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Abstract: This paper explores the anti-inflammatory of ginger, emphasizing its role in 

managing gastrointestinal conditions such as inflammatory disease and gastritis. Active 

compounds in ginger, including gingerols and shogaols, are shown to inhibit key 

inflammatory pathways, reduce oxidative stress, and modulate gut microbiota, which 

collectively contribute to alleviating symptoms like abdominal pain, bloating and nausea. 

Clinical trials have further supported the beneficial effects of ginger in enhancing 

digestive enzyme activity and improving gastric motility, making it a valuable natural 

remedy for gastrointestinal discomfort. Overall, ginger's ability to modulate both 

inflammation and oxidative stress positions it as a promising adjunct or alternative 

treatment for gastrointestinal disorders. This paper provides a comprehensive overview of 

the current evidence supporting ginger's therapeutic potential and suggests areas for 

future research to fully elucidate its mechanisms of action and clinical applications in 

digestive health. 
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1. INTRODUCTION 

 

Ginger (Zingiber officinale) has been used for centuries in traditional medicine for its 

numerous health benefits, particularly in promoting digestive health. Recent scientific studies 

have supported its efficacy in addressing gastrointestinal inflammation, a common issue that 

can lead to discomfort and various digestive disorders. Inflammation in the gastrointestinal 
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tract can result from multiple factors, including infections, chronic diseases, and dietary 

choices, often manifesting as symptoms such as abdominal pain, bloating, and nausea 

(McKay & Ross, 2000). 

And fatigue (Drossman et al., 2000). The inflammation can damage the intestinal mucosa, 

resulting in increased intestinal permeability, malabsorption of nutrients, and nutritional 

deficiencies, which can further exacerbate health issues like anemia and weight loss (Katz et 

al., 2008). Moreover, the psychological implications of chronic gastrointestinal inflammation 

are notable; studies have shown a strong association between gut inflammation and mental 

health disorders, such as anxiety and depression, highlighting the interconnectedness of gut 

health and mental well-being 

The active compounds in ginger, primarily gingerols and shogaols, possess potent anti-

inflammatory and antioxidant properties. These compounds have been shown to inhibit 

inflammatory pathways, reduce oxidative stress, and modulate gut microbiota, which 

collectively contribute to alleviating gastrointestinal disorders (Ali et al., 2016; Zeng et al., 

2020). For instance, ginger has demonstrated effectiveness in reducing inflammation 

associated with conditions like gastritis and inflammatory bowel disease (IBD) (Khanna et 

al., 2014). Moreover, ginger extract is known for its ability to enhance digestive enzyme 

secretion, which aids in better nutrient absorption and reduces gastrointestinal discomfort 

(Ryu et al., 2013). Clinical studies have indicated that regular consumption of ginger can 

significantly improve symptoms of nausea, bloating, and overall digestive health, making it a 

valuable addition to dietary practices aimed at maintaining gastrointestinal wellness (Wang et 

al., 2018). This paper aims to provide a comprehensive overview of the efficacy of ginger 

extract in reducing gastrointestinal inflammation, exploring its mechanisms of action, clinical 

evidence, and potential applications in digestive health. 

 

2. RELATED WORK 

 

Gastrointestinal inflammation can have profound effects on both physical and mental health, 

significantly impacting the quality of life for affected individuals. Conditions such as 

inflammatory bowel disease (IBD), which includes Crohn's disease and ulcerative colitis, are 

characterized by chronic inflammation that leads to a range of symptoms including 

abdominal pain, diarrhea, and fatigue (Drossman et al., 2000). The inflammation can damage 

the intestinal mucosa, resulting in increased intestinal permeability, malabsorption of 

nutrients, and nutritional deficiencies, which can further exacerbate health issues like anemia 

and weight loss (Katz et al., 2008). Moreover, the psychological implications of chronic 

gastrointestinal inflammation are notable; studies have shown a strong association between 

gut inflammation and mental health disorders, such as anxiety and depression, highlighting 

the interconnectedness of gut health and mental well-being (Miller et al., 2014). 

Consequently, managing gastrointestinal inflammation is crucial not only for alleviating 

physical symptoms but also for improving overall psychological and nutritional health. 

Ginger extract has been widely studied for its efficacy in treating various digestive disorders, 

offering a natural approach to managing gastrointestinal issues. Its active compounds, 

particularly gingerols and shogaols, exhibit significant anti-inflammatory and analgesic 

properties, which can help alleviate symptoms associated with conditions like nausea, 
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bloating, and indigestion (Vutyavanich et al., 2001). Clinical trials have demonstrated that 

ginger extract can effectively reduce nausea in pregnant women and patients undergoing 

chemotherapy, highlighting its role as a potent antiemetic (Jiang et al., 2019). Additionally, 

research indicates that ginger may improve gastric emptying and enhance digestive enzyme 

activity, further supporting its use in managing functional dyspepsia and other related 

disorders (Ryu et al., 2013). These therapeutic benefits position ginger extract as a valuable 

dietary supplement for promoting digestive health and mitigating the discomfort associated 

with gastrointestinal conditions. 

 

And fatigue (Drossman et al., 2000). The inflammation can damage the intestinal mucosa, 

resulting in increased intestinal permeability, malabsorption of nutrients, and nutritional 

deficiencies, which can further exacerbate health issues like anemia and weight loss (Katz et 

al., 2008). Moreover, the psychological implications of chronic gastrointestinal inflammation 

are notable; studies have shown a strong association between gut inflammation and mental 

health disorders, such as anxiety and depression, highlighting the interconnectedness of gut 

health and mental well-being 

 

3. MATERIALS AND METHODS 

 

Plant Material and Preparation 
Fresh ginger rhizomes (Zingiber officinale) were procured from a local supplier in Derik 

market. The rhizomes were thoroughly washed to remove soil and contaminants, then peeled 

and sliced into uniform pieces. The sliced ginger was dried at 40°C for 48 hours using a 

dehydrator to preserve its active compounds. After drying, the ginger was ground into a fine 

powder using a laboratory grinder and stored in an airtight container at room temperature for 

further use. 

 

Preparation of Ginger Extract 
A 100 g portion of dried ginger powder was extracted with 500 mL of 95% ethanol using a 

Soxhlet extraction apparatus. The extraction process was conducted for 6 hours to ensure 

maximum yield of bioactive compounds. After extraction, the ethanol was evaporated under 

reduced pressure using a rotary evaporator at 40°C, resulting in a concentrated ginger extract. 

The extract was then stored in a refrigerator at 4°C until required for experimentation. 

 

In Vitro Anti-Inflammatory Assay 
To evaluate the anti-inflammatory potential of ginger, an in vitro assay was performed using 

lipopolysaccharide (LPS)-induced RAW 264.7 macrophage cells. Cells were cultured in 

DMEM medium supplemented with 10% fetal bovine serum and 1% penicillin-streptomycin 

at 37°C in a humidified atmosphere with 5% CO₂. After reaching 70% confluence, cells were 

pre-treated with various concentrations of ginger extract (25, 50, 100 µg/mL) for 1 hour, 

followed by stimulation with LPS (1 µg/mL) for 24 hours. The release of pro-inflammatory 

cytokines, including TNF-α and IL-6, was measured using ELISA kits according to the 

manufacturer’s instructions. 
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Animal Model for Gastrointestinal Inflammation 
For in vivo evaluation, male rats (200-250 g) were obtained from Annai Pet House, 

Azhigiyamandapam, Kannyakumari District. The rats were housed in standard laboratory 

conditions with a 12-hour light/dark cycle and allowed free access to food and water. After 

acclimatization for 7 days, rats were divided into five groups (n = 6 per group): 

1. Control Group (received saline) 

2. Inflammation Group (induced with 1% acetic acid in 10 mL/kg body weight) 

3. Ginger Treatment Group 1 (received 50 mg/kg body weight of ginger extract) 

4. Ginger Treatment Group 2 (received 100 mg/kg body weight of ginger extract) 

5. Anti-Inflammatory Drug Group (received 10 mg/kg body weight of diclofenac sodium) 

 

Gastrointestinal inflammation was induced by intraperitoneal injection of acetic acid. The 

animals were treated with ginger extract or diclofenac for 7 consecutive days starting 1 hour 

after acetic acid injection. 

 

Assessment of Gastrointestinal Inflammation 
After 7 days of treatment, the animals were sacrificed by euthanasia. The abdominal cavity 

was opened, and the colon was excised. The extent of colonic inflammation was assessed by 

measuring the macroscopic damage score, which included parameters such as hyperemia, 

ulceration, and bleeding, using a 0-4 scale. Additionally, colon tissue was collected for 

histopathological analysis, where sections were stained with Hematoxylin and Eosin (H&E) 

and examined under a light microscope for signs of inflammation. 

 

Biochemical Analysis 
Blood samples were collected by cardiac puncture at the time of euthanasia for serum 

analysis. The levels of pro-inflammatory markers (TNF-α, IL-6) and oxidative stress 

indicators (malondialdehyde, MDA) were determined using standard ELISA kits and 

colorimetric assays. Furthermore, the activity of antioxidant enzymes (superoxide dismutase, 

SOD; catalase, CAT) was measured in colon tissue homogenates. 

 

4. RESULTS AND DISCUSSION 

 

Preparation of Ginger Extract 

The ginger extract was successfully prepared from dried ginger rhizomes using Soxhlet 

extraction with 95% ethanol. The extraction process yielded a concentrated ginger extract, 

which was stored at 4°C until used for in vitro and in vivo studies. 

 

In Vitro Anti-Inflammatory Effects of Ginger Extract 

To evaluate the anti-inflammatory potential of ginger, the extract was tested in LPS-induced 

RAW 264.7 macrophage cells. The cells were pre-treated with varying concentrations of 

ginger extract (50 and 100 mg/mL, diclofenac sodium 10 mg/kg) for 1 hour, followed by LPS 

stimulation for 24 hours. The release of pro-inflammatory cytokines TNF-α and IL-6 was 

measured using ELISA. The results indicated that ginger extract significantly reduced the 

secretion of both TNF-α and IL-6 in a dose-dependent manner. The highest concentration 

http://journal.hmjournals.com/index.php/JNRPSP
https://doi.org/10.55529/jnrpsp.46.13.21
http://creativecommons.org/licenses/by/4.0/


Journal of Nursing Research, Patient Safety and Practise 

ISSN: 2799-1210  

Vol: 04, No. 06, Oct-Nov 2024  

http://journal.hmjournals.com/index.php/JNRPSP 

DOI: https://doi.org/10.55529/jnrpsp.46.13.21 

 

 

 

 

Copyright The Author(s) 2024.This is an Open Access Article distributed under the CC BY 

license. (http://creativecommons.org/licenses/by/4.0/)                                                            17 

(100 mg/mL) of ginger extract resulted in a marked reduction of cytokine levels, comparable 

to the effects of the positive control (diclofenac sodium). 

 

 
 

Gastrointestinal Inflammation in Rats 

For the in vivo studies, gastrointestinal inflammation was induced in male rats using an 

intraperitoneal injection of 1% acetic acid. The rats were then divided into five groups: a 

control group, an inflammation group (treated with acetic acid), two ginger treatment groups 

(50 mg/kg and 100 mg/kg of ginger extract), and a positive control group (treated with 10 

mg/kg diclofenac sodium). After 7 days of treatment, macroscopic evaluation of the colon 

tissue showed significant inflammation in the acetic acid-induced group, which displayed 

hyperemia, ulceration, and bleeding. In contrast, rats treated with ginger extract at both 50 

mg/kg and 100 mg/kg doses exhibited a significant reduction in these inflammatory 

symptoms. The 100 mg/kg ginger treatment group showed the most notable improvement, 

with a decrease in both the severity of inflammation and the incidence of ulceration. The 

diclofenac-treated group also showed partial recovery, but the effect was less pronounced 

compared to the ginger treatment. 
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2 30 32 44 49 51 34 

3 45 32 45 49 52 34 

4 60 33 45 52 54 35 

 

Histopathological Examination of Colon Tissues 

Histopathological analysis of colon tissues further supported the macroscopic findings. Colon 

samples from the inflammation-only group showed severe damage, including ulceration, 

epithelial disruption, and a high level of inflammatory cell infiltration. In contrast, tissues 

from the ginger-treated groups (both 50 mg/kg and 100 mg/kg) showed fewer signs of 

inflammation, with improved mucosal integrity and reduced inflammatory cell infiltration. 

The diclofenac sodium-treated group exhibited moderate protection, but the recovery was not 

as extensive as in the ginger-treated groups, particularly at the higher dosage (100 mg/kg). 

 

 
 

Biochemical Analysis of Pro-Inflammatory Markers and Oxidative Stress 

Biochemical assays revealed elevated levels of pro-inflammatory cytokines TNF-α and IL-6 

in the serum of rats in the inflammation-only group, consistent with the induction of 

gastrointestinal inflammation. Treatment with ginger extract (50 mg/kg and 100 mg/kg) 

resulted in a dose-dependent reduction in the levels of both cytokines, with the highest dose 

showing the most significant reduction. In addition, oxidative stress markers were assessed 

by measuring malondialdehyde (MDA) levels and antioxidant enzyme activity (superoxide 

dismutase [SOD] and catalase [CAT]) in colon tissue. The inflammation group showed 

significantly elevated MDA levels, indicating increased lipid peroxidation. Treatment with 

ginger extract significantly reduced MDA levels in a dose-dependent manner, with the 100 

mg/kg dose showing the most effective reduction. Moreover, the activity of antioxidant 

enzymes was significantly higher in the ginger-treated groups compared to the inflammation-

only group, suggesting that ginger extract may help mitigate oxidative damage caused by 

gastrointestinal inflammation. 

 

Discussion 

This study demonstrates the therapeutic potential of Zingiber officinale (ginger) in managing 

gastrointestinal inflammation. Both in vitro and in vivo results show that ginger extract 

effectively reduces inflammation and oxidative stress. In vitro, ginger extract decreased pro-

inflammatory cytokines TNF-α and IL-6 in LPS-induced RAW 264.7 macrophages, aligning 
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with previous findings that ginger bioactive compounds, such as gingerols and shogaols, 

modulate immune responses and inhibit inflammatory cytokine production (Kensil et al., 

1994; Jiang et al., 2012). The dose-dependent reduction in cytokines further supports ginger’s 

direct impact on immune cells, potentially through pathways like NF-κB inhibition (Cao et 

al., 2011). 

In vivo, the acetic acid-induced rat model of gastrointestinal inflammation showed that ginger 

extract reduced colonic damage, such as hyperemia, ulceration, and bleeding, with both 50 

mg/kg and 100 mg/kg doses proving effective. These results corroborate findings from other 

studies, where ginger demonstrated protective effects against gastrointestinal inflammation 

by reducing oxidative stress and modulating cytokine production (Mao et al., 2015; Al-Majed 

et al., 2006). The observed improvements in histopathology and the biochemical analysis, 

which showed reductions in TNF-α and IL-6, as well as increased antioxidant enzyme 

activity (SOD and CAT), further support ginger’s dual role in alleviating inflammation and 

combating oxidative damage (Xu et al., 2013; Kamada et al., 2013). 

Overall, this study highlights ginger’s potential as a natural remedy for gastrointestinal 

disorders, particularly those characterized by chronic inflammation and oxidative stress, such 

as inflammatory bowel disease (IBD). Its ability to reduce inflammation and enhance 

antioxidant defenses makes it a promising alternative to conventional treatments, with fewer 

side effects compared to NSAIDs and corticosteroids (Ng et al., 2016; Chandran & Goel, 

2012). Future research should focus on identifying the specific bioactive compounds 

responsible for these effects and conducting clinical trials to validate the findings in human 

populations. 

 

5. CONCLUSION 

 

In conclusion, this study supports the therapeutic potential of Zingiber officinale (ginger) as a 

natural remedy for gastrointestinal inflammation, demonstrating its significant anti-

inflammatory and antioxidant properties. Both in vitro and in vivo models revealed that 

ginger effectively reduces pro-inflammatory cytokines and oxidative stress, contributing to a 

reduction in gastrointestinal damage and inflammation. These findings suggest that ginger 

could be a viable alternative or adjunctive treatment for conditions like inflammatory bowel 

disease (IBD), offering a natural approach with fewer side effects compared to conventional 

drugs. Further research is needed to identify the specific bioactive compounds responsible for 

these effects and to validate the findings through clinical trials in humans to determine 

optimal dosages and therapeutic protocols. 
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