yasui Y, 
Oyama T, Murakami A, Tanaka T. 
Zerumbone, a tropical ginger 
sesquiterpene, inhibits colon and lung 
carcinogenesis in mice. International 
Journal of Cancer. 2009;124(2):264-71. 

 
[63] Vemuri SK, Banala RR, Subbaiah 
GPV, Srivastava SK, Reddy AG, 
Malarvili T. Anti-cancer potential of a 
mix of natural extracts of turmeric, ginger 
and garlic: A cell-based study. Egyptian 
Journal of Basic and Applied Sciences. 
2017;4(4):332-344 

 
[64] Rajagopal, C.; Lankadasari, M.B.; 
Aranjani, J.M.; Harikumar, K.B. 
Targeting Oncogenic Transcription 
Factors by Polyphenols: A Novel 
Approach for Cancer Therapy. Pharmacol. 
Res. 2018, 130, 273-291. [Cross Ref] 

 
[65] Agnoli, C.; Grioni, S.; Sieri, S.; 
Sacerdote, C.; Ricceri, F; Tumino, R.; 
Frasca, G., Pala, V; Mattiello, A.; 
Chiodini, P, et al. Metabolic syndrome 
and breast cancer risk: A case-cohort 
study nested in a multicentre italian 
cohort. PLoS ONE 2015, 10, e0128891. 
CrossRef



24  

 
[66] Berrino, F. Villarini, A., Traina, A., 
Bonanni, B., Panico, S.; Mano, M.P., 
Mercandino, A.; Galasso, R., Barbero, M.; 
Simeoni, M., (2014). Metabolic syndrome 
and breast cancer prognosis. Braast 
Cancer Res. Treat. , 147, 159-165. 

   [Cross Ref] 
 
 

[67] Karimi, N.; Roshan, V.D.; 
Bayatiyani, Z.F. (2015). Individually and 
combined water-based exercise with 
ginger supplement, on systemic 
inilammation and metabolic syndrome 
indices, among the obese women with 
breast neoplasms. Iran. J. Cancer Prev 8, 
e3856, [CrossRef] 

 
 

[68] Cornklin, K.A. (2004).  
Chemotherapy-associated oxidative stress: 
Impact on chemotherapeutic effectiveness. 
Integr. Cancer Ther3, 294-300, [Cross Ref] 
[PubMed] 

 
[69] Danwilai, K.; Konmun, J.; 
Sripanidkulchai, B.-O.; Subongkot, S. 
(2017). Antioxidant activity of ginger 
extract as a daily supplement in cancer 
patients receiving adjuvant chemotherapy: 
A pilot study. Cancer Manag. Res.  9, 11-
18. [CrossRef] 

 
[70] Balogun FO, Ashafa AOT. (2019). A 
review of plants in South African 
traditional medicine used in the 
prevention and management of 
hypertension. Planta Medica. 85:312-334 

 
[71] Ghayur MN, Anwarul HG, Afridi 
MB, Houghton PJ. (2005). Cardiovascular 
effects of ginger aqueous extract and its 
phenolic constituents are mediated 
through multiple pathways. Vascular 
Pharmacology. 43(4):234-241 

[72] Aming SN. (2006). The effect of twice 
a day intake of ginger tea on the blood 
pressure of hypertensive individuals in 
Barangay La Victoria, Aurora, Zamboanga 
Del Sur. Herdin Record, R09-ZCHRD- 
12043023205433,  (abstract) 

 
[73] Liu, R.; Heiss, E.H.; Sider, N.; 
Schinkovitz, A.; Groblacher, B.; Guo, D.; 
Bucar, F.; Bauer, R.; Dirsch, V.M.; 
Atanasov, A.G. (2015). Identification and 
characterization of [6]-shogaol from 
ginger as inhibitor of vascular smooth 
muscle cell proliferation. Mol. Nutr. Food 
Res.  59, 843-852. [Cross Ref] 

 
[74] Akinyemi, A.J.; Thome, G.R.; 
Morsch, V.M.; Stefanello, N.; Goularte, 
J.F.; Bello-Klein, A.; Oboh, G.; Chitolina 
Schetinger, M.R. (2015). Effect of dietary 
supplementation of ginger and turmeric 
rhizomes on angiotensin-1 converting 
enzyme (ACE) and arginase activities in 
L-NAME induced hypertensive rats. J. 
Funct. Foods. 17, 792-801. [Cross Ref] 

 
[75] Akinyemi, A.J.; Thome,    G.R.; 
Morsch, V.M.; Bottari, N.B.; 
Baldissarelli, J.; de Oliveira, L.S.; 
Goularte, J.F. Bello-Klein, A.; Oboh, G.; 
Chitolina Schetinger, M.R. (2016). 
,Dietary supplementation of ginger and 
turmeric rhizomes modulates platelets 
ectonucleotidase and adenosine 
deaminase activities in normotensive and 
hypertensive rats. Phytother. Res.  30, 
1156-1163. [Cross Ref] [PubMed] 

 
[76] Wu, H.; Horng, C., Tsai, S.; Lee, Y., 
Hsu, S.; Tsai, Y., Tsai, F., Chiang, J., 
Kuo, D.; Yang, J. (2018).  Relaxant and 
vasoprotective effects of ginger extracts on 
porcine coronary arteries. Int. J. Mol. 
Med. 41, 2420-2428. [Cross Ref] 



25  

[77] Wang, Y.; Yu, H.; Zhang, X., Feng, 
Q.; Guo, X., Li, S.; Li, R.; Chu, D.; Ma, 
Y. (2017). Evaluation of daily ginger 
consumption for the prevention of chronic 
diseases in adults: A cross-sectional study. 
Nutrition. 36, 79-84. [Cross Ref] 

 
[78] Q. Liu, J. Liu, H. Guo (2013). "6]- 
Gingerol: a novel AT, antag onist for the 
treatment of cardiovascular disease, Planta 
Medizu, vol. 79, no. 5, pp. 322-326. 
 

 
[79] A. Ahad, M. Raish, Y. A. Bin Jardan, 
M. A. Alam, A. M. Al Mohizca, and F. 1. 
Al-Jenoobi.(2020). "Effect of Hibiscus 
sabdariffa and Zingiber officinale on the 
antihypertensive activity and 
pharmacokinetics of losartan in 
hypertensive rats." Xenabia tiza, vol. 50, 
no. 7. pp. 847-857. 

 
[80] Kuppusamy P, David RS, Raj P, 
Ilavenil S, Kaleeswaran B, Govindan N,  
(2015). Evaluation  of anti-
hypercholesterolemic effect using 
Memecylon edule Roxb. ethanolic extract 
in cholesterol-induced Swiss albino mice. 
Journal of Acute Medicine. 5:85-e91 

 
[81] Iffiu-Soltesz Z, Wanecq E, Lomba A, 
Portilio MP, Pellati F, Szoto E. (2010). 
Chronic benzylamine administration  in 
the drinking  water improves   glucose 
tolerance, reduces body weight gain and 
circulating cholesterol in high-fat dietfed 
mice. Pharmacological Research. 
,61:355-363 

 
[82] Huseini   HF,  Kianbakht   S, 
Hajiaghaee R,  Dabaghian FH. ( 2012). 
Antihyperglycemic         and anti- 
hypercholesterolemic effects of Aloe vera 
leaf gel in hyperlipidemic type 2 diabetic 
patients: a randomized double-blind 
placebo-controlled clinical trial. Planta 
Medica. 78:311-316 

[83] Balogun FO, Ashafa AOT. (2018). 
Protective action of aqueous leaf extract 
of   Gazania      krebsiana (Less.) 
‘Asteraceae’ antagonizes isoproterenol-
triggered myocardial infarction in Rattus 
norvegicus. Comparative Clinical 
Pathology. 27:461-470 

 
[84] Duke JA. (2002). Handbook of  
Medicinal Herbs. Maryland, USA: CRC 
Press.  

 
[85] Thomson M, Al-Qattan KK, Al-
Sawan SM, Alnaqeeb MA, Khan I, Ali M. 
(2002). The use of ginger (Zingiber 
officinale Rosc) as a potential 
antiinflammatory and antithrombotic 
agent. Prostaglandins, Leukotrienes, and 
Essential Fatty Acids. 67(6):475-478 

 
[86] afarnejad, S.,  Keshavarz,  S.A., 
Mahbubi, S., Saremi, S., Arab, A. and 
Abbasi,  S. (2017). Effect of ginger 
(Zingiber officinale) on blood glucose and 
lipid  concentrations in diabetic and 
hyperlipidemic subjects: A meta-analysis 
of randomized controlled trials. Journal 
of Functional Foods, 29, 127–134. 
https://doi.org/10.1016/j.jff.2016.12.006 

 
[87] Mirzabeigi, P.; Mohammadpour, 
A.H.; Salarifar, M.; Gholami, K.; 
Mojtahedzadeh, M.; Javadi, M.R. (2015). 
The Effect of Curcumin on some of 
Traditional and Non-traditional 
Cardiovascular Risk Factors: A Pilot 
Randomized, Double-blind, Placebo- 
controlled Trial. Iran. J. Pharm.  Res. 
IJPR 14, 479–486. [PubMed 

 
[88] T. Barbalata, M. Deleanu, M. G. 
Carnuta. (2019). “Hyperlipidemia 
determinesdysfunctional HDL production 
and impedes cholesterol efflux in the small 
intestine: alleviation by ginger extract,” 
Molecular Nutrition & Food Research, 
vol. 63, no. 19, article 1900029.



26  

[89] D. Kamato, H. Babaahmadi Rezaei, 
R. (2013).  “(S)- [6]-Gingerol inhibits 
TGF-β-stimulated biglycan synthesis but
 not glycos-aminoglycan hyperelongation 
in human vascular smooth muscle cells,” 
Journal of Pharmacy and Pharmacology, 
vol. 65, no. 7, pp. 1026–1036,  

 
[90] Bhandari U, Kanojia R, Pillai KK. 
(2005). Effect of ethanolic extract of 
Zingiber officinale on dyslipidaemia in 
diabetic rats. Journal of 
Ethnopharmacology. 97(2):227-230. 

 
[91] Nammi S, Sreemantula S, Roufogalis 
BD. (2009). Protective effects of ethanolic 
extract of Zingiber officinale rhizome on 
the development of metabolic syndrome 
in high-fat diet-fed rats. Basic & Clinical 
Pharmacology & Toxicology. 104(5):366-
373. 

 
[92] Heeba GH, Abd-Elghany MI. (2010). 
Effect of combined administration  of ginger 
(Zingiber officinale) and, atorvastatin    on 
the liver     of rats. Phytomedicine. 
17(14):1076-1081 

 
[93] Sebiomo A, Awofodu AD, 
Awosanya AO, Awotona FE, Ajayi AJ. 
(2011). Comparative studies  of 
antibacterial effect of some antibiotics 
and ginger (Zingiber officinale) on two 
pathogenic bacteria. Journal of 
Microbiology and Antimicrobials. 
3(1):18-22. 

 
[94] Elufioye TO, Berida TIH. abtemariam 
S. (2017). Plants-derived neuroprotective 
agents: Cutting the cycle of cell death 
through multiple mechanisms. Evidence-
based Complementary and Alternative 
Medicine. 3574012. DOI: 
10.1155/2017/3574012 

[95] Uddin R, Kim HH, Lee J, Park SU. 
(2013). Neuroprotective effects of 
medicinal plants. EXCLI Journal. 12:541-
545 

 
[96] Shanmugam KR, Mallikarjuna 
K,Kesireddy N, Sathyavelu RK. (2011). 
Neuroprotective effect of ginger on anti- 
oxidant enzymes in streptozotocin- 
induced diabetic rats. Food and Chemical 
Toxicology. 49:893-897 

 
[97] El-Akabawy G, El-Kholy W. 
(2014). Neuroprotective effect of ginger 
in the brain of streptozotocin-induced 
diabetic rats. Annals of Anatomy. ;196(2- 
3):119-128 

 
[98] Ha SK, Moon E, Ju MS, Kim DH, 
Ryu JH, Oh MS, (2012). 6-Shogaol, a 
ginger product, modulates neuro-
inflammation: A new approach to 
neuroprotection. Neuropharmacology. 
63(2):211-223. 

 
[99] Asnaashari S, Dastmalchi S, 
Javadzadeh Y. (2018). Gastroprotective 
effects of herbal medicines (roots). 
International Journal of Food Properties. 
21(1):902-920 

 
[100] Vutyavanich T, Kraisarin T, 
Ruangsri RA. (2001). Ginger for nausea 
and vomiting in pregnancy: Randomized, 
double-masked, placebo-controlled trial. 
Obstetrics and Gynecology. 
97(4):577-582. 

 
[101] Bhattarai S, Tran VH, Duke CC. 
(2001). The stability of gingerol and 
shogaol in aqueous solutions.  Journal 
of Pharmaceutical, Sciences. 90(10):1658-
166. 

 
 
 
 
 
 
 



27  

[102] Revol B, Gautier-Veyret E, Arrivé 
C, Fouilhé Sam-Laï N, McLeer-Florin A, 
Pluchart H. (2019). Pharmacokinetic 
herb-drug interaction between ginger and 
crizotinib. British Journal of Clinical 
Pharmacology. 1-2 

 
 

[103] Abd-Allah GA, El-Bakry KA, 
Bahnasawy MH, El-Khodary ER.  (2006). 
Protective effects of curcumin and ginger on 
liver cirrhosis induced by carbon tetrachloride 
in rats. International Journal of Pharmacology. 
12:361- 369 
 
 

[104] S. O. Kim and M. R. Kim, (2013).  “[6]-
gingerol prevents disassembly of cell 
junctions and activities of MMPs in invasive 
human pancreas cancer cells through 
ERK/NF-𝜅𝜅B/snail signal transduction 
pathway,” Evidence-based Complementary 
and Alternative Medicine, vol. Article ID 
761852, 9 pages, 2013. 
 
 

  
[105] P. Rebellato and M. S. Islam. (2014).  
“[6]-shogaol induces Ca2+ signals by 
activating the TRPV1 channels in the rat 
insulinoma INS-1E cells,” Journal of the 
Pancreas, vol. 15, no. 1, pp. 33–37.  
 
  
[106] K. Ishiguro, T. Ando, O. Maeda. (2007). 
“Ginger ingredients reduce viability of gastric 
cancer cells via distinct mechanisms,” 
Biochemical and Biophysical Research 
Communications, vol. 362, 
no. 1, pp. 218–223. 
  
  
[107] J. K. Ko and C. C. Leung, (2010). 
“Ginger extract and polaprezinc exert 
gastroprotective actions by anti-oxidant and 
growth factor modulating effects in rats,” 
Journal of Gastroenterology and Hepatology 
(Australia), vol. 25, no. 12, pp. 1861–1869.  
 
 
 
 
 
 
 
 
 
 

[108] Liu, Y.; Liu, J.; Zhang, Y. (2019). Research 
Progress on Chemical Constituents of Zingiber 
officinale Roscoe. Biomed. Res. Int, 2019, 29. 
[CrossRef] 
 
  
[109] Jolad, S.D.; Lantz, R.C.; Guan, J.C.; Bates, 
R.B.; Timmermann, B.N. (2005). Commercially 
Processed Dry Ginger (Zingiber officinale): 
Composition and Effects on LPS-Stimulated 
PGE2 Production. Phytochemistry. 66, 1614–
1635. [CrossRef] 
  
  
[110] Mahomoodally MF, Aumeeruddy MZ, 
Rengasamy KRR, Roshan S, Hammad S, 
Pandohee J, Hu X, Zengin G. (2019).  Ginger and 
its active compounds in cancer therapy: From 
folk uses to nano-therapeutic applications. Semin 
Cancer Biol. Feb;69:140-149. doi: 
10.1016/j.semcancer.2019.08.009. Epub Aug 11. 
PMID: 31412298. 


	Research
	Submitted by
	Supervisor Certificate
	Dedication
	List of figures
	Abstract
	1.1 Introduction
	2.1 Bioactive Compounds in Ginger
	3.1  Pharmacological Benefits of Ginger:
	3.1.1 Antioxidant
	3.1.2 Anti-hyperglycemic
	3.1.3 Anti-inflammatory
	3.1.5 Antihypertention
	3.1.6 Neuroprotective
	3.1.7 Anticholesterolemic
	3.1.9 Antiulcer/gastroprotective
	3.1.10 Antiemetic
	1.3.11 Hepatoprotective
	6. References


