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Ginger has been known for its several scientific properties and valued for the last 2500 years in
different parts of the globe. Ginger has rich phytochemistry and several health promoting perspectives.
In ginger family, Zingiber officinalis is one of most widely used species and it is found in several foods
and beverages. Ginger has been used commonly to treat diarrhea, stomach upset, indigestion and
nausea. It also has anti-inflammatory and antioxidant properties. Ginger constituents are 80% moisture,
2% protein, 2% fiber, 1% mineral, 0.9% fat, and 12% carbohydrate. The chemistry of ginger is well
documented with the respect to the oleoresin and volatile oil. It is concluded that, ginger has potential
to treat numerous disorders including cancer due to its anti-inflammatory and anti-oxidant properties. It
is also useful in controlling the process of aging. This scientific review favors ginger due to its rich
phytochemistry; however, due to some ambiguities, it is recommended to conduct clinical trials of
ginger with sound protocol design before claiming its efficacy.
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INTRODUCTION

The rhizome of ginger plant has been used as a spice
since several years across the globe. It was found that,
ginger was one of wildly used herbs in traditional
Chinese, Ayurveda, Europe and America (Duke and
Ayensu, 1985; Langner et al., 1998; Avato et al., 2000;
Duke and Ayensu, 1985; Kapil et al., 1990; Qureshi et al.,
1989; Blumenthal et al., 1997; Kamtchouing et al., 2000;
Afzal et al., 2011; Grzanna et al., 2005).

The mode of administration of ginger is oral, intra
muscular (IM) and topically (Barnes et al., 2002; Yang
and Chang, 1988; Chrubasik et al., 2005; Shukla and
Singh, 2007). Historically, it has been used to treat

nausea, vomiting, rheumatism, baldness, respiratory
diseases and bleeding disorders (Young et al.,, 2006;
Suekawa et al., 1984; Newall et al. 1996; Srivastava,
1984; Kim et al., 2005; Kelly et al., 2009).

PROPERTIES OF GINGER

1. Potency: spicy
2. Taste: bitter
3. Properties: light, adhesive and thick
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In  13th century, ginger culinary properties were
discovered and soon it was widespread across the globe
including Europe and was indicated for several diseases
including travel sickness and flatulence. It is cultivated
from Asia to Africa and used everywhere as a cooking
spice. It is also useful in case of chills. In India, it is widely
consumed in dose of 8-10 g as a flavouring agent (Kelly
et al.,, 2009; al-Yahya et al., 1989; Gong et al., 1989;
Stewart et al., 1991; Yamahara et al., 1985; Yamahara et
al., 1990).

BIOCHEMISTRY OF GINGER

Ginger standards have been well documented in USP
(United State Pharmacopoeia) and National formulary.
The chemistry of ginger is well documented with the
respect to the oleoresin and volatile oil. There is stringent
criteria for the usage of medical grade (should contain
1.5% or more volatile oil).

The studies have identified more than 400 different
compounds in ginger and major constituents are as
follows:

1. Carbohydrates- about 70%

2. Lipid- about 8% which includes free fatty acids.

3. Volatile oils- about 3% consist mainly of the
sesquiterpenes, beta-bisabolene

4. In addition, raw fibres, vitamins and minerals are also
present in ginger.

Ginger also contains amadaldehyde, paradole,
gingerdiols, gingerdiacetates, gingerenones, 6-
gingersulfonic acid, diterpense, gingerglycolipids A, B
and C (Qian and Liu 1992; Huang et al., 1991; Pecoraro
et al., 1998; Anonymous 1997; Frisch et al., 1995).

MATERIALS AND METHODS

The review article was written with help from secondary
data analysis. Information on searching databases,
various journals, books, articles and key words were
used during writing of therapeutic properties of ginger.

THERAPEUTIC PROPERTIES OF GINGER
Cardiovascular effects

Large number of studies showed that the important
constituents of ginger namely gingerol and shogaol
classes of compounds might have many therapeutic
effects including anti-inflammatory, antioxidant, and hypo-
cholesterolemic effects.

Ginger enhances blood circulation throughout the body
by stimulation of the heart muscle and by diluting

circulating blood. This enhances cellular metabolism and
helps to relief cramp and tension (Gong et al., 1989;
Pecoraro et al., 1998; Frisch et al., 1995; Yamahara et
al., 1989; Ernst and Pittler, 2000; Chaiyakunapruk et al.,
2006).

Hypotensive effect

There are many studies which prove hypotensive effect
of ginger when it was given at 0.3-3 mg/kg. It helps to
reduce atrial blood pressure by blocking calcium channel
or by acting on muscarinic receptor (Ernst and Pittler,
2004; Portoni et al., 2003; Ozgoli and Goli, 2009;
Vutyavanich et al., 2001).

Anti-hypercholesteraemic effect

Ginger extracts interfers with cholesterol biosynthesis
leading to decreasing cholesterol levels. Ginger extracts
have antilipidemic effects, by reducing thermogenesis
and high lipids levels. It also helps to increase serum
HDL-cholesterol (Ernst and Pittler, 2004; Portoni et al.,
2003; Ozgoli and Goli, 2009; Vutyavanich et al., 2001; Al-
Awwadi, 2010; 2013).

Gastrointestinal effect of ginger

Ginger is very useful in the treatment of several
gastrointestinal diseases including peptic and duodenal
ulcer. Ulcer is generally caused due to imbalance
between defensive and offensive factors like acid, pepsin
and Helicobacter pylori; and in this case, ginger is useful
due to its anti-inflammatory properties. Ginger acts and
protects gastric mucosa against several ulcerogenic
agents. Ginger is also very useful in cases of
ulcerogenesis due to its antioxidant activities (Lumb,
1994; Gull et al., 2012; Dugasani et al., 2010; Halvorsen
et al., 2002).

Antiemetic effect of ginger

Ginger shows strong antiemetic property by enhancing
intestinal motility and inhibiting serotonin receptors. It
stimulates peripheral anti-cholinergic and ant-histaminic
receptors and antagonises 5- hydroxytreptamine
receptors in the GIT (Lumb, 1994; Gull et al., 2012;
Dugasani et al., 2010; Halvorsen et al., 2002).

Ginger anti-nausea effect due to chemotherapy

Chemotherapy is known to cause severe nausea and
vomiting. It has been proved that ginger is effective in


Utente
Evidenziato

Utente
Evidenziato


preventing nausea and vomiting caused by
chemotherapy. Gingerols the key ingredients responsible
for the activity have shown pharmacological effect.

It is also used to treat nausea after surgery and same
has been proved in several randomised clinical trials.
This effect is seen due to its action on the 5-HT3 receptor
(Ajith et al., 2007; Krim et al.,, 2013; Waggas, 2009;
Sabina et al., 2011; Ahmed et al., 2008).

Morning sickness

FDA classifies ginger as safe for the treatment of morning
sickness and it is widely used during early pregnancy. It
reduces symptoms of morning sickness if same is taken
in the recommended amount. The German Commission
and Europe does not consider it as safe due to lack of
published data (El-Sharaky et al.,, 2009; Nasri et al.,
2013; Ajith et al., 2008 ; El-Abhar et al., 2008; Kyung et
al., 2006).

Hematologic (platelets) effects of ginger

Scientific evidence is still pending; however it was found
that ginger is having anti-thrombotic and strong anti-
inflammatory effect due to increased fibrinolytic activity
when same has been taken at about 5 g. It was found
that Gingerols and Paradol have good anti-platelet and
COX-Il inhibitor properties (Mehdizadeh et al.,, 2012,
Jagetia et al., 2004; Jagetia et al., 2003). The effect of
the ginger is different if it is consumed dry or fresh.

Regulation of blood glucose and lipid levels

Ginger is very effective in lowering blood glucose level
when same has been taken in dried form. It also
decreases cholesterol and triglyceride level. Long term
usage helps to increase high-density lipoprotein
cholesterol concentrations (Duke and Ayensu, 1985;
Afzal et al., 2011; Kim et al., 2007; Li et al., 2012).

Rheumatologic effect of ginger

Ginger exerts its anti-inflammatory effects by the
mechanisms which explain the role of inhibition of pre-
inflammatory factor like prostaglandin and leukotriene
biosynthesis which can decline pain associated with
rheumatoid and osteoarthritis. It is having proven history
of treatment of rheumatic conditions (Duke and Ayensu,
1985; Avato et al., 2000; Afzal et al., 2011; Ha et al.,
2012).

Headache

Ginger is used for the treatment of headache and having
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good effect on reducing symptoms of pain. This effect is
due to reduction in prostaglandin synthesis. It also has
been reported that ginger suppresses leukotriene
biosynthesis by inhibiting 5- lipoxyganse (Ernst and
Pittler, 2004; Nasri et al., 2013; Tjendraputra et al., 2001).

Anti- Inflammatory effect

Ginger is showing anti-inflammatory effect by
suppression of PG synthesis and also interference in
cytokine signalling (Duke and Ayensu, 1985; Uz et al.,
2009; Mahmoud et al., 2012).

Antimicrobial

Due to phenolic compounds, ginger has shown excellent
antimicrobial properties and effective in controlling virus,
bacteria, fungal disease. In many countries, ginger is
used to preserve food (Ernst and Pittler, 2004; Liao et al.,
2012; Chen et al., 2009).

Antiviral

Ginger has shown antiviral effect; however, more
published literature is needed to prove efficacy (Gong et
al., 1989; Ernst and Pittler, 2004; Anonymous, 1997; Ha
et al., 2012; Lantz et al., 2007).

Antibacterial

Ginger has shown good antimicrobial effect against both
Gram positive and negative bacteria; however, severally,
this effect is reduced due to heating (Jagetia et al., 2004;
Ha et al., 2012; Tjendraputra et al., 2001; Kubra et al.,
2013).

Antifungal

Gingerols and Gingerdiol are the main anti-fungal
principles and extract of ginger powder is effective
against several antifungal diseases (Ernst and Pittler,
2004; Ramkissoon et al., 2012; Mallikarjuna et al., 2008;
Nasri et al., 2013).

Antiparasitic action

Ginger acts as anti-parasitic; study shows the in vivo
potential of methanolic extract of Zingiber officinale in the
treatment of trypanosomiasis (Halvorsen et al., 2002;
Jagetia et al., 2003; Kubra et al., 2013; Duarte, 2016;
Kumar et al., 2015; Choi et al., 2013; Saraswat, 2010;
Pushpanathan, 2008).
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Antineoplastic

Ginger is a powerful antineoplastic agent. In several
studies, extracts of ginger suppress cell proliferation and
act against resistance of cancerous cells (Barnes et al.,
2002; Newall et al. 1996; Ernst and Pittler, 2000; Nasri et
al., 2013; Kumar et al., 2015; Saraswat, 2010).

Antioxidant

Ginger is having powerful antioxidant activity due to its oil
which has protective effect on DNA damage. They have
demonstrated this effect in many cell culture
(Chaiyakunapruk et al., 2006; Ramkissoon et al., 2012;
Kabuto et al, 2005; Mahmoud et al., 2012; Al-
Awwadi,2010; 2013).

Ginger is a scavenger of free radicals

Ginger oil has scavenging effects due to volatile oils and
same has been proved in many studies (Duke and
Ayensu, 1985; Avato et al., 2000; Kamtchouing et al.,
2000; Kumar et al., 2015; Pushpanathan, 2008).

Lipid peroxidation

Ginger has preventive effect on lipid peroxidation and it
inhibits or breaks its chain (Duke and Ayensu, 1985;
Afzal et al., 2011; Verma et al., 1993).

Insulin

Studies have suggested that ginger may improve insulin
sensitivity in body. The mineral element of ginger is
effective for the same (El-Sharaky et al., 2009; El-Abhar
et al., 2008; Jagetia et al., 2004; Choi et al.,, 2013;
Pushpanathan, 2008).

Anti-ulcerogenic effect of ginger

This has both many benefits and drawbacks.
Prostaglandin has been shown to have housekeeping
and gastro-protective function by maintaining gastric
mucosal integrity (Duke and Ayensu, 1985; Qureshi et
al., 1989; El-Sharaky et al., 2009; Ajith et al., 2008;
Duarte, 2016).

Modulation of biological activities by ginger

Ginger modulates genetic pathway, acts on tumour
suppression of genes and modulates biological

Activities (Duke and Ayensu, 1985; Jagetia et al., 2004;
Ha et al., 2012; Duarte, 2016).

Therapeutic effects of Zingiber officinale in HCV
(hepatitis C virus)

Ginger has powerful antiviral effect. It is effective in
hepatitis C virus (HCV) infection where viral clearance is
affected (Newall et al. 1996; Chaiyakunapruk et al., 2006;
Verma et al., 1993; Kubra et al., 2013).

Menstrual cramps (dysmennorhea)

The powerful anti-inflammatory action on prostaglandin
synthesis help in menstrual cramps (Halvorsen et al.,
2002; Mallikarjuna et al., 2008; Mahmoud et al., 2012;
Kubra et al., 2013).

CONCLUSION

This review article is based on current and past research
done on the therapeutic effect of ginger for the various
indications. It was found that ginger is useful in many
acute and chronic conditions such as nausea, vomiting,
menstrual cramp, reducing gas, joint pain, asthma,
congestive conditions, and as an aphrodisiac.

CONFLICT OF INTERESTS

The authors declare that there is no conflict of interest.

REFERENCES

Afzal M, al-hadidi D, Menon M, Pesek J, Dhami MS (2011). Ginger: An
Ethnomedical, Chemical and Pharmacological Review. Drug Interact.
18:159-190.

Ahmed RS, Suke SG, Seth V, Chakraborti A, Tripathi AK, Banerjee BD
(2008). Protective effects of dietary ginger (Zingiber officinales Rosc.)
on lindane-induced oxidative stress in rats. Phytother. Res.
22(7):902-906.

Ajith TA, Aswathy MS, Hema U (2008). Protective effect of Zingiber
officinale roscoe against anticancer drug doxorubicin-induced acute
nephrotoxicity. Food Chem. Toxicol. 46(9):3178-81.

Ajith TA, Nivitha V, Usha S (2007). Zingiber officinale Roscoe alone and
in combination with alpha-tocopherol protect the kidney against
cisplatin-induced acute renal failure. Food Chem. Toxicol.

Al-Yahya MA, Rafatullah S, Mossa JS, Ageel AM, Parmar NS, Tariq M
(1989). Gastroprotective activity of ginger Zingiber officinale rosc., in
albino rats. Am. J. Chin. Med. 17:51-56.

Al-Awwadi NAJ (2013). Anti diabetics effect of Achillea santolina
aqueous leaves extract, 4(7):151-156.

Al-Awwadi NAJ (2010). Effects of Achillea Santolina extracts and
fractions on human platelet aggregation in vitro and on rat
arteriovenous shunt thrombosis in vivo, Thi-Qar Med. J. (TQMJ)
2010.

Anonymous (1997). Monographs on the medicinal uses of plants.


Utente
Evidenziato


Exeter: European Scientific Cooperative on Phytotherapy.

Avato P, Tursil E, Vitali C, Miccolis V, Cadido V (2000). Allyl Sulphide
Constituents of Garlic Volatile Oil as Antimicrobial Agents.
Phytomedicine 7:239-243.

Barnes KK, Kolpin DW, Meyer MT, Thurman EM, Furlong ET, Zaugg
SD, Barber LB (2002). Water-quality data for pharmaceuticals,
hormones, and other organic wastewater contaminants in U.S.
streams, 1999-2000: U.S. Geological Survey Open-File Report 02-
94.

Blumenthal M, Busse W, German CE (1997). Monographs: Therapeutic
Monographs on Medicinal Plants for Human Use. Austin, TX:
American Botanical Council.

Chaiyakunapruk N, Kitikannakorn N, Nathisuwan S, Leeprakobboon K,
Leelasettagool C (2006). The efficacy of ginger for the prevention of
postoperative hausea and vomiting: a meta-analysis. Am. J. Obstet.
Gynecol .194(1):95-99.

Chen BH, Wu PY, Chen KM, Fu TF, Wang HM, Chen CY (2009).
Antiallergic potential on RBL-2H3 cells of some phenolic constituents
of Zingiber officinale (Ginger) J. Nat. Prod. 72:950-953.

Choi YY, Kim MH, Hong J, Kim SH, Yang WM (2013). Dried Ginger
(Zingiber officinalis) Inhibits Inflammation in a Lipopolysaccharide-
Induced Mouse Model. Evidence-Based Complement. Altern. Med.
p914563

Chrubasik S, Pittler MH, Roufogalis BD (2005). Zingiberis rhizoma : a
comprehensive review on the ginger effect and efficacy profiles .
Phytomedicine 12(9):684-701.

Duarte, MC. 2016. Antileishmanial activity and mechanism of action
from a purified fraction of Zingiber officinalis Roscoe against
Leishmania amazonensis. Exp. Parasitol. 166:21-28.

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. J.
Ethnopharmacol. 127:515-520.

Duke JA, Ayensu ES (1985). Medicinal Plants of China. Medicinal
Plants of the World. Vol. 1. Algonac, MI: Reference Publications, Inc.
P 362.

El-Abhar HS, Hammad LN, Gawad HS (2008). Modulating effect of
ginger extract on rats with ulcerative colitis. J. Ethnopharmacol.
118(3):367-172.

El-Sharaky AS, Newairy AA, Kamel MA (2009). Protective effect of
ginger extract against bromobenzene-induced hepatotoxicity in male
rats. Food Chem. Toxicol. 47(7):1584-1590.

Ernst E, Pittler MH (2000). Efficacy of ginger for nausea and vomiting: A
systematic review of randomized clinical trials. Br. J. Anaesth.
84(3):367-371.

Ernst E, Pittler MH (2004). Randomized controlled trial of ginger to treat
nausea and vomiting in pregnancy. Obstet. Gynecol. 103(4):639-645.

Frisch C, Hasenohrl RU, Mattern CM, Hacker R, Huston JP (1995).
Blockade of lithium chloride-induced conditioned place aversion as a
test for antiemetic agents: comparison of metoclopramide with
combined extracts of Zingiber officinale and Ginkgo biloba.
Pharmacol. Biochem. Behav. 52:321-327.

Gong QM, Wang SL, Gan C (1989). A clinical study on the treatment of
acute upper digestive tract hemorrhage with wen-she decoction.
Chung Hsi | Chieh Ho Tsa Chih 9:272-273, 260.

Grzanna R, Lindmark L, Frondoza CG (2005). Ginger — An herbal
Medical Product with Broad Anti- Inflammatory Action. J. Med. Food
8:125-132.

Gull I, Saeed M, Shaukat H, Aslam SM, Samra ZQ, Athar AM (2012).
Inhibitory effect of Allium sativum and Zingiber officinale extracts on
clinically important drug resistant pathogenic bacteria. Ann. Clin.
Microbiol. Antimicrob. 11:8.

Ha SK, Moon E, Ju MS, Kim DH, Ryu JH, Oh MS, Kim SY (2012). 6-
Shogaol, a ginger product, modulates neuroinflammation: a new
approach to neuroprotection. Neuropharmacology 63(2):211-23.

Halvorsen BL, Holte K, Myhrstad MC, Barikmo |, Hvattum E, Remberg
SF, Wold AB, Haffner K, Baugergd H, Andersen LF, Moskaug @
(2002). A systematic screening of total antioxidants in dietary plants.
J. Nutr. 132(3):461-471.

Al-Awwadi 115

Huang Q, Iwamoto M, Aoki S, Tanaka N, Tajima K, Yamahara J (1991).
Anti-5-hydroxytryptamine effect of galanolactone, diterpenoid isolated
from ginger. Chem. Pharm. Bull. 39:397-399.

Jagetia G, Baliga M, Venkatesh P (2004). Ginger (Zingiber officinale
Rosc.), a dietary supplement, protects mice against radiation-induced
lethality: Mechanism of action. Cancer Biother Radiopharm.
19(4):422-435.

Jagetia GC, Baliga MS, Venkatesh P, Ulloor JN (2003). Influence of
ginger rhizome (Zingiber officinale Rosc.) on survival, glutathione and
lipid peroxidation in mice after whole-body exposure to gamma
radiation. Radiat Res. 160(5):584-592.

Jung HW, Yoon CH, Park KM, Han HS, Park YK (2009). Hexane
fraction of Zingiberis Rhizoma Crudus extract inhibits the production
of nitric oxide and proinflammatory cytokines in LPS-stimulated BV2
microglial cells via the NF kappaB pathway. Food Chem. Toxicol.
47:1190-197.

Kabuto H, Nishizawa M, Tada M, Higashio C, Shishibori T, Kohno M
(2005).  Zingerone  [4-(4-hydroxy-3-methoxyphenyl)-2-butanone]
sprevents 6-hydroxydopamine-induced dopamine depression in
mouse striatum and increases superoxide scavenging activity in
serum. Neurochem. Res. 30:325-232.

Kamtchouing P, Mbongue FGY, Dimo T, Jasta HB (2000). Evaluation of
andogenic activity of Zingiber officinale Andpentadiplandra Brazzeara
In Male. Asian J. Androl. 4:299-301.

Kapil U, Sood Ak, Gaur DR (1990). Maternal Beliefs Regarding Diet
during Common Childhood llinesses. Indian Pediatr 27:595-599.

Kelly S, Guilherme E, Meri E, Anderson L, Alba R, Clélia A, José M,
Lebdnia M (2009). Flavonoids with gastroprotective activity. Molecules,
14: 979-1012.

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 Radic Res. 41(5):603-614.

Kim S, Kundu J, Shin Y, Park J, Cho M, Kim T (2005). Gingerol inhibits
COX-2 expression by blocking the activation of p38 MAP kinase and
NF- B in phorbol ester stimulated mouse skin. Oncogene 24:2558-
2567.

Koo KL, Ammit AJ, Tran VH, Duke CC, Roufogalis BD (2001).
Gingerols and related analogues inhibit arachidonic acid-induced
human platelet serotonin release and aggregation. Thromb Res.
103(5):387-397.

Krim M, Messaadia A, Maidi |, Aouacheri O, Saka S (2013). Protective
effect of ginger against toxicity induced by chromate in rats. Ann.
Biol. Clin. (Paris). 71(2):165-173.

Kubra IR, Murthy PS, Rao LJ (2013). In vitro antifungal activity of
dehydrozingerone and its fungitoxic properties. J. Food Sci. 78(1):64-
69

Kumar A, Goyal R, Kumar S, Jain S, Jain N, Kumar P (2015).
Estrogenic and Anti-Alzheimer's studies of Zingiber officinalis as well
as Amomum subulatum Roxb.: the success story of dry techniques.
Med. Chem. Res. 24(3):1089-1097.

Kyung KS, Gon JH, Geun KY, Sup JJ, Suk WJ, Ho KJ (2006). 6-
Shogaol, a natural product, reduces cell death and restores motor
function in rat spinal cord injury. Eur. J. Neurosci. 24(4):1042-1052).

Langner E, Greifenberg S, Gruenwald J. 1998. Ginger: History and Use.
Adv. Ther. 15:25-44

Lantz RC, Chen GJ, Sarihan M, Sélyom AM, Jolad SD, Timmermann
BN (2007). The effect of extracts from ginger rhizome on
inflammatory mediator production. Phytomedicine 14:123-128.

Li F, Nitteranon V, Tang X, Liang J, Zhang G, Parkin KL, Hu Q (2012).
In vitro antioxidant and anti-inflammatory activities of 1-dehydro-[6]-
gingerdione, 6-shogaol, 6-dehydroshogaol and hexahydrocurcumin.
Food Chem. 135(2):332-337.

Liao YR, Leu YL, Chan YY, Kuo PC, Wu TS (2012). Anti-platelet
aggregation and vasorelaxing effects of the constituents of the
rhizomes of Zingiber officinale. Molecules 17(8):8928-8937.

Lumb AB (1994). Effect of dried ginger on human platelet function.
Thromb Haemost. 71:110-111.

Mahmoud MF, Diaai AA, Ahmed F (2012). Evaluation of the efficacy of
ginger, Arabic gum, and Boswellia in acute and chronic renal failure.


https://toxics.usgs.gov/pubs/OFR-02-94/index.html
https://toxics.usgs.gov/pubs/OFR-02-94/index.html
https://toxics.usgs.gov/pubs/OFR-02-94/index.html

116 J. Pharmacognosy Phytother.

Ren Fail 34:73-82.

Mallikarjuna K, Sahitya Chetan P, Sathyavelu Reddy K, Rajendra W
(2008). Ethanol toxicity: Rehabilitation of hepatic antioxidant defense
system with dietary ginger. Fitoterapia 79:174-178.

Mehdizadeh M, Dabaghian F, Nejhadi A, Fallah-Huseini H, Choopani S,
Shekarriz N, Molavi N, Basirat A, Mohammadzadeh Kazorgah F,
Samzadeh-Kermani A, Soleimani Asl S (2012). Zingiber Officinale
Alters 3,4-methylenedioxymethamphetamine-Induced Neurotoxicity in
Rat Brain. Cell J. Fall 14(3):177-184.

Nasri H, Nematbakhsh M, Ghobadi S, Ansari R, Shahinfard N, Rafieian-
Kopaei M (2013). Preventive and curative effects of ginger extract
against histopathologic changes of gentamicin-induced tubular
toxicity in rats. Int. J. Prev. Med. 4(3):316-321.

Newall CA, Anderson LA, Phillipson JD (1996). Herbal Medicines: A
Guide for Healthcare Professionals. London: Pharmaceutical Press.
Ozgoli G, Goli M 2009. Effects of ginger capsules on pregnancy,

nausea, and vomiting. J Altern Complement Med. 15(3):243-246.

Pecoraro A, Patel J, Guthrie T, Ndubisi B 1998. Efficacy of ginger as an
adjunctive anti-emetic in acute chemotherapy-induced nausea and
vomiting. ASHP Midyear Clinical Meeting. 33:429.

Portoni G, Chng LA, Karimi-Tabesh L, Koren G, Tan MP, Einarson A
(2003). Prospective comparative study of the safety and
effectiveness of ginger for the treatment of nausea and vomiting in
pregnancy. Am. J. Obstet. Gynecol. 189(5):1374-1377.

Pushpanathan T (2008). The essential oil of Zingiber officinalis Linn
(Zingiberaceae) as a mosquito larvicidal and repellent agent against
the filarial vector Culex quinquefasciatus Say (Diptera : Culicidae).
Parasitol. Res. 102(6):1289-1291.

Qian DS, Liu ZS (1992). Pharmacologic studies of antimotion sickness
actions of ginger. Chung Kuo Chung Hsi | Chieh Ho Tsa Chih 12:95-
98.

Qureshi S, Shah AH, Tarig M, Ageel AM (1989). Studies on Herbal
Aphrodisiacs Used In Arab System of Medicine. Am. J. Chin. Med.
17:57-63.

Ramkissoon JS, Mahomoodally MF, Ahmed N, Subratty AH (2012).
Relationship between total phenolic content, antioxidant potential,
and antiglycation abilities of common culinary herbs and spices. J.
Med. Food 15(12):1116-1123.

Sabina EP, Pragasam SJ, Kumar S, Rasool M (2011). 6-gingerol, an
active ingredient of ginger, protects acetaminophen-induced
hepatotoxicity in mice. Zhong Xi Yi Jie He Xue Bao. 9(11):1264-1269

Saraswat M (2010). Antiglycating potential of Zingiber officinalis and
delay of diabetic cataract in rats. Mol. vision 16(165-66):1525-1537.

Shukla Y, Singh M (2007). Cancer Preventive Proberties of Ginger: A
Brief Review. Food Chem. Toxicol. 45(5):683-690.

Srivastava KC (1984). Aqueous extracts of onion, garlic and ginger
inhibit platelet aggregation and alter arachidonic acid metabolism.
Biomed. Biochim. Acta. 43(8-9):S335-346.

Stewart JJ, Wood MJ, Wood CD, Mims ME (1991). Effects of ginger on
motion sickness susceptibility and gastric function. Pharmacology
42:111-120.

Suekawa M, Ishige A, Yuasa K, Sudo K, Aburada M, Hosoya E (1984).
Pharmacological studies on ginger. |. Pharmacological actions of
pungent  constituents, (6)-gingerol and  (6)-shogaol.  J.
Pharmacobiodyn. 7(11):836-848.

Tjendraputra E, Tran VH, Liu-Brennan D, Roufogalis BD, Duke CC
(2001). Effect of ginger constituents and synthetic analogues on
cyclooxygenase-2 enzyme in intact cells. Bioorganic Chem. 29:156-
63.

Uz E, Karatas OF, Mete E, Bayrak R, Bayrak O, Atmaca AF, Atis O,
Yildirim ME, Akcay A (2009). The effect of dietary ginger (Zingiber
officinals Rosc.) on renal ischemia/reperfusion injury in rat kidneys.
Ren Fail 31(4):251-260.

Verma SK, Singh J, Khamesra R, Bordia A (1993). Effect of ginger on
platelet aggregation in man. Indian J. Med. Res. 98:240-242.

Vutyavanich T, Kraisarin T, Ruangsri RA (2001). Ginger for nausea and
vomiting in pregnancy: randomized, double-masked, placebo-
controlled trial. Obstet. Gynecol. 97:577-82.

Waggas AM (2009). Neuroprotective evaluation of extract of ginger
(Zingiber officinale) root in monosodium glutamate-induced toxicity in
different brain areas male albino rats. Pak. J. Biol. Sci. 12(3):201-
212.

Yamahara J, Huang OQR, Li YH, Xu L, Fujimura H(1990).
Gastrointestinal motility enhancing effect of ginger and its active
constituents. Chem. Pharm. Bull. (Tokyo) 38:430-431.

Yamahara J, Miki K, Chisaka T (1985). Cholagogic effect of ginger and
its active constituents. J. Ethnopharmacol. 13:217-225.

Yamahara J, Rong HQ, lwamoto M, Kobayashi G, Matsuda H, Fujimura
H (1989). Active components of ginger exhibiting anti-serotonergic
action. Phytother. Res. 3:70-71.

Yang R, Chang CS (1988). Plants used for pest control in China: a
literature review. Econ. Bot. 42(3):376.

Young HY, Liao JC, Chang YS, Luo YL, Lu MC, Peng WH (2006).
Synergistic effect of ginger and nifedipine on human platelet
aggregation: A study in hypertensive patients and normal volunteers.
Am. J. Chin. Med. 34(4):545-551.





