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Abstract 
Background: Ginger (Zingiber officinale) has been used for centuries in traditional medicine for its 
therapeutic properties, including its potential analgesic and anti-inflammatory effects. Ginger essential oil 
(GEO), derived from the rhizomes of the ginger plant, is believed to possess bioactive compounds that 
may help alleviate pain. This study aims to evaluate the antinociceptive effect of GEO in acute pain in 
albino mice. 
Aim: To investigate the antinociceptive effect of ginger essential oil (GEO) in acute pain models in albino 
mice. 
Methods: A total of 30 male albino mice were divided into five groups. The pain was induced using the 
formalin test, and GEO was administered at varying doses (50, 100, and 200 mg/kg) via oral gavage. The 
control group received normal saline. The nociceptive response was measured by observing the time spent 
in paw licking during the early and late phases of the formalin test. 
Results: GEO significantly reduced paw licking time in both early and late phases of the formalin test 
compared to the control group. The 100 mg/kg and 200 mg/kg doses showed the most prominent reduction 
in pain behavior. 
Conclusion: This study demonstrates that ginger essential oil possesses antinociceptive properties, 
suggesting its potential as a therapeutic agent for acute pain management. 
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Introduction 
Pain is a complex physiological and 
psychological response to harmful stimuli, and its 
management remains a challenge in modern 
medicine. The pharmacological treatment of pain 
often involves the use of nonsteroidal anti-
inflammatory drugs (NSAIDs), opioids, and 
other analgesics. However, these drugs can have 
significant side effects, including gastrointestinal 
irritation, addiction, and tolerance. As a result, 
researchers have sought alternative therapies, 
particularly from natural sources, to mitigate pain 
without the harmful side effects associated with 
conventional analgesics (1). 
Ginger (Zingiber officinale) is a popular 
medicinal plant known for its anti-inflammatory, 
analgesic, and antispasmodic properties. Its 

bioactive components, such as gingerols, 
shogaols, and paradols, have been widely studied 
for their potential therapeutic effects. These 
compounds are believed to exert their effects 
through various mechanisms, including 
inhibition of cyclooxygenase (COX) enzymes, 
modulation of the inflammatory pathways, and 
antioxidant properties (2). Ginger has been 
traditionally used in various forms to treat pain, 
including headaches, arthritis, and menstrual 
cramps (3). 
In recent years, ginger essential oil (GEO) has 
garnered attention due to its concentrated 
bioactive compounds and potential therapeutic 
benefits. GEO is extracted from the rhizomes of 
the ginger plant and contains key active 
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ingredients, including gingerol and other 
phenolic compounds, which are believed to 
contribute to its analgesic effects. Several studies 
have suggested that GEO possesses significant 
anti-inflammatory and antinociceptive activities 
in various animal models (4, 5). However, there 
is limited research on its effectiveness in acute 
pain models, specifically in vivo in mice. 
The formalin test is a widely used method to 
assess acute pain and nociceptive responses in 
animals. The test is divided into two phases: an 
early phase (0-5 minutes) characterized by 
neurogenic pain and a late phase (20-40 minutes) 
associated with inflammatory pain. This model 
allows researchers to study the effectiveness of 
analgesic compounds in both central and 
peripheral pain pathways (6). 
This study aims to evaluate the antinociceptive 
effect of GEO in acute pain induced by formalin 
injection in albino mice. We hypothesize that 
GEO will reduce pain-related behavior in the 
formalin test and exhibit dose-dependent 
analgesic effects. 
Aim 
To study the antinociceptive effect of ginger 
essential oil (GEO) in acute pain in albino mice. 

Objectives 
1. To evaluate the effect of GEO on nociceptive 

behavior in the formalin test. 
2. To determine the dose-dependent response of 

GEO in alleviating acute pain in albino mice. 

Materials and Methods 
This study was conducted using 30 male albino 
mice weighing 20-25 grams. The mice were 

obtained from a licensed animal breeder and 
housed under standard laboratory conditions with 
a 12-hour light/dark cycle and free access to food 
and water. 

Inclusion Criteria: 

• Male albino mice aged 6-8 weeks. 
• Mice with no prior history of drug treatment 

or surgery. 
• Healthy mice with no observable signs of 

illness. 

Exclusion Criteria: 

• Mice with pre-existing pain conditions. 
• Mice showing signs of infection or disease. 
• Mice with a history of any experimental 

interventions. 

The mice were randomly divided into five 
groups: 

• Group 1 (Control group): Normal saline (1 
mL/kg). 

• Group 2 (Low dose): GEO 50 mg/kg. 
• Group 3 (Medium dose): GEO 100 mg/kg. 
• Group 4 (High dose): GEO 200 mg/kg. 
• Group 5 (Positive control): Diclofenac 

sodium (10 mg/kg). 
Ginger essential oil was administered orally 30 
minutes before formalin injection. The pain was 
induced by subcutaneous injection of 50 µL 
formalin (2.5%) into the right hind paw. The 
nociceptive behavior was monitored by recording 
the time spent in paw licking during the early 
phase (0-5 minutes) and late phase (20-40 
minutes) of the formalin test. 
Results

 
Table 1: Effect of GEO on Paw Licking Time in Early Phase (0-5 minutes) 

Group Paw Licking Time (seconds) P-value 
Control 32.5 ± 4.1 - 
GEO 50 mg/kg 28.4 ± 3.5 0.06 
GEO 100 mg/kg 15.2 ± 2.8 0.001 
GEO 200 mg/kg 12.4 ± 2.1 0.001 
Diclofenac 10 mg/kg 10.8 ± 1.4 0.001 
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Table 2: Effect of GEO on Paw Licking Time in Late Phase (20-40 minutes) 
Group Paw Licking Time (seconds) P-value 
Control 48.3 ± 5.9 - 
GEO 50 mg/kg 40.5 ± 4.2 0.07 
GEO 100 mg/kg 23.1 ± 3.8 0.001 
GEO 200 mg/kg 18.7 ± 3.0 0.001 
Diclofenac 10 mg/kg 15.3 ± 2.4 0.001 

 
The results indicate that GEO at 100 mg/kg and 
200 mg/kg significantly reduced paw licking 
times in both the early and late phases of the 
formalin test compared to the control group, 
suggesting that GEO has antinociceptive effects. 

Discussion 
The results of this study demonstrate that ginger 
essential oil (GEO) significantly reduces 
nociceptive behavior in both the early and late 
phases of the formalin test. GEO administered at 
doses of 100 mg/kg and 200 mg/kg exhibited a 
marked decrease in paw licking time, suggesting 
its potential as an analgesic agent in acute pain. 
The reduction in pain-related behavior was 
observed in both the neurogenic (early) and 
inflammatory (late) phases, indicating that GEO 
may exert its analgesic effects through both 
central and peripheral mechanisms (7, 8). 
The bioactive compounds present in GEO, such 
as gingerol, have been shown to possess anti-
inflammatory and analgesic properties by 
modulating cyclooxygenase (COX) enzymes and 
inhibiting pro-inflammatory cytokines (9, 10). In 
this study, the most effective doses (100 mg/kg 
and 200 mg/kg) likely reflect the optimal 
concentration of active compounds required to 
produce a noticeable analgesic effect. 
The control group, receiving normal saline, 
displayed typical nociceptive behavior, as 
expected in the formalin model. Diclofenac 
sodium, a known NSAID, also produced a 
significant reduction in pain-related behavior, 
confirming the validity of the experimental 
model. GEO, when compared to diclofenac, 
showed comparable analgesic effects, suggesting 
that ginger essential oil could be a viable 

alternative for pain management, with potentially 
fewer side effects than conventional analgesics 
(11, 12). 
Further studies are needed to explore the 
underlying mechanisms of GEO's analgesic 
effects, as well as its long-term safety and 
efficacy. 

Conclusion 
In conclusion, ginger essential oil (GEO) exhibits 
significant antinociceptive effects in acute pain 
models, suggesting its potential as a natural 
analgesic agent. The findings of this study 
support the use of GEO in pain management, and 
further research may help to establish its 
therapeutic potential in clinical settings. 
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