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Abstract  

Diabetes is the most common metabolic disorder worldwide. This can occur due to 

defect in insulin secretion, insulin action, or both. Despite the availability of treatment 

regimen for the control of this disorder, the search for novel herbal therapeutic 

remedies is still widely investigated. Garlic (Allium sativum) has been used by folklore 

medicine as an alternative treatment for its antidiabetic potential. This review 

validates some the research done in animal models and its effect. Research done on 

the potentials of garlic as antidiabetic agent on animal models is promising but 

warrants more intensive research in diabetic patients to prove its effectiveness. 
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Introduction  

Diabetes mellitus (DM) is one of the most common metabolic disorders worldwide. The 

global estimate of the disorder in year 2017 was 451 million people and is expected to 

be around 635 million by year 2045 (1). This can occur due to defect in insulin secretion, 

insulin action, or both. Insulin deficiency in turn leads to chronic hyperglycemia with 

disturbances of carbohydrate, fat, and protein metabolism (2). Diabetes is also a known 

risk factor for blindness (3), vascular brain diseases, renal failure, and limb amputations 

(4). To prevent micro- and macrovascular complications of DM, hyperglycemia has been 

suggested as the major target of treatment (5-7). It is, however, not always easy to 

closely control blood glucose concentrations, partly because the pathophysiology of 

hyperglycemia is complicated by various degrees of insulin resistance and by the failure 

of islet b-cells, especially in type 2 DM-the most rapidly increasing type of DM. 

Management of DM and  most especially the complications it brings led researchers to 

look for novel therapies for the treatment. Additional therapeutic options are needed to 

overcome this disease.  

 Garlic (Allium sativum) is a common and popular herb used worldwide. It is 

commonly used in food for flavor and spice. For centuries, it has been associated with 

folklore medicine to relieve various ailments such as headaches, bites, worms and 

tumors. Modern research has provided scientific evidences for the practice (8-10). It is 

widely used for the prevention and treatment of cardiovascular and metabolic diseases 

such atherosclerosis, hyperlipidemia, thrombosis, hypertension and diabetes (11,2).   

 Research have been done to know the antidiabetic activity, property and 

efficacy of garlic as hypoglycemic agent.  In this review, we will discuss several research 

that can be used as preliminary data in the conduct of more intensive research on the 

efficacy of garlic as an antidiabetic agent on humans as well as to animals. It is 

interesting to note, that garlic has long been believed to possess hypoglycemic effect  in 

many parts of the world (12-14) and despite the fact that no well controlled clinical trials 

have been report in DM patients, it is still one of the most popular plant preparations 

prescribed by Italian herbalist for better glycemic control in hyperglycemic subjects 
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(15).  The objective of this review is to lay down research 

conducted in the antidiabetic potential of garlic as tested in 

animal models. 

Overview of Garlic 

Garlic (Allium sativum) has been utilized as aromatic agent 
and as a traditional medicine for over 5000 years (16, 17). 

Garlic is also known as Rocambole, ajo, Allium, stinking rose, 

rustic treacle, nectar of the gods, camphor of the poor, poor 

man's treacle, and clove garlic. It is easy to grow and requires 

very little space in the garden. Garlic grows from individual 

cloves broken off from a whole bulb. Each clove will multiply 

in the ground, forming a new bulb that consists of 5-10 cloves 

(18). 

Components of Garlic 

Garlic contains approximately 65% water, 28% carbohydrate 

(fructans), 2.3% organosulfur compounds, 2% proteins 

(allinase), 1.2% free amino acid (arginine) and 1.5% fiber (17, 

18). The major active substance, known as allicin (diallyl 

thiosulfate), is responsible for the typical pungent smell and 

for its therapeutic properties (19-21). This compound is the 

main bioactive compound found in raw garlic homogenate or 

aqueous garlic extract. Allinase enzyme, present in garlic, is 

activated when garlic is chopped or crushed (22). Enzyme 

allinase is responsible in converting Allin which is present in 

garlic bulb to allicin (23).   

Hypoglycemic effect of Garlic 

The action of garlic as a hypoglycemic agent, as tested in 
experimental animals, can be attributed to two mechanisms: 

insulin secretagogue and insulin-sensitizing effects (24).  

 One study demonstrated that S-allyl cysteine sulfoxide 

(SAC) isolated from garlic ameliorated the diabetic condition 

almost to the same extent as glibenclamide and insulin in 

alloxan diabetic rat. SACS significantly stimulated in vitro 

insulin secretion from B cells isolated from normal rats (25). 

Chang and Johnson (26) further demonstrated an increase in 

random peripheral insulin concentrations in normal rats fed 

steamed garlic preparation. Increase in peripheral insulin-like 

activity as possibly resulting from the direct stimulation of 

residue pancreatic b-cells or from the indirect production of 

gastrointestinal hormones associated with the pancreatic 

secretion of insulin. These authors also suggested that the 

most probable mechanism of action for allicin's effects is its 

action against insulin-inactivating-sulfhydryl group 

compounds, which spares insulin from inactivation (27-29). 

This suggestion is based on well-established knowledge that 

allicin interacts with thiol groups, which is thought to be a 

mechanism for the many therapeutic effects of allicin (30). 

 The potential of garlic as hypoglycemic agent has 

been investigated in various animal models. The result of the 

studies is summarized in Table 1. The use of alloxan-induced 

animal models (31, 32) has been found to be selectively toxic 

to pancreatic beta cells as it preferentially accumulates in the 

beta cells as glucose analogues. In addition, the cytotoxic 

action of alloxan is mediated mainly by the generation of 

reactive oxygen species (ROS). Alloxan and the product of its 

reduction, dialuric acid, has been noted to establish a redox 

cycle with the formation of superoxide radicals, which 

undergo dismutation to hydrogen peroxide (H2O2) and more 

highly reactive hydroxyl radicals are formed by the Fenton 

reaction (33-35). The hypoglycemic effect of garlic in alloxan 

induced rats’ possible mechanism of action may be due to an 

increase in either the release of bound insulin from beta cells 

or an increase in pancreatic production of insulin. (36). The 

hypoglycemic effect can also be attributed to the presence s- 

allyl cysteine sulfoxide (37). It is suspected that due to spare 

insulin from sulphydryl group, allicin, a bioactive component 

of garlic can effectively combine with compounds like 

cysteine and thus enhances serum insulin. For this 

mechanism, there has been a significant decrease of plasma 

glucose and lipid profile in experimental rats as compared to 

the control. Also, the decrease in blood glucose and lipid 

profile is dose dependent (31, 32). Streptozocin induced rats 

are also used in the hypoglycemic effect of garlic. 

Streptozotocin causes pathological effects in the beta cells of 

the pancreas which causes induction of diabetes (38). Garlic 

significantly reduced serum glucose (39-41, 27) and 

histological evaluation showed improved islet architecture 

and B-cell function (42). In addition, fructose rich diet in 

animal models such as rats and mice is also used for the 

induction of diabetes. Induction is characterized by insulin 

resistance like type 2 DM (43-45). Animal models with fructose 

rich diet and were fed with raw garlic significantly showed a 

reduction in blood serum glucose level, insulin and 

triglycerides. Administration of raw garlic to fructose fed rats 

(Dia+Garl group) significantly (p < 0.05) reduced serum 

glucose, insulin, triglyceride and uric acid levels, as well as 

insulin resistance when compared with fructose fed rats (46).  

 Diabetic induced animal models demonstrated a 

decrease in blood glucose concentration administered with 

raw garlic (41), ethanolic extract of bulb (39, 40), aqueous 

extract (31,32), age garlic extract (42). Moreover, several studies 

have identified bioactive compounds in garlic to relate in its 

hypoglycemic potential. Among these studies, S-allylcysteine 

(SAC) in induced diabetic rats normalized blood glucose and 

glycoprotein components such as hexose hexosamine, 

fructose and sialic acid in plasma, liver and kidneys  (31), alliin 

extracted from garlic leaves of plant grown in situ showed 

significant reduction of Serum glucose, triglycerides, total 

lipids, total cholesterol, low-density lipoprotein (LDL)-, and very 

low-density lipoprotein (VLDL) in comparison with those 

administered with distilled water  (47). Enzyme and High 

hydrostatic -assisted extraction on the content of the bioactive 

compounds, including SAC reduced hyperglycemia and 

improved islet architecture and β-cell function in STZ-induced 

rats as compared to conventional aging process (48).  

 

Conclusion  

Garlic (Allium sativum) has been widely studied for its 

antidiabetic activity in different animal models. The mechanism 

of action can be associated to the different bioactive 

compounds, allicin and allin, for its therapeutic activity. Several 

studies on animal models also confirmed the efficacy of garlic 

as an antidiabetic agent.  More clinical trials are warranted in 

the efficacy of garlic and its level of toxicity to be able to 

confirm its usefulness.  

 

https://horizonepublishing.com/journals/index.php/TCB/index


3 

Trends in Current Biology 

 Table 1. Summary of the studies on antidiabetic activity of Garlic in animal models  

Year Aim of the study Result Reference 

2019 

evaluated the antihyperglycemic and 
antioxidant effect against alloxan-

induced diabetic male albino rats of 
Allium sativum using the biochemical 

parameters such as blood glucose, 
insulin, and lipid profile (cholesterol, 

triglycerides, high-density lipoprotein, 
low-density lipoprotein (LDL) and very 

LDL, urea, uric acid, and creatinine) 

In the aqueous bulb extract of A. sativum administrated animals, the 
increased levels of plasma glucose and lipid profile were decreased 

significantly when compared to the levels in control animals. The 
decrement of the blood glucose and lipid profile was dose dependent. The 

serum insulin levels showed a significant depletion in diabetic animals 
when compared to that of normal animals. On administration of the 

aqueous extract of the bulb of A. sativum, a significant augmentation of the 
serum insulin was recorded and was dose dependent. The aqueous extract 

shows very good antidiabetic activity confirmed by biochemical parameters 

(31) 

2016 

investigated the effects of enzyme- and 
high hydrostatic pressure (HHP)-

assisted extraction on the content of 
the bioactive compounds, including 
SAC, in black garlic juice (BGJ) and 

evaluated the antidiabetic effects of 
SAC enriched BGJ in streptozotocin 

(STZ)-treated mice 

The aging process increased the contents of SAC, total polyphenols, and 
flavonoids in garlic juice. More importantly, pretreatment of 

pectinase cocktail with HHP resulted in a greater increase in those 
compounds during aging. Enzyme-treated BGJ reduced hyperglycemia and 

improved islet architecture and β-cell function in STZ-treated mice. 
Moreover, these effects were more potent than those of BGJ prepared by 

the conventional aging process 

(48) 

2013 
Investigate the renoprotective effect of 
AGE in streptozotocin-induced diabetic 

rats 

The diabetic rats showed a significant change in the urine (P < 0.001) and 
serum (P < 0.01) constituents such as albumin, creatinine, urea nitrogen and 
glycated hemoglobin. In addition, the serum lipid profile of the diabetic rats 

were altered significantly (P < 0.05) compared to that of the control rats. 
However, the diabetic rats supplemented with aged garlic extract restored 

all these biochemical changes. The efficacy of the extract was substantiated 
by the histopathological changes in the kidney. 

(42) 

2011 

To compare the production and 
therapeutic efficiency of alliin extracted 

from garlic leaves of plants grown 
under ex situ and in situ conditions. 

Alliin production noted ~50% enhancement in leaves from plants grown 
under in situ conditions. Serum glucose, triglycerides, total lipids, total 

cholesterol, low-density lipoprotein (LDL)-, and very low-density lipoprotein 
(VLDL)-cholesterol in diabetic rats treated with alliin produced from in situ 

grown plants noted significant reduction of ~54%, 15%, 14%, 20%, 24%, and 
15%, while 35%, 14%, 10%, 12%, 17% and 11% reduction was noted in 
diabetic rats treated with alliin produced from ex situ grown plants in 

comparison with those administered with distilled water. 
High-density lipoprotein (HDL)-cholesterol did not show any significant 

change. Leaf extract of plants lowered serum enzyme levels (alkaline 
phosphatase, aspartate aminotransferase, and alanine aminotransferase) 

toward the norm better than glibenclamide. The histopathological 
alteration in pancreas caused by alloxan was also reduced by leaf extract. 

(47) 

2011 

investigate the effect of raw garlic on 
fructose induced insulin resistance, 
associated metabolic syndrome and 

oxidative stress in diabetic rats. 

Administration of raw garlic to fructose fed rats (Dia+Garl group) 
significantly (p < 0.05) reduced serum glucose, insulin, triglyceride and uric 
acid levels, as well as insulin resistance when compared with fructose fed 
rats. Garlic also normalised the increased serum levels of nitric oxide (NO) 

and decreased levels of hydrogen sulphide (H2S) after fructose feeding. 
Although body weight gain and serum glycated haemoglobin levels of 
fructose fed rats (Diabetic group) were not significantly different from 
control rats, significant (p < 0.05) reduction of these parameters was 

observed in fructose fed rats after garlic administration (Dia+Garl group). 
Significant (p < 0.05) increase in TBARS and decrease in GSH was observed 

in diabetic liver. Catalase was not significantly affected in any of the groups. 
Administration of raw garlic homogenate normalised both hepatic TBARS 

and GSH levels. 

(46) 

2010 

Investigate the effect of Increasing 
dosage of A. sativum aqueous extracts 

on alloxan induced diabetic Rattus 
novergicus for possible use in the 
management of diabetes mellitus 

Increasing dosages of A. sativum aqueous extracts produced a dose 
dependent significant (P < 0.05) reductions in the blood glucose levels, total 

serum lipid and total serum cholesterol when compared with that of the 
control rats. The most effective percentage reduction in blood glucose level, 

total serum lipids andcholesterol were observed at 300mg/kg. 

(32) 

2010 

investigate the effect of S-allylcysteine 
(SAC) on dearrangement in 
glycoprotein levels in the 

streptozotocin induced diabetic model 

STZ-induced diabetic rats showed significant increase in blood glucose and 
glycoprotein components such as hexose, hexosamine, fucose and sialic 

acid in plasma, liver and kidneys of diabetic rats. Oral administration of SAC 
to diabetic rats for a period of 45 days normalized all the above-mentioned 

biochemical parameters 

(49) 

2010 

The hypoglycemic properties of the 
ethanolic extract of the bulbs of Allium 

sativum were 
Evaluated in normoglycemic rats in 

order to scientific validate its traditional 
therapeutic usewith the doses of 500 

mg/kg body weight 

The ethanolic extract of A. sativum bulbs reduced the blood glucose level by 
49 % after two weeks treatment of albino rats respectively. Oral 

administration of the ethanolic extract of A. sativum bulbs at dosed 
equivalent to 100, 250 and 500 mg/kg body weight produced significant 

(P<0.10) hypoglycemic effects in normal fasted animals after 7 days and 14 
days respectively. The dose of extract reduced the blood concentration of 
the fasted normal rats from an initial mean value of 288.24 ± 7.48 at 0 day 

reduced blood glucose level 141.32 ± 10.61 at the end of 14 days. 

(39) 

2007 

hypoglycaemic, hypocholesterolaemic 
and hypotriglyceridaemic effects of 

garlic were studied in 
streptozotocin (STZ)-induced diabetic 

rats. 

Daily treatment of STZ-induced diabetic rats with an extract of raw garlic 
(500mg/kg intraperitoneally) for seven weeks significantly lowered serum 
glucose, cholesterol and triglyceride levels. Compared to control diabetic 

rats, garlic-treated rats had 57% less serum glucose, 40% lower serum 
cholesterol levels and 35% lower triglyceride. 

(41) 

2006 

The antidiabetic effect of garlic 
ethanolic extract (Allium sativum L.) was 

investigated in normal and 
streptozotocin-induced diabetic rats. 

Oral administrations of the garlic extract significantly decreased serum 
glucose, total cholesterol, triglycerides, urea, uric acid, creatinine, AST and 
ALT levels, while increased serum insulin in diabetic rats but not in normal 

rats. A comparison was made between the action of garlic extract and 
glibenclamide (600 mg/kg), the known antidiabetic drug. The antidiabetic 

effect of the extract was more effective than that observed with 
glibenclamide. 

(40) 

2005 

Investigated the effects of garlic oil and 
diallyl trisulfide on glycemic control in 

rats with streptozotocin-induced 
diabetes 

The insulin resistance index as assessed by homeostasis model assessment 
and the first-order rate constant for glucose disappearance were 

significantly improved by both garlic compounds ( P < 0.05). 
  

(27) 
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