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ABSTRACT

Zingiber officinale (family: Zingiberaceae) is best known as pungent and aromatic spice ginger.
The Ginger has many medicinal uses, various pharmacological studies reported antiinflammatory, anti-microbial, anti-migraine, anti-emetic, anti-ulcer anti-cancer and antidiabetic activities. There are immense possibilities for using Zingiber officinale along with
modern medicine for treatment various ailments.
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INTRODUCTION
Zingiber officinale (family: Zingiberaceae) consist
of whole or cut, dried scrapped or unscrapped
rhizomes of Zingiber officinale. It well known as
pungent and aromatic spice called ginger. The plant
grown in many parts of the world including
Jamaica, China, India and Africa. The ginger has
many medicinal uses, fresh or dried rhizome is used
in oral or topical preparations to treat a variety of
ailments, while the essential oil is applied topically
as an analgesic. Evidence suggests ginger is most
effective against nausea and vomiting associated
with surgery, vertigo, travel sickness and morning
sickness. The Zingiber officinale contains 1-4%
volatile oil, which has monoterpene hydrocarbons,
oxygenated mono and sesquiterpenes (zingiberene,
bisabolene, farnesene, sesquiphellandrene and
curcumene) and phenolic ketones of oleo resin
(shogaols, zingerone, paradols, gingidiols and
hexahydrocurcumin) [1]. The aim of this review is
to outline the studies that have reported
pharmacological activity of Zingiber officinale, and
to highlight further research aspects that may be
necessary to incorporate ginger in modern
medicine.
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Anti-Inflammatory Activity
In Ayurveda ginger is reported to be useful in
treating inflammation and rheumatism. Ginger
exerts anti-inflammatory effects by inhibiting
synthesis of inflammatory mediators such as
prostaglandin and leukotriene [2, 3]. Essential oil of
ginger exhibited anti-inflammatory effects against
chronic adjuvant arthritis [4] and airway
inflammation. Zingiber officinale ameliorates
allergic asthma via suppression of Th2 mediated
immune responses [5, 6, 7]. Zingiber officinale also
relax airway smooth muscle and attenuate air way
hyperresponsiveness in asthma [8].
Anti-Microbial Effect
The Zingiber officinale possess antibacterial action,
the constituents of ginger inhibit the growth of
colon bacteria like Escherichia coli, Proteus
species, Staphylococci, Streptococci and Salmonella
and antifungal action against [9, 10, 11]. The ginger
and honey combination showed high inhibitory
effect against Salmonella typhi, Salmonella
paratyphi A and Salmonella paratyphi B [12].
Aqueous and ethanol extracts of black pepper and
ginger mixed with sesame oil in a ratio 1:1:1
showed
antibacterial
activity
against
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Staphylococcus,
Enterobacter,
Klebsiella,
Salmonella, Serratia, Streptococcus, Escherichia
coli and Micrococcus. The antimicrobial action of
ginger is proposed to mediate by mono and sequin
terpenoids, which alter permeability of the cell
membranes and producing bactericidal action [13].
Anti-Migraine Activity
The Zingiber officinale is reported in ayurvedic and
Tibb system of medicine, it is regarded as abortive
and prophylactic anti-migraine drug. It showed
equivalent anti-migraine response and significant
less numbers of adverse effects as compared to
sumatriptan, in a clinical trial conducted in Iran
[14].
Anti-Emetic Effects
The Zingiber officinale is considered as antiemetic
in emesis of several origins, it has depicted
effectiveness against motion sickness [15]. Ginger
administration prior to elective gynaecologic
laparoscopy was also found to be effective in
preventing postoperative nausea and vomiting. The
ginger administration 4 times daily over 4 days
significantly reduced morning sickness in pregnant
women [16].
Dyspepsia And Anti-Ulcer Activity
Zingiber officinale stimulate digestion, relieve
constipation and flatulence by increasing muscular
activity in the digestive tract [16]. Giner exhibited
effectiveness against peptic ulcer diseases,
gingerols showed antibacterial against Helicobacter
pylori, the primary etiological factor associated
with dyspepsia, peptic ulcer disease, development
of gastric and colon cancer [17].
Cardiovascular Effects
The Zingiber officinale ginger is found effective in
treatment of hypertension and palpitations. The
crude extract of ginger induced a dose-dependent
fall in the arterial blood pressure of anesthetized
rats and guinea pigs [18-19]. The blood-pressurelowering effect of ginger is purposed to mediate
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through blockade of voltage-dependent calcium
channels [20].
Anti- Cancer Activity
The Zingiber officinale extract inhibited growth and
progression of PC-3 xenografts in nude mice. It
disturbed
cell-cycle
progression,
impaired
reproductive capacity, modulated cell-cycle and
apoptosis regulatory molecules and induced a
caspase-driven, mitochondrially mediated apoptosis
in human prostate cancer cells [21]. Ginger exhibit
anti-neoplastic effects through the inhibition of NFκB, results in suppressed production of NF κB
regulated angiogenic factors and selectively inhibits
ovarian cancer cell growth [22]. Purified ginger
constituents such as 6, 8-, and 10-shogaols showed
growth inhibitory effects in H-1299 human lung
cancer cells and HCT-116 human colon cancer cells
[23].
Dysmenorrhea
The Zingiber officinale reduce the severity and
duration of pain in primary dysmenorrhea in
students. The inhibit of cyclooxygenase and
lipooxygenase pathways in prostaglandin and
leukotriene synthesis has been proposed as
mechanism of action [24].
Antioxidant Activity
The Zingiber officinale depicted antioxidant effect
against DPPH (2, 2-diphenyl-1- picrylhydrazyl) free
radical was measured. The phenolic content of plant
could responsible for the antioxidant effects [25].
Anti-Diabetic Activity
Oral administration of aqueous ginger extract to
streptozotocin (STZ)-induced diabetic rats for a
period of 30 days showed a dose-dependent
antihyperglycemic effect [26]. Zingiber officinale
inhibits the activity of intestinal glucosidase and
amylase, these effects could be responsible for the
reduction of glucose absorption and blood glucose
levels [27].
2

PHARMAWAVE 9/16

Anti-Hyperlipidemic Activity
In the cholesterol fed rabbits ethanolic extract of
ginger causes marked reduction in serum and tissue
cholesterol, serum triglyseride, serum lipo-protein
and phospholipids [28].
Anti-Alzheimer Activity
6-Shogaol, an active constituent of Ginger,
attenuates neuro-inflammation and cognitive
deficits in animal models of dementia. Therefore, it
could play an important role in the improvement of
symptoms in patients who suffer from Alzheimer
and other neurological diseases [29].
Nephroprotective Effect
Zingiber officinale depicted nephroprotective effect
against kidney damage induced by metalaxyl, it
reduces the level of serum malondialdhyde (lipid
peroxidation marker) and increased the serum
activity of antioxidant enzymes, SOD and CAT
[30]. It also showed nephroprotective effect against
gentamicin mediated nephropathy in rats. It
improves kidney functions, reduces lipid
peroxidation, and decreases nitrosative stress [31].
In addition; Ginger extract diminishes chronic
fructose consumption-induced kidney injury by
suppression of renal over expression of pro
inflammatory cytokines in rats [32].
SUMMARY AND CONCLUSION
Zingiber officinale (family: Zingiberaceae) is well
known ethnomedicine. The Ginger has many
depicted anti-inflammatory, anti-microbial, antimigraine, anti-emetic, anti-ulcer anti-cancer and
anti-diabetic and nephroprotective effects in various
animal models. There are enormous possibilities for
using Zingiber officinale along with modern
medicine for treatment various ailments.

Abhichandani et al., Pharmawave, 9:2016

REFERENCES
[1]. C.K. Kokate, A.P. Purohit, S.B. Gokhale, Pharmacognosy,
sixth ed, Nirali Prakashan, 2010, pp 1.107-1.109
[2]. F. Kiuchi, S. Iwakami, M. Shibuya, F. Hanaoka and U.
Sankawa, Inhibition of prostaglandin and leukotriene
biosynthesis by gingerols and diaryl heptanoids, Chem
Pharm Bull. 40 (1992) 387.
[3]. K.C. Srivastava, T. Mustafa, Ginger (Zingiber officinale)
in rheumatism and musculoskeletal disorders, Med
Hypotheses. 39 (1992) 342- 348.
[4]. J. N. Sharma, K. C. Srivastava, E. K. Gan, Suppressive
effects of eugenol and ginger oil on arthritic rats,
Pharmacology. 49 (1994) 314–318.
[5]. Y-H. Shieh, H-M. Huang, C-C. Wang, C-C. Lee, C-K. Fan,
Y-L. Lee, Zerumbone enhances the Th1 response and
ameliorates ovalbumin-induced Th2 responses and
airway
inflmmation
in
mice.
International
immunopharmacology, 24 (2015) 383- 391.
[6]. A. Muhammad Khan, M. Shahzad, Raza M. Asim, M.
Imran, A. Shabbir, Zingiber offiinale ameliorates
allergic asthma via suppression of Th2-mediated
immune response. Pharmaceutical biology, 53 (2014)
1-9.
[7]. M.L.B. Ahui, P. Champy, A. Ramadan, et al. Ginger
prevents Th2-mediated
immune responses in a
mouse model of airway inflmmation. International
immunopharmacology, 8 (2008) 1626-1632.
[8]. E.A. Townsend, M.E. Siviski, Y. Zhang, C. Xu, B. Hoonjan,
C.W. Emala. Effects of Ginger and its constituents on
airway smooth muscle relaxation and calcium
regulation. American journal of respiratory cell and
molecular biology, 48 (2008) 157-163.
[9]. M.E. James, R. Nannapaneni and M.G. Johnson,
Identification
and
characterization
of
two
bacteriocinproducing bacteria isolated from garlic and
ginger root, J Food Prot. 62 (1999) 899.
[10].
H.C. Gugnani and E.C. Ezenwanze, Antibacterial
activity of extracts of ginger (Zingiber officinale) and
African oil bean seed (Pentaclethora macrophylla), J
Commun Dis. 17 (1985) 233.
[11].
C. Ficker, M.L. Smith, K. Akpagana, M. Gbeassor, J.
Zhang, T. Durst, R. Assabgui, J.T. Arnason, Bioassayguided isolation and identification of antifungal
compounds from ginger, Phytother Res. 17 (2003)
897–902.
[12].
G. Aruna, A. Anjum, C.M. Noorjahan, Combined
Effect of Ginger and Honey Against Salmonellosis,
Global journal of research analysis 3 (2014) 1-3.
[13].
H. Neihaya, Zaki, M.S. Rasha, A.L-Oqaili, H. Tahreer,
antibacterial effect of ginger and black pepper
extracts(alone and in combination) with sesam oil on
some pathogenic. 4 (2015) 774-784.
[14].
M. Maghbooli, F. Golipour, A. Moghimi Esfandabadi,
3

PHARMAWAVE 9/16
M. Yousefi, Comparison between the efficacy of ginger
and sumatriptan in the ablative treatment of the
common migraine, Phytother Res. 28 (2014) 412-415.
[15].
J. Yamahara, H.Q. Rong, Y. Naitoh, T. Kitani, H.
Fujimura, J Ethnopharmacol. Inhibition of cytotoxic
drug-induced vomiting in suncus by a ginger
constituent, 27 (1989) 353-355.
[16].
American
College
of
Obstreticians
and
Gynecologists. ACOG practice bulletin. Clinical
management guidelines for obstretician-gynecologists:
nausea and vomiting of pregnancy. Obstet Gynecol.
(2004) 103:803–811
[17].
G.B. Mahady, S.L. Pendland, A. Stoia, F.A. Hamill, D.
Fabricant, B.M. Dietz, L.R. Chadwick, In vitro
susceptibility of Helicobacter pylori to botanical extracts
used traditionally for the treatment of gastrointestinal
disorders, Phytother. Res. 19 (2005) 988–991
[18].
M. Kobayashi, Y. Ishida, N. Shoji, Y. Ohizumi,
Cardiotonic action of [8]-gingerol, an activator of the
Ca++- pumping adenosine triphosphatase of
sarcoplasmic reticulum, in guinea pig atrial muscle, J
Pharmacol Exp Ther. 246 (1988) 667-73.
[19].
N. Shoji, Cardiotonic Principles of Ginger (Zingiber
officinale Roscoe.), J. Pharmaceaut. Sci. 71 (1982)
1174-1175.
[20].
M.N. Ghayur, H.G. Anwarul, M.B. Afridi, P. J.
Houghton, Cardiovascular effects of ginger aqueous
extract and its phenolic constituents are mediated
through multiple pathways, Vascul Pharmacol. 43
(2005) 234–241.
[21].
K. Prasanthi, C. Sharmeen, R. Sushma, P. Gundala,
C.G. Rida, A. Ghazia, S. Vibhuti, V. M. Gupta, R. Aneja,
Benefits of whole ginger extract in prostate cancer, NIH
public access. 107 (2012) 473–484.
[22].
R. Jennifer, S. Fogoros, S. Zick, H. Wahl, K. A.
Griffith, J. Huang, J Rebecca Liu, Ginger inhibits cell
growth and modulates angiogenic factors in ovarian
cancer cells. BMC Complement. Altern. Med. 7 (2007)
1-9
[23].
S. Sang, J. Hong, H. Wu, et al., Increased growth
inhibitory effects on human cancer cells and antiinflmmatory potency of shogaols from Zingiber
offiinale relative to gingerols, J Agric Food Chem. 57
(2009) 10645–10650.
[24].
P. Rahnama, A. Montazeri, H.F. Huseini, S.
Kianbakht, M. Naseri, Effect of Zingiber officinale R.
rhizomes (ginger) on pain relief in primary
dysmenorrhea: a placebo randomized trial, BMC
Complementary and Alternative Medicine. 12 (2012) 18
[25].
P. R. Shirin Adel and J. Prakash, Chemical
composition and antioxidant properties of ginger root
(Zingiber officinale), J. Med. Plants Res. 4 (2010) 2676
Abhichandani et al., Pharmawave, 9:2016

[26].
N.B. Abdulrazaq, M.M. Cho, N.N. Win, R. Zaman,
M.T. Rahman, Benefiial effects of ginger (Zingiber
offiinale)
on
carbohydrate
metabolism
in
streptozotocin-induced diabetic rats, Br J Nutr. 108
(2012) 1194–1201.
[27].
Y. Li, V.H. Tran, C.C. Duke, B.D. Roufogalis,
Preventive and protective properties of Zingiber
offiinale (Ginger) in diabetes mellitus, diabetic
complications and associated lipid and other metabolic
disorders: a brief review. Evid-Based Complement and
Alternat Med. (2012).
[28].
U. Bhandari, J.N. Sharma, R. Zafar, The protective
action of ethanolic ginger (Zingiber officinale) extract
in cholesterol-fed rabbits, J. Ethnopharmacol.61
(1998) 167-171.
[29].
M. Moon, H.G. Kim, J.G. Choi et al., 6-Shogaol, an
active
constituent
of
Ginger,
attenuates
neuroinflmmation and cognitive deficits in animal
models of dementia, Biochem. Biophys. Res. Commun
449 (2014) 8-13.
[30].
A. Saber Sakr, A. Hawazen Lamfon, E. Amina
Essawy,
Ginger
(Zingiber
officinale)
extract
ameliorates metalaxyl fungicide induced nephrotoxicity
in albino mice, Afr. J. Pharm. Pharmacol. 5 (2011) 104112.
[31].
F.A. Rodrigues, M.M. Prata, I.C. Oliveira et al.,
Gingerol fraction from Zingiber offiinale protects
against
gentamicin-induced
nephrotoxicity,
Antimicrob. Agents Chemother. 58 (2014) 1872-1878.
[32].
M. Yang, C. Liu, J. Jiang et al., Ginger extract
diminishes chronic fructose consumption-induced
kidney injury through suppression of renal
overexpression of proinflmmatory cytokines in rats.
BMC Complement. Alternat. Med. 14 (2014) 174.

4

