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Abstract
Effect of ginger (Zingiber officinale Roscoe, Zingiberaceae) extracts (acetone, 50% ethanolic and aqueous) were
investigated for antiemetic activity against emesis induced by 3 mg/kg cisplatin (the 100% emetic dose i.v.) in healthy
mongrel dogs. The acetone and 50% ethanolic extract at the doses of 25, 50, 100 and 200 mg/kg p.o. exhibited
significant protection while aqueous extract at these doses was ineffective against cisplatin emesis. The acetone extract
was more effective than ethanolic extract. However, both were less effective when compared to 5-HT3 receptors
antagonist—granisetron. Neither of the ginger extract was effective against apomorphine-induced emesis. The
findings suggest that ginger could be an effective and cheap antiemetic adjunct to cancer chemotherapy. © 1997
Elsevier Science Ireland Ltd.
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1. Introduction
Nausea and vomiting are frequent and serious
side effects of cytotoxic chemotherapy in cancer
patients (Lazlo and Lucas, 1981). The traditional
antiemetics such as dopamine antagonists, antihistaminics, and anticholinergics have only modest
efficacy against cancer chemotherapy-induced
emesis, either when administered alone or in
* Corresponding author.

combination. The new class of antiemetic 5-HT3
receptor antagonists, e.g. granisetron and ondansetron, are highly effective and have revolutionized the antiemetic therapy of cancer
chemotherapy-induced emesis. However, they are
ineffective in 10–30% of the patients (Cubeddu,
1992) and also against delayed emesis that occurs
after cancer chemotherapy (Rossel et al., 1992).
Powdered rhizome of ginger has long been used
in traditional medicine for alleviating the symptoms of gastrointestinal illnesses (Chopra et al.,
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1956) and recently, it has been shown to be effective in excessive and uncontrolled vomiting
occurring in first trimester of pregnancy (hyperemesis gravidarum) (Fischer-Rasmussen et al.,
1990), experimentally-induced motion sickness
(Stewart et al., 1991) and cyclophosphamide-induced emesis in Suncus murinus (an animal species of insectivore, which is considered to be
closer to primates) (Yamahara et al., 1989a). It
was therefore, considered worthwhile to investigate the antiemetic potential of different extracts
of ginger against cisplatin-induced emesis.

2. Materials and methods

2.1. Extraction of ginger
Ginger rhizomes were procured from a local
market in Delhi (winter season, temperature 4 –
12°C) and confirmed botanically. They were cut
into pieces, dried and powdered. The powder of
the ginger was extracted with acetone and 50%
ethanol for 48 h. The filtered solution was concentrated until dry, under reduced pressure at
40°C. The yield of the extracts were 3.5 and
4.8%, respectively. The aqueous extract of ginger
was procured as a gift from Dabur Research
Foundation, Delhi, India.

2.2. Antiemetic studies
Antiemetic effects of different ginger extracts
were studied in healthy mongrel dogs of either
sex (8–12 kg). The animals were given ginger
extracts (25–200 mg/kg, p.o.) through intragastric tube, 30 min after the administration of cisplatin emetic challenge at 3 mg/kg, i.v.; this
latter dose had previously been established as
100% emetic in studies in our laboratory (Bhandari et al., 1988). The results were compared
with granisetron (0.5 mg/kg, i.v., 30 min after
cisplatin challenge). Ginger extracts were also
studied against apomorphine-induced emesis. In
this case, the dogs were treated with ginger
ethanolic (200 mg/kg, p.o.) and acetone (200
mg/kg, p.o.) extracts, 60 min before the administration of 100% emetic dose of apomorphine

(25 mg/kg, i.v.). The latency to first emetic
episode and the number of emetic episodes were
observed for 6 h in cisplatin-treated dogs, and
for 2 h in apomorphine-treated animals.

2.3. Preparation of reference drugs
Ginger extracts were suspended in 1% gum
accacia. Cisplatin was dissolved in normal saline
at 50°C and cooled to 37°C before administration. Granisetron was dissolved in saline.

2.4. Statistical analysis
The results were analysed by Kruskall-Wallis
test (Kruskall and Wallis, 1952).

3. Results
With cisplatin (3 mg/kg) alone, the mean
emetic episodes were 13.792.2 and with a mean
latency of 1039 7 min. Post-treatment of different doses of ginger acetone extract (25, 50, 100
and 200 mg/kg, p.o.) caused significant reduction in mean number of emetic episodes (7.29
0.4,
4.89 1,
4.89 1.4
and
1.39 0.4,
respectively), as compared to cisplatin control
(Table 1). The emetic latency was also increased.
Similar protection was exhibited by different
doses of ginger ethanolic extract (Table 1). The
maximum protection was observed with ginger
acetone and ethanolic extract in doses of 200
mg/kg. However, reduction in emetic episodes
with both ginger extracts was less than that of
granisetron (Table 1). Ginger acetone extract
(100 mg/kg) and granisetron (0.5 mg/kg) produced complete protection in 20% and 40% of
the dogs respectively. Aqueous extract of ginger
was ineffective against cisplatin challenge. These
results suggest that relatively less polar substances are probably responsible for antiemetic
activity. The maximum doses of various
of ginger used against cisplatin-induced emesis,
when tested against apomorphine-emetic challenge, failed to show any protection.
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Table 1
Effect of ginger extracts on cisplatin-induced emesis
Drug treatment

Cisplatin (control)
Ginger-acetone extract

Ginger ethanolic
extract

Granisetron

Dose and route

3 mg/kg, i.v.

No. of dogs tested/
vomited

No. of emetic episodesa
Mean 9S.E.M.

Emetic latency (min)
Mean 9S.E.M.

6/6

13.7 9 2.2

103 97

p.o.
p.o.
p.o.
p.o.

5/5
5/5
5/4
3/3

7.2 90.4b
4.8 91.0b
4.89 1.4b
1.3 9 0.4b

125 9 8
123 9 5
137 97b
35 97

25 mg/kg, p.o.

5/5

6.8 90.6b

145 912b

50 mg/kg, p.o.
100 mg/kg, p.o.
200 mg/kg, p.o.

5/5
5/5
3/3

5.0 91.1b
4.2 90.7b
1.0 9 1.0b

153 919b
152 9 10b
61 926

5/3

0.8 90.4b

156 9 26b

25
50
100
200

mg/kg,
mg/kg,
mg/kg,
mg/kg,

0.5 mg/kg, i.v.

a

Though vomiting has been taken as all-or-none phenomenon, the values shown in fraction is its expression in mean (rounded to
1st place of decimal).
b
PB0.05.

4. Discussion and conclusions
The acetone and ethanolic extracts of ginger
exerted a significant antiemetic effect against cisplatin-induced emesis. The acetone extract was
apparently more effective than the alcoholic extract, since it provided complete protection in one
out of five animals with a dose of 100 mg/kg. The
failure of ginger extracts to prevent apomorphine
emesis rules out the mediation at the level of
dopaminergic transmission. Gingerol, a pungent
constituent of ginger has been shown to inhibit
5-HT-induced contraction in guinea pig ileum
(Yamahara et al., 1989b). The anti-serotonergic
effect of gingerol was much greater in guinea pig
ileum, which has mainly 5-HT3-receptors unlike
the rat fundus strip, where 5-HT1-receptors predominate and the rabbit aorta strips, which contain mainly 5-HT2-receptors (Yamahara et al.,
1989b). It has been reported that acetone extract
of ginger contains a diterpenoid, galanolactone,
which possesses 5-HT3-receptor antagonist activity (Huang et al., 1991). However, it is not known
whether antagonism induced by galanolactone is
selective or non-selective for the receptor. Recently, we have also reported that free radicals
play a role in cancer chemotherapy-induced eme-

sis as antioxidants; e.g. glutathione, tiopronin,
vitamin C and vitamin E prevented cisplatin-induced emesis in dogs (Gupta and Sharma, 1996).
The free radical scavenging activity of gingerol
has also been reported (Krishnakantha and
Lokesh, 1993; Aeschbach et al., 1994). Thus, 5HT3-receptor blocking action and/or free radical
scavenging activity could be suggested as possible
mechanisms of the antiemetic action of ginger
against cisplatin-induced emesis. As a well accepted traditional medicine, ginger is worth further clinical evaluation as an antiemetic against
cisplatin-induced emesis.
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