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1. INTRODUCTION 

Naturally, plants synthesize a large number of molecules, including the active compounds responsible 

for therapeutic effects. Plants are now the main source of raw material for the pharmaceutical and 

cosmetic industries. These medicinal plants are used directly as drugs or indirectly as a source of raw 

materials for hemisynthesis of medicines from isolated molecules. 

The successful use of any therapeutic agent is compromised by the potential development of tolerance 

or resistance to that compound from the time it is first employed. This is true for agents used in the 

treatment of bacterial, fungal, parasitic, and viral infections and for treatment of chronic diseases such 

as cancer and diabetes [1]. Therefore, the search for new drugs more effective and less toxic than those 

already used, would be appropriate [2]. Thus, currently reliance on natural products is gaining popularity 

to combat various physiological threats including oxidative stress, cardiovascular complexities, cancer 

insurgence and immune dysfunction [3]. 

Today, more and more scientists are considering spices and herbs used for centuries both for culinary 

and medicinal purposes. Spices enhance not only the flavor, aroma, and color of food and beverages, 

but they can also protect from acute and chronic diseases [4]. 

Numerous studies have highlighted the pharmacological properties of extracts from garlic (Allium 

sativum) and ginger (Zingiber officinale). In the past, antibiotics and pharmaceuticals were not 

available, so garlic was used in different epidemics, such as typhus, dysentery, cholera and flu [5].  

For its virtues of strength and vitality, garlic was consumed by the slaves of the Pharaohs as well as by 

the athletes of ancient Greece (during the Olympic Games) before each effort. Most often, garlic is 

traditionally used for heart and circulatory system diseases such as high blood pressure, cholesterol, 

high blood fat or hardening of the arteries [6]. These therapeutic effects are mainly due to the impressive 

activity of its bioactive compounds, such as sulfur compounds (see Fig.1) like alliine, allicine, ajoènes 

[7] phenolic compounds like flavonoids [8], saponins [9] and polysaccharides [10].  

Ginger, on the other hand, is the subject of numerous botanical, chemical and toxicological studies, in 

order to prove its scientific efficiency as well as its safety. For centuries, ginger rhizomes have been 

used as a spice and as an essential ingredient in medicinal preparations to treat various physiological 

disorders such as rheumatism, nervous diseases, asthma, stroke and diabetes [11]. These properties of 

ginger are thought to be due to the presence of numerous bioactive active compounds isolated from 
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rhizomes (see fig.1) such as gingerol, shogaol, [6]-paradol, zingiberene, α-curcumen, β-curcumen, 

camphene, pinene, limonene, citral, linalool and flavonoids [12;13] .    

Given to the important place that these two plants occupy in the treatment of certain diseases but also 

in our diet, it seems important to summarize the scientific evidence that has been reported.  
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Figure1. Chemical structure of some compounds from garlic et ginger 

2. ANTIBACTERIAL ACTIVITY                  

The fresh, oven- and freeze-dried garlic extracts have been shown to have a wide spectrum of 

antibacterial activity. Garlic has been reported to inhibit Aeromonas, Bacillus, Clostridium, 

Cryptocaryon, Escherichia, Helicobacter, Klebsiella, Mycobacterium, Photobacterium, Proteus, 

Pseudomonas, Salmonella, Staphylococcus, Streptococcus, Citrella, Citrobacter, Enterobacter, 

Escherichia, Lactobacillus, Leuconostoc, Micrococcus, Proteus, Providencia, Serratia, 
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Staphylococcus, Streptococcus and Vibrio sp. [14]. The incidence of stomach cancer is lower in 

individuals with a high intake of allium vegetables in developed and developing countries. The 

antbacterial activity of allium vegetables, particularly garlic, has lead to the investigation of its 

antimicrobial activity of garlic against H. pylori [15]. 

Garlic has even been shown to be effective on resistant bacterial strains of antibiotics [15;16].  

Ginger extract (10 mg/kg) intraperitoneally had a dose dependent anti-microbial activity against 

Pseudomonas aeruginosa, Salmonella typhimurium and Escherichia coli. The leaf and rhizome oils of 

Zingiber officinale have beeb shown to be moderately active against the Gram-positive bacteria Bacillus 

licheniformis, Bacillus spizizenii and Staphylococcus aureus, and the Gram-negative bacteria 

Escherichia coli, Klebsiella pneumoniae, Salmonella typhymurium, Pseudomonas aeruginosa and 

Pseudomonas stutzeri  [18; 17].    

According to Mahady et al [19], the active constituents of methanol extract of ginger, gingirols, are 

effective in vitro against Helicobacter pylori. 

Park et al. [20] revealed that the ethanol and n‐hexane extracts of ginger exhibited antibacterial activities 

against three anaerobic Gram negative bacteria, Porphyromonas gingivalis ATCC 53978, 

Porphyromonas endodontalis ATCC 35406 and Prevotella intermedia ATCC 25611, causing 

periodontal diseases. 

3. ANTIVIRAL ACTIVITY  

Alliums are inhibitory against all tested microorganisms such as, fungi, viruses, and parasites [16]. 

There is little research on the antiviral activity of garlic, but It was recently shown that garlic extract 

inhibits the proliferation of influenza virus A (H1N1) and Herpes Simplex viruses in vitro with allicin 

as the main active component [21;22].   

However antiviral activity of ginger was proved against various viruses. Antiviral effect of fresh ginger 

against Human respiratory syncytial virus on HEp2 and A549 cell line has been reported [23;24]. Fresh 

ginger dose-dependently inhibited HRSV-induced plaque formation in both HEp-2 and A549 celllines 

. In contrast, dried ginger didn’t show any dose-dependent inhibition [23]. According to Camero et al. [25] 

study, ginger essential oil showed a virucidal activity against caprine alpha Herpes Virus-1 (HSV-1) 

and this activity might rely on the fact that this substance is able to disrupt herpesvirus envelope.  Ginger 

aqueous extracts inactivated Feline Calicivirus, a Surrogate for Human Norovirus [26]. 

4. ANTIPARASITIC ACTIVITY  

Garlic has activity on parasites such as Plasmodium that cause malaria. These results of a study clearly 

indicate that by adding garlic pearl oil to arteether therapy as a partner drug antimalarial activity can be 

enhanced. Particularly this combination was suc- cessful in avoiding the recrudescence problem which 

is often the major limiting factor in artemisinin and its derivative based monotherapy [27].  This activity 

would be due to allicin, a cysteine protease inhibitor present in freshly crushed garlic cloves, which 

significantly inhibits sporozoite infectivity in vivo and decreases parasite loads in mice with blood stage 

infections [28]. Other studies have demonstrated the inhibitory activity of garlic against parasites such as 

Leishmania donovani et Leishmania infantum, Schistosoma mansoni, Trichomonas vaginalis [29;30;31]. 

5. ANTIFUNGAL ACTIVITY  

According some authors, allicin, essential oil  and aqueous or ethanolic extracts from garlic showed 

very good potential as an antifungal compound against mycoses-causing dermatophytes as 

Trichophyton and candida spp  Candida albicans, Candida glabrata, Candida krusei and Candida 

tropicalis [32 ;33;34]. However if allicin in combination with ketoconazole or with fluconazole frequently 

showed synergistic or additive interactions against dermatomycosis [33],  no synergy was not 

demonstrated in the majority of Candida spp [32]. 

Ginger ethanolic extract as a potential mouthwash has good antibiofilm by fungi and antifungal activity 

against C. albicans and C. Krusei in the oral cavity with a greater activity than those of fluconazole and 

nystatin [35]. Activity study of Essential Oil from Zingiber officinale against Fluconazole Resistant 

Vaginal Isolates of Candida albicans  showed it was effective against all isolates of Candida albicans 
[36]. 

https://www.sciencedirect.com/topics/immunology-and-microbiology/candida-krusei
http://jmp.ir/article-1-547-en.pdf
http://jmp.ir/article-1-547-en.pdf
http://jmp.ir/article-1-547-en.pdf
http://jmp.ir/article-1-547-en.pdf
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6. ANTI-INFLAMMATORY ACTIVITY  

Garlic extracts have been shown to exert anti-inflammatory effects. garlic treatment significantly 

attenuated inflammation and injury of the liver induced by Eimeria papillata infections and this  anti-

inflammatory activity exhibited by garlic oil is mainly through inhibiting the assembly-disassembly 

processes of the cytoskeleton. According to the same authors, a sulfur compound isolated from garlic, 

inhibits neuroinflammation and amyloidogenesis through inhibition of NF-κB activity, and thus could 

be applied for intervention in inflammation-related neurodegenerative diseases including Alzheimer's 

disease [37]. Lee et al.[38] demonstrated that the sulfur compounds attenuated the LPS-induced expression 

of the inducible NO synthase (iNOS) and cyclooxygenase-2 (COX-2) proteins and mRNA. Moreover, 

these sulfurcontaining compounds suppressed the nuclear factor-jB (NF-jB) transcriptional activity and 

the degradation of inhibitoryjBa in LPS-activated macrophages. 

Currently ginger is one of the most popular herbal alternative treatments for chronic and painful 

inflammatory diseases. Aqueous extract of Zingiber officinale at different doses (200 mg/kg or 400 

mg/kg) showed significant anti-inflammatory activity in the rats model studied, it can be investigated 

further as a promising anti-inflammatory agent [39].  Indeed, ginger suppresses prostaglandin synthesis 

through inhibition of cyclooxygenase- 1 and cyclooxygenase-2 [40]. Otherwise, Funk et al. [41] 

demonstrate that gingerol and gingerol derivative containing fractions were most potent in inhibiting 

PGE2 production. 

7. CARDIOVASCULAR ACTIVITY  

Hypercholesterolemia and Oxidation of LDL are a major risk factor for atherosclerosis. Thus  a  

experimental evidence showed that several garlic compounds can suppress LDL oxidation in vitro [42]. 

A lot of studies were reviewed for garlic powder supplementation was significantly effective in the 

reduction of total cholesterol levels in both the lower  and higher-dose. The LDL-Cholesterol values 

were more striking in studies that used a lower dose. However, HDL- Cholesterol level was 

demonstrated in any study a small increase at higher-dose [43]. Othewise, a systematic review and meta-

analysis study suggests that garlic is an effective and safe approach for hypertension. Thus its can be 

recommended to treat hypertensive patients [44]. 

Regarding the ginger, studies of ginger aqueous extract reported a hypotensive, endothelium dependent, 

independent vasodilator, hypoglycaemic, hypocholesterolaemic and hypolipidaemic effects of its 

aqueous extract in rats and guinea-pigs [45;46]. Thus, aqueous extract of raw ginger possesses 

hypoglycaemic, hypocholesterolaemic and hypolipidaemic potential in induced diabetic rats. Activity 

that has been confirmed by a of dietary supplementation with both of two ginger varieties. This study 

showed that ginger rhizomes inhibited arginase activity and prevented hypercholesterolemia in high-

cholesterol-diet-fed rats [47]. In animals, ginger significantly lowered serum total cholesterol, LDL, 

VLDL, triglycerides and phospholipids, reduced atherosclerotic lesions and has a generally dose-

dependent hypotensive effect [48].  

8. ANTICANCER ACTIVITY  

Epidemiological studies suggest a link between regular and significant consumption of garlic and 

protection against the development of some cancers. Thus specifically, dark leafy vegetables, 

cruciferous vegetables, yellow vegetables, beans, onions and garlic, and carrots were associated with a 

reduced risk of pancreatic cancer [49; 50]. Individual garlic consumption is inversely associated with the 

risk of pancreatic cancer  [23]. 

Recently there have been several clinical trials investigating the benefits of ginger for treating colorectal 

cancer because he can also interfere with several cell signaling pathways that are important in the early 

development of cancer. Thus ginger extract taken daily may reduce proliferation in the crypts of normal-

appearing colorectal epithelium and increase apoptosis and differentiation of colonic mucosal cells [51]. 

A recent  study report to describe identification and detailed evaluation of in vitro and in vivo anticancer 

activity of whole ginger in the therapeutic management of human prostate cancer. He showed that 

ginger at 100 mg/kg body weight of whole ginger extract inhibited the growth and progression of 

xenografts of human prostate cancer cells in mice [52]. The anticancer properties of ginger are attributed 

to the presence of certain compounds like the [6]-gingerol, paradol, shogaols, zingerone etc. Gingerol 
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seems to be the most important compound. It has been reported to inhibit in laboratory animals, the 

promotion of skin carcinogenesis, the growth of human colorectal cancer cells, the tumor growth and 

pulmonary metastasis [53]. The anticancer efficacy of [6]-gingerol for the prevention of colorectal cancer 

progression is linked to its target, the leukotriene A4 hydrolase (LTA4H) protein [54]. A recent study 

showed that the [6]-gingerol has potential to bind with DNA and induce cell death by autophagy and 

caspase 3 mediated apoptosis [55]. 

9. TOXICITY AND ADVERSE EFFECTS  

A recent studies evaluated the acute toxicity of garlic. The aqoeus extract induced behavioural signs 

like loss of appetite, depression, partial paralysis and death at the higher doses (3200 and 4200 mg/kg 

but, there was no death recorded in experimental rabbits given 300 - 2200 mg/kg. LD50 was found to 

be 3034 mg/kg and maximum tolerated dose was 2200 mg/kg [56]. 

What has been confirmed by Lawal et al. [57] study in wich animals were apparently healthy with no 

sign of toxicity up to the dose of 2500 mg/kg. However, at 5000 mg/kg, animals were weak and had 

intense ethrema tachy-cardia and disorientation but no death was recorded. Several studies have 

demonstrated that consumption of excessive amounts of these vegetables, especially when the stomach 

is empty, can cause burning sensations and diarrhea, flatulence and changes in the intestinal flora. Garlic 

odor on the breath and skin, allergic reactions, contact dermatitis, and bronchial asthma may also occur. 

Garlic may increase the risk of bleeding after surgery [29; 58; 59; 60]. 

Toxicity assessment of ginger in volunteers showed no signs of toxicity. The main toxic effects 

associated with oral treatment were  minor gastrointestinal upsets, including eructation, heartburn, and 

indigestion [61]. Subacute toxicity study in albino rats noticed that ginger administration was not 

associated with any mortalities and abnormalities in general conditions, behavior, growth, food and 

water consumption except for that the animals were calmer than their control [62]. A study concluded 

that the ginger preparation, when administered by oral gavage to pregnant rats during the period of 

organogenesis, caused neither maternal nor developmental toxicity at daily doses of up to 1000 mg/ kg 

body weight [18]. 

Adverse effects after ingestion of ginger are uncommon, but they can include mild gastrointestinal 

effects such as heartburn, diarrhea, and irritation of the mouth. Ginger has been reported to have positive 

inotropic effects in animal models and has also led to case reports of arrhythmia [63]. However, ginger 

can be known as a highly effective treatment in the reduction of menstrual blood loss [64]. 

10. CONCLUSION  

Garlic and ginger have in common many pharmacological properties such as anti-infective activity, 

anticancer, anti-inflammatory and cardiovascular. Thus, the use of their extracts in combination form 

could result in a synergistic beneficial effect against certain pathologies. Moreover, they show no major 

adverse effects and studies show no toxicity at usual doses. Garlic and ginger are therefore potential 

sources of drugs for the treatment of several diseases. 

ACKNOWLEDGEMENT 

All authors are grateful to the staff of laboratories of Pharmacognosy and Botany, Toxicology and 

Hydrology of pharmacy department of Cheikh Anta Diop University. 

REFERENCES 

[1] J. Davies et D. Davies, « Origins and Evolution of Antibiotic Resistance », Microbiology and Molecular 

Biology Reviews, vol. 74, no 3, p. 417‑433, sept. 2010, doi: 10.1128/MMBR.00016-10. 

[2] M. Sovova et P. Sova, « Pharmaceutical significance of Allium sativum L. 4. Antifungal effects », Ceska a 

Slovenska Farmacie: Casopis Ceske Farmaceuticke Spolecnosti a Slovenske Farmaceuticke Spolecnosti, vol. 52, 

no 2, p. 82‑87, 2003. 

[3] M. S. Butt, M. T. Sultan, M. S. Butt, et J. Iqbal, « Garlic: nature’s protection against physiological threats », 

Crit Rev Food Sci Nutr, vol. 49, no 6, p. 538‑551, juin 2009, doi: 10.1080/10408390802145344. 

[4] T. A. Jiang, « Health benefits of culinary herbs and spices », Journal of AOAC International, vol. 102, no 

2, p. 395‑411, 2019. 

[5] B. B. Petrovska et S. Cekovska, « Extracts from the history and medical properties of garlic », 

Pharmacognosy reviews, vol. 4, no 7, p. 106, 2010. 



Pharmacological Properties and toxicity of Garlic and Ginger: A review  

 

International Journal of Medicinal Plants and Natural Products (IJMPNP)                                     Page | 15 

[6] K. Rahman, « Historical perspective on garlic and cardiovascular disease », The journal of nutrition, vol. 

131, no 3, p. 977S-979S, 2001. 

[7] V. W. Setiawan et al., « Allium vegetables and stomach cancer risk in China », Asian Pacific journal of 

cancer prevention: APJCP, vol. 6, no 3, p. 387, 2005. 

[8] S. Gorinstein et al., « Comparison of the main bioactive compounds and antioxidant activities in garlic and 

white and red onions after treatment protocols », Journal of Agricultural and Food Chemistry, vol. 56, no 12, p. 

4418‑4426, 2008. 

[9] G. Diretto, A. Rubio-Moraga, J. Argandoña, P. Castillo, L. Gómez-Gómez, et O. Ahrazem, « Tissue-

specific accumulation of sulfur compounds and saponins in different parts of garlic cloves from purple and white 

ecotypes », Molecules, vol. 22, no 8, p. 1359, 2017. 

[10] Y. Wang, M. Guan, X. Zhao, et X. Li, « Effects of garlic polysaccharide on alcoholic liver fibrosis and 

intestinal microflora in mice », Pharmaceutical biology, vol. 56, no 1, p. 325‑332, 2018. 

[11] L. C. Tapsell et al., « Health benefits of herbs and spices: the past, the present, the future », 2006. 

[12] K. Rani, « Cyclisation of farnesyl pyrophosphate into sesquiterpenoids in ginger rhizomes (Zingiber 

officinale) », Fitoterapia, vol. 70, no 6, p. 568‑574, 1999. 

[13] V. A. Parthasarathy, B. Chempakam, et T. J. Zachariah, Éd., Chemistry of spices. Wallingford: CABI, 2008. 

doi: 10.1079/9781845934057.0000. 

[14] J. J. Guo, C. M. Kuo, J. W. Hong, R. L. Chou, Y. H. Lee, et T. I. Chen, « The effects of garlic-supplemented 

diets on antibacterial activities against Photobacterium damselae subsp. piscicida and Streptococcus iniae and on 

growth in Cobia, Rachycentron canadum », Aquaculture, vol. 435, p. 111‑115, janv. 2015, doi: 

10.1016/j.aquaculture.2014.09.029. 

[15] G. P. Sivam, « Protection against Helicobacter pylori and Other Bacterial Infections by Garlic », The 

Journal of Nutrition, vol. 131, no 3, p. 1106S-1108S, avr. 2001, doi: 10.1093/jn/131.3.1106S. 

[16] K. H. Kyung, « Antimicrobial properties of allium species », Current opinion in biotechnology, vol. 23, no 

2, p. 142‑147, 2012. 

[17] Y. Sivasothy, W. K. Chong, A. Hamid, I. M. Eldeen, S. F. Sulaiman, et K. Awang, « Essential oils of 

Zingiber officinale var. rubrum Theilade and their antibacterial activities », Food chemistry, vol. 124, no 2, p. 514

‑517, 2011. 

[18] B. H. Ali, G. Blunden, M. O. Tanira, et A. Nemmar, « Some phytochemical, pharmacological and 

toxicological properties of ginger (Zingiber officinale Roscoe): a review of recent research », Food and chemical 

Toxicology, vol. 46, no 2, p. 409‑420, 2008. 

[19] G. B. Mahady et al., « In vitro susceptibility of Helicobacter pylori to botanical extracts used traditionally 

for the treatment of gastrointestinal disorders », Phytotherapy Research: An International Journal Devoted to 

Pharmacological and Toxicological Evaluation of Natural Product Derivatives, vol. 19, no 11, p. 988‑991, 2005. 

[20] M. Park, J. Bae, et D.-S. Lee, « Antibacterial activity of [10]-gingerol and [12]-gingerol isolated from ginger 

rhizome against periodontal bacteria », Phytotherapy Research: An International Journal Devoted to 

Pharmacological and Toxicological Evaluation of Natural Product Derivatives, vol. 22, no 11, p. 1446‑1449, 

2008. 

[21] P. Mehrbod, E. Amini, et M. Tavassoti-Kheiri, « Antiviral activity of garlic extract on influenza virus », 

Iranian journal of Virology, vol. 3, no 1, p. 19‑23, 2009. 

[22] G. Goncagul et E. Ayaz, « Antimicrobial Effect of Garlic (Allium sativum) », Recent Patents on Anti-

Infective Drug Discovery, vol. 5, no 1, p. 91‑93, janv. 2010, doi: 10.2174/157489110790112536. 

[23] J. S. Chang, K. C. Wang, C. F. Yeh, D. E. Shieh, et L. C. Chiang, « Fresh ginger (Zingiber officinale) has 

anti-viral activity against human respiratory syncytial virus in human respiratory tract cell lines », Journal of 

Ethnopharmacology, vol. 145, no 1, p. 146‑151, janv. 2013, doi: 10.1016/j.jep.2012.10.043. 

[24] I. Ahmed, A. Aslam, G. Mustafa, S. Masood, M. A. Ali, et M. Nawaz, « Anti-avian influenza virus H9N2 

activity of aqueous extracts of Zingiber officinalis (Ginger) and Allium sativum (Garlic) in chick embryos », Pak. 

J. Pharm. Sci, vol. 30, no 4, p. 1341‑1344, 2017. 

[25] M. Camero et al., « Virucidal activity of ginger essential oil against caprine alphaherpesvirus-1 », 

Veterinary Microbiology, vol. 230, p. 150‑155, mars 2019, doi: 10.1016/j.vetmic.2019.02.001. 

[26] H. A. ABOUBAKR et al., « In Vitro Antiviral Activity of Clove and Ginger Aqueous Extracts against 

Feline Calicivirus, a Surrogate for Human Norovirus », Journal of Food Protection, vol. 79, no 6, p. 1001‑1012, 

juin 2016, doi: 10.4315/0362-028X.JFP-15-593. 

[27] V. Palakkod Govindan, A. N. Panduranga, et P. Krishna Murthy, « Assessment of in vivo antimalarial 

activity of arteether and garlic oil combination therapy », Biochemistry and Biophysics Reports, vol. 5, p. 359‑
364, mars 2016, doi: 10.1016/j.bbrep.2016.01.015. 



Pharmacological Properties and toxicity of Garlic and Ginger: A review  

 

International Journal of Medicinal Plants and Natural Products (IJMPNP)                                     Page | 16 

[28] A. Coppi, M. Cabinian, D. Mirelman, et P. Sinnis, « Antimalarial Activity of Allicin, a Biologically Active 

Compound from Garlic Cloves », Antimicrobial Agents and Chemotherapy, vol. 50, no 5, p. 1731‑1737, mai 2006, 

doi: 10.1128/AAC.50.5.1731-1737.2006. 

[29] M. Corzo-Martínez, N. Corzo, et M. Villamiel, « Biological properties of onions and garlic », Trends in 

Food Science & Technology, vol. 18, no 12, p. 609‑625, déc. 2007, doi: 10.1016/j.tifs.2007.07.011. 

[30] M. R. Gaafar, « Efficacy of Allium sativum (garlic) against experimental cryptosporidiosis », Alexandria 

Journal of Medicine, vol. 48, no 1, Art. no 1, 2012, doi: 10.4314/bafm.v48i1. 

[31] R. O. A. Kamel et N. A. El-Shinnawy, « Immunomodulatory effect of garlic oil extract on Schistosoma 

mansoni infected mice », Asian Pacific Journal of Tropical Medicine, vol. 8, no 12, p. 999‑1005, déc. 2015, doi: 

10.1016/j.apjtm.2015.11.016. 

[32] A. Khodavandi, F. Alizadeh, F. Aala, Z. Sekawi, et P. P. Chong, « In Vitro Investigation of Antifungal 

Activity of Allicin Alone and in Combination with Azoles Against Candida Species », Mycopathologia, vol. 169, 

no 4, p. 287‑295, avr. 2010, doi: 10.1007/s11046-009-9251-3. 

[33] F. Aala, U. K. Yusuf, F. Jamal, et A. Khodavandi, « In vitro antifungal activity of allicin alone and in 

combination with two medications against Trichophyton rubrum », World J Microbiol Biotechnol, vol. 26, no 12, 

p. 2193‑2198, déc. 2010, doi: 10.1007/s11274-010-0404-9. 

[34] A. Diba et F. Alizadeh, « In vitro and in vivo antifungal activity of Allium hirtifolium and Allium sativum », 

Avicenna J Phytomed, vol. 8, no 5, p. 465‑474, 2018, Consulté le: mai 20, 2021. [En ligne]. Disponible sur: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6190248/ 

[35] M. Aghazadeh et al., « Survey of the Antibiofilm and Antimicrobial Effects of Zingiber officinale (in Vitro 

Study) », Jundishapur J Microbiol, vol. 9, no 2, févr. 2016, doi: 10.5812/jjm.30167. 

[36] R. Mohammadi et F. Moattar, « Antifungal Activity of Zingiber officinale Rosc. Essential Oil Against 

Fluconazole Resistant Vaginal Isolates of Candida albicans », Journal of Medicinal Plants, vol. 6, no 24, p. 22‑
27, déc. 2007, Consulté le: mai 20, 2021. [En ligne]. Disponible sur: http://jmp.ir/article-1-547-en.html 

[37] H. J. Hussein, I. H. Hameed, et M. Y. Hadi, « A Review: Anti-microbial, Anti-inflammatory effect and 

Cardiovascular effects of Garlic: Allium sativum », Research Journal of Pharmacy and Technology, vol. 10, no 

11, p. 4069‑4078, nov. 2017, doi: 10.5958/0974-360X.2017.00738.7. 

[38] D. Y. Lee, H. Li, H. J. Lim, H. J. Lee, R. Jeon, et J.-H. Ryu, « Anti-Inflammatory Activity of Sulfur-

Containing Compounds from Garlic », Journal of Medicinal Food, vol. 15, no 11, p. 992‑999, nov. 2012, doi: 

10.1089/jmf.2012.2275. 

[39] S. U. Zaman et M. M. Mirje, « Evaluation of the anti-inflammatory effect of Zingiber officinale (ginger) 

root in rats », International Journal of Life Sciences Biotechnology and Pharma Research, vol. 3, no 1, p. 292‑
298, 2014. 

[40] R. Grzanna, L. Lindmark, et C. G. Frondoza, « Ginger—An Herbal Medicinal Product with Broad Anti-

Inflammatory Actions », https://home.liebertpub.com/jmf, juill. 20, 2005. 

https://www.liebertpub.com/doi/abs/10.1089/jmf.2005.8.125 (consulté le juin 21, 2021). 

[41] J. L. Funk, J. B. Frye, J. N. Oyarzo, et B. N. Timmermann, « Comparative Effects of Two Gingerol-

Containing Zingiber officinale Extracts on Experimental Rheumatoid Arthritis », J. Nat. Prod., vol. 72, no 3, p. 

403‑407, mars 2009, doi: 10.1021/np8006183. 

[42] B. H. S. Lau, « Suppression of LDL Oxidation by Garlic Compounds Is a Possible Mechanism of 

Cardiovascular Health Benefit », The Journal of Nutrition, vol. 136, no 3, p. 765S-768S, mars 2006, doi: 

10.1093/jn/136.3.765S. 

[43] J. S. Kwak et al., « Garlic powder intake and cardiovascular risk factors: a meta-analysis of randomized 

controlled clinical trials », Nutrition research and practice, vol. 8, no 6, p. 644, 2014. 

[44] X. J. Xiong, P. Q. Wang, S. J. Li, X. K. Li, Y. Q. Zhang, et J. Wang, « Garlic for hypertension: A systematic 

review and meta-analysis of randomized controlled trials », Phytomedicine, vol. 22, no 3, p. 352‑361, mars 2015, 

doi: 10.1016/j.phymed.2014.12.013. 

[45] M. N. Ghayur, A. H. Gilani, M. B. Afridi, et P. J. Houghton, « Cardiovascular effects of ginger aqueous 

extract and its phenolic constituents are mediated through multiple pathways », Vascular Pharmacology, vol. 43, 

no 4, p. 234‑241, oct. 2005, doi: 10.1016/j.vph.2005.07.003. 

[46] Z. M. Al-Amin, M. Thomson, K. K. Al-Qattan, R. Peltonen-Shalaby, et M. Ali, « Anti-diabetic and 

hypolipidaemic properties of ginger (Zingiber officinale) in streptozotocin-induced diabetic rats », British Journal 

of Nutrition, vol. 96, no 4, p. 660‑666, oct. 2006, doi: 10.1079/BJN20061849. 

[47] A. J. Akinyemi, G. Oboh, A. O. Ademiluyi, A. A. Boligon, et M. L. Athayde, « Effect of Two Ginger 

Varieties on Arginase Activity in Hypercholesterolemic Rats », Journal of Acupuncture and Meridian Studies, 

vol. 9, no 2, p. 80‑87, avr. 2016, doi: 10.1016/j.jams.2015.03.003. 



Pharmacological Properties and toxicity of Garlic and Ginger: A review  

 

International Journal of Medicinal Plants and Natural Products (IJMPNP)                                     Page | 17 

[48] R. Nicoll et M. Y. Henein, « Ginger (Zingiber officinale Roscoe): A hot remedy for cardiovascular 

disease? », International Journal of Cardiology, vol. 131, no 3, p. 408‑409, janv. 2009, doi: 

10.1016/j.ijcard.2007.07.107. 

[49] A. W. Hsing et al., « Allium Vegetables and Risk of Prostate Cancer: A Population-Based Study », JNCI: 

Journal of the National Cancer Institute, vol. 94, no 21, p. 1648‑1651, nov. 2002, doi: 10.1093/jnci/94.21.1648. 

[50] X.-F. Zhou, Z.-S. Ding, et N.-B. Liu, « Allium Vegetables and Risk of Prostate Cancer: Evidence from 

132,192 Subjects », Asian Pacific Journal of Cancer Prevention, vol. 14, no 7, p. 4131‑4134, 2013, doi: 

10.7314/APJCP.2013.14.7.4131. 

[51] J. Citronberg et al., « Effects of Ginger Supplementation on Cell-Cycle Biomarkers in the Normal-

Appearing Colonic Mucosa of Patients at Increased Risk for Colorectal Cancer: Results from a Pilot, Randomized, 

and Controlled Trial », Cancer Prev Res, vol. 6, no 4, p. 271‑281, avr. 2013. 

[52] P. Karna et al., « Benefits of whole ginger extract in prostate cancer », British Journal of Nutrition, vol. 

107, no 4, p. 473‑484, févr. 2012, doi: 10.1017/S0007114511003308. 

[53] Y. Shukla et M. Singh, « Cancer preventive properties of ginger: A brief review », Food and Chemical 

Toxicology, vol. 45, no 5, p. 683‑690, mai 2007, doi: 10.1016/j.fct.2006.11.002. 

[54] C.-H. Jeong et al., « [6]-Gingerol suppresses colon cancer growth by targeting leukotriene A4 hydrolase », 

Cancer research, vol. 69, no 13, p. 5584‑5591, 2009. 

[55] D. Chakraborty, K. Bishayee, S. Ghosh, R. Biswas, S. Kumar Mandal, et A. Rahman Khuda-Bukhsh, « [6]-

Gingerol induces caspase 3 dependent apoptosis and autophagy in cancer cells: Drug–DNA interaction and 

expression of certain signal genes in HeLa cells », European Journal of Pharmacology, vol. 694, no 1, p. 20‑29, 

nov. 2012, doi: 10.1016/j.ejphar.2012.08.001. 

[56] H. G. Mikail, « Phytochemical screening, elemental analysis and acute toxicity of aqueous extract of Allium 

sativum L. bulbs in experimental rabbits », JMPR, vol. 4, no 4, p. 322‑326, févr. 2010, doi: 

10.5897/JMPR.9001011. 

[57] B. Lawal, O. K. Shittu, F. I. Oibiokpa, H. Mohammed, S. I. Umar, et G. M. Haruna, « Antimicrobial 

evaluation, acute and sub-acute toxicity studies of Allium sativum », Journal of Acute Disease, vol. 5, no 4, p. 296

‑301, juill. 2016, doi: 10.1016/j.joad.2016.05.002. 

[58] H. Amagase, « Clarifying the Real Bioactive Constituents of Garlic », The Journal of Nutrition, vol. 136, 

no 3, p. 716S-725S, mars 2006, doi: 10.1093/jn/136.3.716S. 

[59] G. Scharbert, M. L. Kalb, M. Duris, C. Marschalek, et S. A. Kozek-Langenecker, « Garlic at dietary doses 

does not impair platelet function », Anesthesia & Analgesia, vol. 105, no 5, p. 1214‑1218, 2007. 

[60] H. Fukao, H. Yoshida, Y. Tazawa, et T. Hada, « Antithrombotic effects of odorless garlic powder both in 

vitro and in vivo », Bioscience, biotechnology, and biochemistry, p. 0612070194‑0612070194, 2007. 

[61] S. M. Zick et al., « Pharmacokinetics of 6-Gingerol, 8-Gingerol, 10-Gingerol, and 6-Shogaol and Conjugate 

Metabolites in Healthy Human Subjects », Cancer Epidemiol Biomarkers Prev, vol. 17, no 8, p. 1930‑1936, août 

2008. 

[62] A. Amin et A. A. Hamza, « Effects of Roselle and Ginger on cisplatin-induced reproductive toxicity in 

rats », Asian Journal of Andrology, vol. 8, no 5, p. 607‑612, 2006, doi: 10.1111/j.1745-7262.2006.00179.x. 

[63] B. White, « Ginger: An Overview », AFP, vol. 75, no 11, p. 1689‑1691, juin 2007, Consulté le: juin 24, 

2021. [En ligne]. Disponible sur: https://www.aafp.org/afp/2007/0601/p1689.html 

[64] F. Kashefi, M. Khajehei, M. Alavinia, E. Golmakani, et J. Asili, « Effect of Ginger (Zingiber officinale) on 

Heavy Menstrual Bleeding: A Placebo-Controlled, Randomized Clinical Trial », Phytotherapy Research, vol. 29, 

no 1, p. 114‑119, 2015, doi: 10.1002/ptr.5235. 

 

Citation: Serigne Ibra Mbacké Dieng, et.al., (2021). “ Pharmacological Properties and toxicity of Garlic 

and Ginger: A review”. International Journal of Medicinal Plants and Natural Products (IJMPNP), 7(2), 

pp.10-17. https://doi.org/ 10.20431 /2454-7999.0702002 

Copyright: © 2021 Authors. This is an open-access article distributed under the terms of the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 

 

 

 


